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ONE-HUNDRED-AND-FIFTY-FIFTH SESSION, 19084909. 


PATRON—ni'i MAJESTY THE KING. 

COUNCIL. 

H.R.H. 'Ihe Prince of Waffs, K.G., President oj (ht, Soaety. 


Sir W1L11A.V! II. Whiie, K.C.B., J.L.IX, D.St 

H.R.H. iHK Dukk of Connaught and Siraiiikakn, K.G., 
Vice-Pres, 

Dukk of Abfkcokn, K.G , C.B , Vtce-Pres. 

Sir Wir.iiAM AuMiv, K.C.Fi , D.C.T-., D.Sc., P R.S.. ritt- 
Ptes . 

Thk Lord Chirp JusriCK, G C.M.G., Vtce - Pres , 

Sir SiEUARi Colvin Havi i y, K.C S.L, C f.E., Vtce-Ptes. 
Thomas Jiiwarr Rfnnki'j, C I E. 

Sir Georok Birdwoou, K C.I.K , C S 1 , M D , LL D , 
Vue- Pies . 

Sir William Bouspieid, M A., LI. D , l ’ i < r - Pies . 
Major-General Sir Owen Tudor Burne, G C.I.E., 
K.C.S.L 

Michaki Carteiohe, E.C.S. 

Kari of Cromkk, 0 .M,» G.C.H., G.C.M.G. K.C.S.I., 
C.T K , Vite-Pies, 

Sir William Crookfs, 1).S( , F.R.S., Vtce-Pres. 

Sir Henry Hardingf Cunyn(.ha.mk, K.C.B. 

Lewis Foreman Day, F .S A. 

Francis Elgar, LL D , F.R.S., Vtce-Pres. 

Hon. Sir Charles W. Frrmaniik, K.C.B., Vtce-Ptes. 


F K S , I ’ t ! e - P ) t‘\idrnt and Chairman oJ the Council . 

.Sir (ipoKf.F S. (inni. 

. Rorkri Kaye Gray, Vtce-Ptes 
Henry Graham Harris. 

Cor ONE! Sir Thomas Hunofriord Holdich, K.E , 
K.C.M G , K.C I.E , C.B 

CoionflH. C 1. IIoLDFN, R.A., F.R.S., I ' lce - Ptes . 

I Sir John Camfron Lamu, C.B , C.M.G. 

► Sir William I.,ke-Warner, K.C.S.I. 

Sir William I ltoMA^ Lfvms, Hart , Vi < e-Ptes 
Sir Phiiij> Maom^j^M P., 

' Sir Wksibv B. Pfkcfvai, K.C M.G . Vtce - Ptes . 

Sir Hover ion Redwood, D St , F.R.S 1C , l ' ice - Prc \, 
j SirOwenRoberis, M.A., J) C L ,LL.D..F S , k..,Tti asurer , 

' CoLONKi Sir CoiiN CAMi'iji ii Scon Moncrieu, KC.S.I. 

; K C.M.G. 

Alexander Sikmk.ns, rue - Ptcs . 

Carmichael Ihomas, / to - Pres , 

' Prof. John Mirr ak 1 homson, T.LD., F.R.S., 7 ' rca \ urer . 

Sir William Hood Preacher, K.C.M.G. 
i Sir Aston Wntn, R.A., Vnc - Pres . 

1 Sir John Wolfe-Barry, K.C.B., F R.S , I’ue-Ptes, 


SECRETARY. 

Sir Henry Trueman Wood, M.A. 

I Assistant Settefatv for the Indian and Colonial 
Dioflv, C.I.E. 


CJnef Clerk, —George Davknpori. Accountant. —^J. H. Buchanan. Auditors. —Knox, Cropper & Co. 


SESSIONAL ARRANGEMENTS. 

The Opening Meeting of the One Hundred and Fifty-Fifth Session was held on 
Wednesday evening, the i8th of November, when an address was delivered by Sir 
William H. White, K.C.B., LL.D., F.R.S., Vice-President and Chairman of the Council. 

PAPERS TO BE READ BEFORE CHRISTMAS. 

ORDINARY MEETINGS. 

'Wednesday Evenings, at 3 o’clock : — 

November 25.— Sir W. Martin Conway, M.A., F.S.A., F.R.G.S., “The Goldfields of Eastern Peru 
• and Bolivia.’’ 
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December 2,—Ekk Stuart Bruce, M.A., “ Mechanical FJight.” William Napier Skaw, D.Sc., 
F.R S., in the chair. 

(>.—G. Alhrr'i Smiih, F.K.A.S., and Charles Urhan, F.Z.S., Kinematography in 
Natural Colours.” 

16.—Primrose McConnell, B.Sc., h.C.S., ‘M.ondon Mills Supply from a Farmer^s Point of 
View.” 

INDIAN SECTION. 

'J'hursday Aftornoon, at 4.30 o'clock :— 

Decemupr 10 —Dok.las Dfmar, I.r.S., “The Birds of India.” 


^ PAPERS TO BE READ AFTER CHRISTMAS. 

Monsim’R A'vfs (lUN 01, ‘‘The Commercial Relations of France and Great Biitain.” 

Aktiittr 7<)H\ P.akr’s, M.Inst.(kE.Railway Development in China.” 

Wam’I'R Kosenh\in, “ The A])ph(ation of the Microscope to the Stud) of Metals.” 

G. K1'(.inai 0 Enock, F.K.G.S., “ The Resources of Peru.” 

J. Nishi 1, “ AOorestation and Timhei Planting in Gieat Britain and Ireland.” 

A. E. Moore (Secretaiy of the Incoiporated Society for the Destruction of Veimin), ‘‘ The Destruc¬ 
tion of Veiinin ” 

Bolion Smari (Siipeiintcndent of the llolleslev Bay Labour Colon), SunolKi. “ The Problem of 
irneuiploymcnt.” 

Ilj'NRV C. Brewer, ‘‘Gothic Art in Spain.” 

Krishna (lOBiNDA Gupta (Membei of the Council of India), ” Some Phases of Hinduism.” 

Dr a. A. Ma( DONM I (Qoden Professor of Sanskrit, Oxford University), ” Early Buddhist and 
Hindu Aichiteclure and Sculpture.” 

CK( il L. Burn.s (Piincipal, Bombay School of Art), “The Function of Schools of Ait m India.” 
Smawn Howh Fremantle, 1 C S., “The Pioblem of Indian Labour Supjdy.” 

H(jn. John Im^rouson, C.M.G., “Ceylon, the leading Ci own Colony, m looq.” 


INDIAN SECTION. 

Thursday afternoons, at 4.30 o’clock :— 

Januaiy 2.S, h bruary 25, M.uch 25, Apiil 29, May 27. 


COLONIAL SECTION. 

'J'uesday aftcrinfons, at 4.30 o’clock : — 

Febiuary 2, Maich 2, April 6, May 4. 


APPLIED ART SECTION. 

Tuesdays, at 4.30 or 8 o’clock : - 

Januaiy 19, February ib, March ib, April 20, May 18. 


CANTOR LECTURES. 

Monday evenings at 8 o’clock: — 

O.SCAR GtrmiANX, M.lnst.C.K., F.I.C., F.C.S., “ Twenty Years Progress in Explosives.” 
Pour Lectures. 

‘m " 1 .’" "t in .886-Black povvder-Othnr n.tate m,atar.'S-P,r.hlorat. .n aalt- 

petrc-Marh.«ery-Cl.loratc mixtures-^ Motoll.c ” explos.voa-P.cric acd .-.nd picratcs-Tri.iitrotoluol. 

-AboMln Xft "f n.trogljcc. .ne-lTse of anhydrous sulphuric acid-Displaccment proccs. 

mitfur ■! . nitroglycerine explosives-Uuncotton-Selcctiou of cotton-Acid 

mixturi s—-Apparatus—Percentage of nitrogen—After-tre.itnicnt—Nitrostarch. 
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Lecture III.— Dkcember 7.—History of sraok'iW'; po\vdt‘rs—'I heir nianufat ture—Flameli*ss powders—Fulminates; 
and detonators—Fuses—Safety explosives—What t<‘ndf»rs .in explosive safe in fire-damp "— When is .in explosive siife ^ — 
Co.tI dust—Safety explosives in praetu e, 

LFf 'iUHB IV.— Decbmbkr 14.—l^ae of nitrocellulose for celluloid, artificial silk., and varnish—Machmeri driven by 
explosives—Factories . their inspection, construction, and accidents—Precautions recommimded—Electric lighting—Static 
electric ch.irges -The merits and dements of explosives -Stabilitj and its proof—Stability m prac tice—Ac< idents with smoke¬ 
less powder—Stalnlizers—The powder of thi* future. 


Ci. L. Addenhrooke, “ Electric Power Supply.” Three I.cctLircs. 

January 18, 25, P'ebruary i. 

J.F.ON (xAsrF.k, A.M.I.E.E., “ Methods of Artificial Illumination.” Four l.ectures. 
February 15, 22, March i, 8. 

CiEv^KdE CiERALl) Si'ONhA, M.lnst.C.E., Steam Turbines.” Three Lectun's. 
March 22, 29, April 5. 

E. W. Lanc’HF.S I'KR, “ Aerial Flight.” Three Lectures. 

April 26, Ma\ 3, 10. 


JUVENILE LECTURES. 

Wednesday Evening's, January 6 and 13, 1909, at 5 o’clock : 

pRoi KssoR Chari.ks Waldsikin, I.itt.D., Ph.D., “ Digging for Ancient Art Tieasuies.” 

CONVERSAZIONE. 

The Annual Conversa;iione of the Society will be held early in July, 1909. Each member 
is entitled to a card for himself, and one for a lady. 


PROCEEDINGS OF THE SOCIETY. 

The SociErv was founded in 1754, and incorporated by Royal Charter in 1847, for 
Encouragement of the Arts, Manufactures, and Commerce of the Country, by 
bestowing rewards for such productions, inventions, or improvements as tend to the employ¬ 
ment of the poor, to the increase of trade, and to the riches and honour of the kingdom ; and 
for m(*ritorious woikh in the various departments of the Fine Arts ; for Discoveries, Inven¬ 
tions, and Improvements in Agriculture, Chemistry, Mechanics, Manufactures, and other useful 
Arts ; for the application of such natural and artificial products, whether of Home, Colonial, or 
Foreign growth and manufacture, as may appear likely to afford fresh objects of industry, and 
to increase the trade of the realm by extending the sphere of British commerce ; and generally 
to assist in the advancement, development, and practical application of ew^ry department of 
science in connection with the Arts, Manufactures, and Commerce of this country.” In 
1908, His Majesty the King granted the Society the privilege of adding “ Royal ” to its title. 

Ordinarv Mef, I jng.s.— At the these Meetings, which are held every Wednesday evening 
during the Session, papers on subjects relating to inventions, improvements, discoveries, and 
other matters connected with the Arts, Manufactures, and Commerce of the country are read 
and discussed. 

Indian Seciton. —This Section was established in 1869, for the discussion of subjects 
connected with our Indian Empire. Six or more Meetings are held during the Session. 

Coloniai. Sec lion. —This Section was formed in 1874 under the title of the African 
Section, for the discussion of subjects connected with the Continent of Africa. It was enlarged 
in 1879, so as to include the consideration of subjects connected with our Colonies and 
Dependen<;jes. Four or more Meetings are held during the Session. 

Applied Art Section. —This Section was formed in 1S86, for the discussion of subjects 
connected with the industrial applications of the Fine Arts. Six or more Meetings arc held 
during the Session. 
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Cantor Lectures. —These Lectures originated in 1863, with a bequest by the late Dr« 
Cantor. There are several Courses every Session, and each course consists generally of from 
two to six Lectures. 

Howard Lectures. —Ihe bequest of Mr. Thomas Howard (1872) is now' devoted to 
occasional courses of Lectures on motive powder and its applications, 

Shaw Lectures. —I'nder the Shaw bequest Lectures on Industrial Hygiene are given 
from lime to time, 

Aldrkd Leci ure. —The bequest of the late Dr. Aldred has been devoted to the establish¬ 
ment of an Annual Lecture. 

Juvenile J.kciures.—A Short Course of Lectures, suited for a Juvenile audience, is 
delivered to th& children of Members during the Christmas holidays. 

ADMis.sufN 10 Meetinc;s.— Members have the right of attending the above Meetings and 
Lectures. They require no tickets, but are admitted by signing their names. Every Member 
can admit t 7 oo friends to the Ordinary and Sectional Meetings, and otic friend to the Cantor and 
<^ther Lectures, Books of tickets for the purpose are supplied to the Members, but admission 
can be obtained on the personal introduction of a Member. For the Juvenile Lectures special 
tickets are issued. 

Journal oe i he Royal Society of Arts. —The Jojtrfial, which is sent free to Members, 
is published weekly, and contains full Reports of all the Society’s Proceedings, as well as a 
variety of information connected with Arts, Manufactures, and Commerce. 

Examinations. —Examinations, founded in 1853, annually by the SociiTy, through 

the agency of Local Committees, at various centres in the country. Tliey are open to any 
person. The subjects include the principal elements of Commercial Education, and Music. 

Full particulars of the Examinations can be had on application to the Secretary. 

9 

Liurahn and Readino-ROOM. —The Library and Reading-room are open to Members, who 
arc also entith'd to borrow books. 

CoNVKR.sA/iONi are held, to which Members are invited, each Member receiving a card for 
himself and a lady. 


MEMBERSHIP. 

Th(.* Society numbers at present between three and four thousand Members. I'he Annual 
Subscription is Tw'o Guineas, payable in advance, and dates from the quarter-day preceding 
election ; or a Life Subscription of Twenty Guineas may be paid. There is no Entrance Fee. 

Every Mcmbtr whose subscription is not in arrear is entitled :— 

To be present at the Meetings of the Society, and to introduce tw'o visitors at such 
meetings, subject to such special arrangements as the Council may deem necessary 
to be made from time to time. 

To be present and vote at all General Meetings of the Society. 

To be present at the Cantor and other Lectures, and to introduce one visitor. 

To have personal free admission to all Exhibitions held by the Society at its house in the 
Adelphi. 

To be present at all the Society’s Conversazioni, 

To receive a copy of the weekly published by the Society. 

To the use of the Library and Reading-room. 

Candidates for Membership are proposed by Three Members, one of whom, at least, must 
sign on personal knowledge ; or are nominated by the Council. 

All subscriptii/ns should be paid to the Secretary, Sir Henry Trueman Wood, and alj 
Cheques or Post Office Orders should be crossed "Coutts and Company,’* and forwarded to him 
at the Society’s House, John-street, Adelphi, London, W.C. 

HENRY TRUEMAN ^Secretary. 
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CALENDAR FOR THE SESSION. 


The following is the Calendar for the Session 1908-1909. It is issued subject to any 
necessary alterations:— 


NOVEMBER, 1908. 

DECEMBER y 1908. 

JANUARYy 1909. 

FEBRUARYy 1909. 
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The Cantor Lectures will commence at Eight o'clock. 

The Ordinary Meetings will commence at Eight o’clock. 

The Meetings of the Indian Section and the Colonial Section will bo held at Half¬ 
past Four o’clock. 

The Meetings of the Applied Art Section will be held at Half-pa^t Four or Eight 
o’clock. 

The Annual General Meeting will be held at Four o’clock.* 

The Juvenile Lectures will be given at Five o’clock. 
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PFlOCEEDIlSfGSOF THE SOCIETY. 


FIRST ORDINARY MEETING. 


Wednesday, November i8th, iqo8 ; Sir 
William H. White, K.C.R., LL.D., 
F.R.S., Vice-President and Chairman of the 
Council, in the chair. 


The followin.!* members wctc jiropo.sed for 
election as members of the SocitTy 

Abiahams, Arthur Kdwaid, 5, Tokenhouse-yard. 

E.C. 

Allum, Ernest P'rederick, Pali Hill, Bandra, near 
Bombay, India. 

Babington, pj»stacc B., FJm avenue, Lonj» Eaton, 
near Xottinjjham. 

Ballon, Walter Se)%iour, Providence, !R.hode Island, 
U.S.A. 

• Ballet, Sttphane, * >7, St. Mark’s-road, North Ken- 
sin j^ton, W. 

Beede, Heibeit Gould, Pawtucket, Rhode Island, 
U.S.A. 


Beesley, kiedeiick, 2, St. James’s-street, Pall-mall, 

S.W. 

Behrens, Captain Clive, J.P., Swinton Grange, 
Mai ton, ^’orks. 

Benson, Davis Edmondson, Assoc.M.Inst.C.E'., 
12, Titon-road, Southport. 

Bharucha, Rustomji Edalji, Cumbala Hill, Bombay, 
India. • 

Booth, Geoige T., Messrs. Booth, Macdonald and 
Co., P.O. Box oo, Christchurch, New Zealand. 
Boyd, William Beverley, Toronto Railway Com¬ 
pany, Toronto, Canada. 

Brown, William J.ove, 0, Garden-street, Montclair, 


New Jersey, U.S A. 

Buchanan, George C., M.Inst.C.E., Chairman, Port 
Tiust, P.O. Box 85, Rangoon, Burma, and East 
India United Service Club, St. James’s-squarc, 


Caddick, Arthur, Arboretum-lodge, Lincoln. 

Calmon, Dr. Mijuel, Gabinele do Ministro da 
Industria, Rio de Janeiro, Brazil, South America. 

Cohen, George A , 71, Portland-place, W. 

Coopei, George Seton Halcott, The Natal Brewery, 
Vieteimaritzburg, Natal, South Africa. 

Cosgrave, William A., Manipur, Assam, India. 

Cunningham, William M., M.A., 174, North Fourth- 
street, Newark, Ohio, U.S.A. 

Davis, E. A., E'emando Po, South-West Africa. 

Dorn, E'elix, 21, Belsize-square, N.W. 

Elies, E. H., 6, Short-street, Calcutta, and Messrs. 
Pigott, Chapman, and Co., i, Mission-row, Cal¬ 
cutta, India. 

G^dner, Walter Silvester, 16, Finsbur}-circus, E.C. 

Garland, Frederick Joseph, M.I.Mech.E., The Water 
Works, Frimley-gfben, Surrey. 

Gawthorp, Thomas George, 16, Long-acre, W.C. 

Gehrke, A. H., 218, Denmark-hill, S.E. 

Gray, William, 132, Packington-street, Islington, N. 


Howard, Miss Rose Lilian, Apartado 1669, Mexico 
D.E'., Mexico. 

James, Sir Henry Evan Murchison, K.C.I.E , C.S.I., 
Glenshee, Cambridge-park, Twickenham. 

Johnston, Alderman Charles, 17 and 18, Aldersgate- 
street, E.C. 

Jones, Rev. Robeit Francis, ii, Thorburn-square, 
Bermondsey, S.E. 

Jones, W. J. H., Hurlingham lodge, Fulham, S.W. 

Kranz, William G., Sharon, Pennsylvania, U.S.A. 

Lane, Hugh P., 93, Jermyn-street, S.W., and 
Royal Societies Club, 63, St. James’s-street, S.W. 

Law, William Henry, Virgil Woiks, 34, E-yre-street, 
Sheffield. 

Lingham-Lees, J., R.A., Clyde-house School, Here¬ 
ford. 

Lloyd, Captain M. B., Messrs. Curtiss and Harvey, 
3, Gracechiirch-street, E2.C. 

Loring, Lieutenant ETederick George, R.N., 55, 
Oakley-street, Chelsea, S.W., and General Post 
Office, E.C. 

Love, James Black, M.A., Tientsin, North China. 

McLeod, Janies Morrison, 2, Hilldrop-road, N. 

Majumdar, Kcdainath, M.R.A.S., Mymensingh, 
India. 

Mallock, Henry Reginald Arnulph, F.R.S , 6, 
Cresswell-gaidens, S.W. 

Meelbooni, John A., E'erio Canil Buenos Aires and 
Rosario, Buenos Aires, Argentine Republic. 

Melville, J. Stark, 10, IMythswood-square, (Basgow. 

Mesens, Mademoiselle Jeanne. 79, Rue des Rentiers, 
Brussels, Belgium. 

Monteath, Sir James, K.C.S.I., Bellair, Chaimouth, 
Dorset. 

Moody, George H., A.M.l.Mech.E., Westholme, 
Bradley, Bilston. 

Nariman, R. K., Assoc.M.Inst.C.E., 9, Pall-mall, 
S.W. 

Nathani, M. R., Kiponda-road, Zanzibar, British 
E^ast Africa. 

Noakes, Lieutenant G. H,, R.N.R., New Zealand 
Shipping Company, 138, Leadenhall - stieet, 
E.C. 

Orr, Robert M., The United Railways of Havana, 
Havana, Cuba, W. Indies. 

Oswell, George Devereux, M.A., Rajkumar College, 
Raipur, Central Provinces, India 

Panter, Frederick Richard, May-lodge, Upminster, 
Elssex. 

Pastakia, Jamsetji Jejeebhoy, Kavrana’s building, 
Colaba, Bombay, India. 

Petrie, William Wilson, 25, Emsbury-circus, E.C. 

Pitt, Philip Septimus, M.A., 3, The Oval, Stafford. 

guah Beng Kee, 41 and 43, Beach-street, Penang, 
Straits Settlements. 

Reuben, Simon, Anajee Soonder-road, Tembi, Thana, 
via Bombay, India. 

Robertson, Rev. Dr. David, M.B.f Ch,B..; Itu, 
Southern Nigeria, West Africa. 

Rodrigo, Arthur Colin, 15, 44th.street, Rangoon, 
Burma. 
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Seppings-Wright, F. T., Koraput P.O., Vizaglipa- 
tam District, South India. 

Shaft, Khan Bahadur Mian Muhammad, Baghhan- 
pura, Lahore, India. 

Simpson, Colonel C. N., Army and Navy Club, Fall- 
mall, S.W. 

Simpson, Samuel, B.Sc., Wiswell, Whalley, Lan¬ 
cashire, and Zomba, Nyasaland, Africa. 

Singh, Dr. Dais Raj Ranjit, L.M.S., i, Stanley- 
road, Allahabad, India. 

Sloper, Percy, 2, Colville-gardens, W., and Devon¬ 
shire Club, S.W. 

Smith, Charles H., T^hilippine Judiciary, P.O. 

Manilla, Philippine Islands. 

Smith, Eden, 199, Yonge-'^treet, Toronto, Canada. 
Stanton, Albert I-enno.x, 13, Hyde-street, King’s- 
road, Soiith«ca. 

Stephens, Robert, K.I.E.E., 57/2, 36th-street, Ran¬ 
goon, Burma. 

Steward, Henry Allan, Post ford-house, Chilworth, 
Surrey. 

Tan Jiak Kim, The Hon., Panglima Prang, 115, 
River Valley-road, Singapore, Straits Settlements. 
Tattersfield, George H., 20, Kenilworth - court. 
Putney, S.W. 

Thanewala, Maneck K., 438, Thakoredwar, Bombay, 
India. 

Thomas, R. G. D., 8, Mission-row, Calcutta, India. 
Tremlett, Washington, 13, Rue Auber, Paris, and 
41, Conduit-street, W. 

Un Vuen Hsu, B.A., caie of Chinese Legation, 49, 
Portland-place, W. 

V^enn, John Augustus, Onitsha, Southern Nigeria, 
West Africa. 

Wang Tahsieh, His Excellency, 2, Lancastei-place, 
Belsize-square, N.AV. 

AVatson, Professor AVilliam franklin, A.M., Furman 
University, Greenville, .South Carolina, U.S.A. 
AVelchman, Mrs. B. de Verc, The Close, Exeter. 
Westwood, Einest Herbert Wyndham, A.M.I.E.K., 
Orontes, 140, Barkly - street, St. Kilda, Mel¬ 
bourne, Australia. 

AA^instanley, Herbert, Beddington-lane, Beddington, 
Surrey. 

AVood, Thomas A., Nairobi, British East Africa. 
A’oung Hee, M.li.S I., Kia Ora, 18, Kennedy-road, 
Hongkong, China. 

The Chairman delivered the following 
ADDRESS. 

My predecessors in this Chair, as a rule, 
have merited the distinction by long and 
faithful service to the Society. All of them 
have expressed high appreciation of the 
honour done them by their colleagues on the 
Cojuncil. On the present occasion my acknow¬ 
ledgments must be even greater, and my 
gratitude deeper, since no claim to similar 
good service to the Society can be made on 


my behalf. All that I can claim is that my 
connection with the Society goes back ifearly 
half a century, commencing with an appear¬ 
ance as a candidate at its examinations when 
a boy in Devonshire. The certificates which I 
gained are still treasured, and the acquaintance 
which then began with the educational work 
of the Society impressed upon my mmd respect 
for its scope and character which has deepened 
as knowledge* has increased. I esteem it a 
privilege, therefore, to be permitted to assist 
the Society in any way, and the Council and 
mcmb(‘rs may be assured that during my period 
of office everything in my power shall be done 
to promote its interests. ^ 

It is not necessary on this occasion to enter 
into details of the varicins and important 
departments included in the work undertaken 
by the Society. The story'has been told by 
others whose knowledge and authority on the 
subject are superior, and the facts arc readily 
accessible. 1 would venture, how’ever, to refer 
to one aspect of the operations of the Royal 
Society of Arts, since it leads naturally to the 
subject with which this Addres-> ^vill be princi¬ 
pally concerned. The Society has always 
been ready to give assistance and hospitality 
to younger and struggling associations, estab¬ 
lished for th« cultivation of branches of science 
and technology. In this way it has rendered 
possible new departures and promoted the 
growth of knowledgi*. It has been my fortune 
to be connected intimately with many engineer¬ 
ing and bci('ntific bodies ; but that which 
naturally stands first in ordtT of date, and 
closest in interest, is the Institution of Naval 
Architects. From its foundation in i860 up to 
the present time the annual meetings of that 
institution have been held in this hall by the 
courteous permission of the Council, and in 
other ways the vsuccess attained has been due, 
in no small degree, to facilities afforded by the 
Royal Society of Arts. On behalf of my fellow 
members of the Institution of Naval Architects 
I now offer oursincerest thanks ; and, in doing 
so, only record the sentiments of many other 
societies which have receivc'd similar assist¬ 
ance. 

My first appearance in this hall was about 
Easter of the year 1865 in the capacity of a 
student of the Royal .School of Naval Architec¬ 
ture and Marine Engineering. That school had * 
been established in 1864 as the result of action 
taken by the Institution ^of Naval Architects 
on the initiative of the late Mr. Scott Russell, 
who had read a paper here emphasising the 
fact that no adequate means of instruction in 
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the principles of naval architecture then existed 
in this country, and that the need ought to 
be met immediately. Thus stimulated, the 
Admiralty and the Education l^epartment 
joined forces and set up at South Ktmsington 
a school which did excellent work during the 
nine years of its existence, and yielded fruits 
of which the influence has been far-reaching. 
It is no far-fetched idea, thert'fore, which leads 
me to say that to the Royal Society of Arts 
and to the assistance which it gave from the 
first to the Institution of Naval Architects I 
and my fellow ^students in the Royal School of 
Naval Archit(‘cture are indirectly indebted for 
our profi'ssiortil education. The remarkable 
growth of scientific method in the practice of 
shipbuilding and ^hip propulsion which has 
marked the last h^^lf century may be attributed 
to the same causes; and thus the Royal 
Society of Arts may claim a share in pro¬ 
moting a movemcmt which had much to do 
with the commanding position now occupied 
by British shipping amongst the war fleets 
and mercantile marines of the world. 

In these circumstances it has occurred to 
me that an appropriate subject for the Address, 
which it is my duty to deliver as Chairman of 
the Council, might be found in a brief account 
of the mi'thods adopted for the ^education of 
naval architects in this country during the 
past century. I venture to hope that, apart 
from its particular interest for those engaged 
in shipbuilding, the narrative may have some 
value* and attraction for those interested in 
technical education generally; and that it 
may throw some light on problems of higher 
technical education which still await solution 
in this country. 

In 1806 the Commission of Naval Revision 
reported in the following terms in regard to 
the principal shipbuilding officers of the Royal 
Navy:—“ In the whole course [of training and 
promotion] no opportunity will be found of 
acquiring even the common education given to 
men of their rank of htc ; and they rise to the 
direction of tin* construction of ships, on which 
the safety of the Empire depends, w'ithout any 
care or provision having been taken on the 
part of the public that they should have any 
instruction in mathematics, mechanics, or in 
^ the science and practice of marine architec¬ 
ture.*’ Tht*re is evidence too that outside the 
Admiralty service the standard of professional 
attainment amongst* British shipbuilders was 
even lower. As practical ship-carpenters they 
excelled: their ships were **well and truly 
built,” strong and durable. As ship-designers 


they depended on precedent and experience. 
British war-ships were designed in accqrtlance 
with Established Dimensions,” according 
to which ships of a certain tonnage carried a 
certain number of guns of specified sizes. 
The tonnage was estimated by an unscientific 
rule; and a competent authority, speaking of 
the condition of things existing at the begin¬ 
ning of the last century, asserted that '‘scarcely 
an individual in the country knew correctly 
even the first clement of one of our numerous 
ships.” As a matter of fact the official 
"Established Dimensions” were varied but 
little from 1680 to 1810, and there was practical 
stagnation in British shipbuilding. New ships 
were either copies of their predecessors, or 
were but slightly varied. For example, a 
design prepared in the Admiralty fora 74-gun 
ship in 1759 was used again and again up to 
1782, no less than thirteen vessels being built 
in accordance therewith. This was not an 
exceptional occurrence in these " g-ood old 
times.” The lot of an Admiralty constructor 
was then a happy one as compared w'ith 
present days when ships are somi‘times treated 
as " obsolescent ” as soon as they are com¬ 
pleted, and incessant change is tin* dominating 
condition in naval construction. 

Instead of advance having been made in 
the practice of naval architecture in this 
country during the eighteenth century, there is 
reason to believe that there had been retro¬ 
gression, so far as scientific knowledge and 
methods were concerned. Phineas Pett, who 
designed the famous Sovereign of the Seas in 
1637, was a Master of Arts of Cambridge Uni¬ 
versity as well as a master shipwright. Pepys 
records in his Diary that Sir Anthony Deane 
(another famous master shipwright of the 
seventeenth century) could ' ‘ cast the draught 
of water which a ship will draw beforehand ;” 
in other words, could estimate the total weight 
(displacement tonnage) of a new design. 
Evelyn confirms this statement, describing 
a book on ship construction of which Deane 
was the author as "an extraordinary jewel.” 
No doubt men of this sort were exceptions 
rather than average representatives of British 
shipbuilders of the period. Another master 
shipwright of 1668 was described by Evelyn as 
" Old Shish, a plaine honest carpenter .... 
hardly capable of reading, yet of great ability 
in his calling.” But the Petts and Deanes 
showed a better way, which unfortunately was 
not followed, and the Commission of 1806 
reported accordingly. England, which had 
become a great school for shipbuilding in the 
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latter half of the seventeenth century, and 
which had achieved a reputation sufficient to 
attract Peter the Great as a student, had 
fallen behind France before the nineteenth 
century beg^an. When French ships were 
captured they were often taken as models for 
new British ships. It is stated that when an 
English fleet chased a French fleet, the latter, 
as a rule, showed superior sailing qualities. 
The explanation of this superiority in French 
designs is undoubtedly traceable to an earlier 
adoption of scientific methods in that country. 

When Louis XIV. determined to create a 
powerful fleet, his Minister, Colbert, encou¬ 
raged mathematicians and men of science to 
investigate the fundamental laws of ship con¬ 
struction, in order that these laws might be 
applied in practice. The Academy of Scinces 
offered prizes for the best essays on subjects 
connected with naval architecture, and threw 
the competition open to the world, thus induc¬ 
ing Daniel Bernoulli, Euler, and distinguished 
men of science' in other countries, as well as 
many Frenchmen, to make contributions. The 
education of naval architects also received 
careful attention ; and from all these efforts 
the improved practice above-mentioned became 
established in French naval construction. 

Although IF'itish shipbuildc'rs did not ad¬ 
vance as rapidly as their French rivals, the 
progress made by the latter was not unmarked 
in this country, nor were efforts wanting to 
advance scientific knowledge. Some transla 
tions of foreign treatises on naval architec¬ 
ture were published in the latter half of the 
eighteenth century. One of the earliest was 
due to Mungo Murray, who is said to have 
Ir’ed and died as a working shipwright at 
Deptford. Original work was also done by 
English writers on the subject, amongst which 
Attwood’s “ Disquisition on the Stability of 
Ships’"—published in the Proceedings of 
the Royal Society (1790-98)—deserves honour¬ 
able mention. In 1791 a ** Society for the 
Improvement of Naval Architecture” was 
established, with a large and influential mem¬ 
bership. Under its auspices Colonel Beaufoy 
conducted an important series of e.xperiments 
on fluid resistance to the motion of solid 
bodies. The results are still of value, and the 
methods adopted were correct in principle. It 
is of interest to note in passing that only this 
year a German experimentalist, who was not 
aeqainteef with Beaufoy’s methods, again 
suggested their adoption, adding, of course, 
many improvements in mechanical details and 
means of •accurate observation and minute 


measurement which have been made available 
by the progress of invention during the last 
century. 

The movement in favour of better education 
for British shipbuilders and the adoption of 
scientific methods in ship design a century 
ago, was chiefly due to men unconnected with 
the industry, and was not welcomed by ship¬ 
builders of the older school. Fortunately 
opposition from various quarters was over¬ 
come, and the first School of Naval Architec¬ 
ture began its work at Portsmouth in January, 
1811, under the direction of Doctor Inman, a 
distinguished graduate of the I University of. 
Cambridge. His first care was to select a text¬ 
book on the theory of n^al architecture for« 
the use of his students, and his choice fell on a 
Swedish treatise—Chapman’s Architectura 

Navalis Mercatoria ”—which was translated 
into English and carefully annotated. An in¬ 
teresting side-light has been thrown upon the 
then existing situation, by an article con¬ 
tributed to one of our reviews, some years ago, 
by the late King of Sweden, who called 
attention to the fact that the author (Chapman) 
was of English extraction, and had found 
more honour in Sweden than in the country of 
his origin. • 

Dr. Inman proved an able teacher, and 
many of ^his pupils did honour to his instruc¬ 
tion in their subsequent professional careers. 
The intention was to train men who should 
unite sound practical experience with high 
scientific knowledge ; to give them employ¬ 
ment subsequently at sea, and in the work of 
ship-designing; and so to provide efficiently 
for the higher ranks of officers at the Admi¬ 
ralty and in the Royal Dockyards. Lord 
Melville, who was First Lord from 1812 to 
1830, strongly favoured the school. It was 
generously treated during the twenty-one 
years of its existence ; forty students passed 
through it, and over '50,000 was expended 
upon its maintenance. In 1830, Sir James 
Graham became First Lord, and two years * 
later, the School of Naval Architecture was 
abolished, while a naval officer was appointed 
Surveyor of the Navy, the highest office to 
which a naval architect could then aspire, and 
one supposed to be charged with direct re¬ 
sponsibility for the designs of all ships for the ■ 
Royal Navy. For many years Dr. Ingian’s 
pupils consequently had practically no oppor-w- 
tunity of demonstrating tneir capacity to per¬ 
form the duties for which they had been 
trained, but were employed in subordinate 
positions. 
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Wh%n the steam-reconstruction of the Navy 
had to be undertaken about fifty-five years 
ago, and was rapidly followed by ♦^he use 
of armour as a protection against attack by 
explosive shells, it became impossible any 
longer to pretend that naval officers, untrained 
as naval architects, could undertake the re¬ 
sponsible work of designing British war-ships. 
Fortunately, trained men were available in the 
persons of Dr. Inman’s old pupils, who had 
been compelled to wait twenty years before 
their opportunity came. One of them, Mr. 
Isaac Watts, became Chief Constructor, and 
. was aided by^ a group of his own fellow- 
students. Another, Mr. Lloyd, became Kngi- 
•neer-m-Chief of the^Navy. Outside the Admi¬ 
ralty service, conspicuous success was attained 
by other trained naVal architects. Mr. Creuze 
was appointed to be the principal technical 
officer to Lloyd’s Register of Shipping, and 
produced a treatise on shipbuilding which has 
become a classic. Mr. Moorsom originated 
the modern system of tonnage measurement 
for merchant ships, which still bears his name, 
and has become universal in mercantile fleets. 
As soon as opportunity offcTcd these trained 
naval architects showed their mettle—remedy¬ 
ing abuses, introducing improvements, solving 
new problems, assisting the development of 
British shipbuilding, and placing it once more 
in a good position relatively to that of other 
maritime countries. In France, the great 
naval architect, Dupuy de L6me, encouraged 
and supported by the Emperor Napoleon HI., 
achieved marked success ; first, in the design 
of steam line-of-battle ships, next in the 
design of armoured floating batteries used 
during the Crimean war, and finally in the 
production of sea-going iionclads. But each 
forward step madetin France was matched or 
surpassed by action taken by Great Britain, 
under the technical guidance of Isaac Watts 
and his coadjutors. Amongst the latter it is 
^ but right to say that many eminent private 
shipbuilders and marine engineers were num¬ 
bered, to whom was due no small share of the 
credit of introducing iron as a material for 
shipbuilding and the rapid progress made in 
steam propulsion. 

Sixteen years elapsed before a second School 
of Naval Architecture was established by the 
Admiralty at Portsmouth, under the title of 
the ** Central Schopl of Mathematics and 
Naval Construction.’* Five years earlier the 
Admiralty had framed a scheme for schools 
in the Royal dockyards, at which all ap¬ 
prentices were required to attend “every 


afternoon for three hours, commencing an 
hour and a half previous to that at which 
the yard closes.” Under this rule the 
Admiralty paid the boys’ wages for one- 
half the period of schi A attendance, and 
required them to give the other half out of 
their own time. Beginning with “ elementary 
matters, such as reading, writing, common 
and decimal arithmetic, Scripture, English 
history and geography,” the apprentice passed 
on to more advanced instruction. At the end 
of three years a selection was to be made by 
means of an examination, and those whose 
abilities entitled them to a higher course of 
instruction were allowed to attend school for 
two years more. For the majority of appren¬ 
tices this ended their education; but the 
Admiralty order provided that “two or tliree 
of the best ai^preiitices in each yard should be 
elected to the first edass, should be instructed 
m ‘ laying off ’ and the leading principles of 
ship construc'tion, and, so far as it is necessary 
for that purpose, should be taught mechanics, 
hydrostatics, and mathematics.” To whom 
such a complete and well-considered scheme 
for training apprentices, foremen, and higher 
officers in the Admiralty shipbuilding depart¬ 
ment was originally due it is not now easy to 
ascertain. Its main fijatures have been con¬ 
tinuously maintained for sixty-Cv(‘ years, with 
results which more than justify any expenditure 
incurred. After fifty yiiars’ working it was 
reviewed by a Special Committee appointed by 
Lord Spencer when First I.ord, in order to 
ascertain w hether or not th(» enormous advances 
made since 1843 in the provision for elementary 
education had justified some radical change in 
the dockyard schools or their abandonment. 
The verdict of the Committiu’ was unanimously 
in favour of the continuance of the schools, 
and this verdict was based on conclusive 
evidence of the benefits which had resulted 
therefrom, not merely to the national dockyards 
but to the private shipbuilding industry. As 
the national standard of elementary education 
had b(jen raised, so the required standard for 
the admission of apprentices had been elevated, 
and out of the dockyard schools there had 
come multitudes of well-educated intelligent 
workmen ; from amongst w'hom, by a process 
of gradual selection, had been found sub¬ 
ordinate and principal officers for the Admiralty 
service; while no small number had passed 
from that Service into the private trade, and 
occupied positions of importance and responsi¬ 
bility in shipyards throughout the country and 
on the staffs of the registration societies for 
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shipping, of which Lloyd’s Register is the 
greatest. No doubt the Admiralty has not 
always administered all its affairs in so perfect 
a manm^r, or shown such prevision as has 
been displayed in r^^rd to their educational 
scheme which has been described in outline. 
It is but fair, therefore, to give credit where 
credit is due ; and in this case it is beyond 
question that the Admiralty showed the 
way to all large employers of labour. 
The scheme is broad and generous; 
it gives facilities and aid, while requiring 
apprentices on their side to study in time that 
would otherwise be their own for leisure or 
recreation. It carries on, side by side, prac¬ 
tical and educational training; it exercises 
a gradual selection of those whose ability 
and application show them to b(‘ capable 
of benefiting by higher instruction. It sets 
up a “ladder of learning’’ from the lowest 
leved ; and there has been no bar to any 
capable man in striving to reach the highest 
position. Its cost is extremely moderate in 
proportion to its beneficial results. For the 
current financial year the dockyard schools at 
home and abroad are estimated to cost less 
than £6f200y while the wages vote for these 
establishments exceeds two and a-half millions 
sterling. In reciuit years schemes of a some¬ 
what similar nature have been adopted by 
some large employers—including railway 
companies with results that are declared to 
be satisfactory so far as (wpenence has been 
gained, 'fhe advocates of such schemes may 
take courage from the long-continued success 
of the dockyard schools, of whose existence 
they may not even have heard. Indeed it is 
singular to discover how little recognition 
there has been during discussions on tt*chnical 
education, of work initiated by the Admiralty 
at a time when national education was less 
considered. This work has been carried on 
with changes in details, but not in principles 
up to the present day; and that fact must be 
my excuse for dwelling upon it now. 

The second School of Naval Architecture 
constituted, as has been stated, the final stage 
in the Admiralty scheme for the technical 
education of its naval architects, its students 
were intended to be the pick of dockyard 
apprentices of five years’ standing, who during 
that period had received an excellent general 
education^ a good training in the, practice pf 
shipbuilding, and a special course of mathe¬ 
matics bearing on naval construction. It 
differed from the first school, therefore, because 
the former* institution had been intended ex¬ 


clusively for a hi^lKT class of appretfLices, 
to whom appointmL'nts were guaranteed when 
their course of training was satisfactorily com¬ 
pleted. In other words the fundamental idea 
of the first school was to train students who 
were intended to bt'come superior ollicers sub¬ 
sequently. On the contrary, the working 
apprentice class, by a process of selection 
applied at intervals during five years, was 
intended to supply the students to be trained 
in the second school, and they were not 
guaranteed appointments similar to those 
promised to their predeetjssors.^ 

The first school was in fac^ a large scale 
experiment in a direction which has found 
favour in many quarters, tht fundamental idea 
being to fill the higher professional offices 
from the well-to-do and liberally educatt^ 
classes, leaving only subordinate positions 
open to the poorer and v’orking classes. The 
second school was frankly democratic, and 
the results obtained compared favourably with 
those obtained by its predecessor. Xo one 
will dispute, how^ever, that a preferable system 
is that which admits, on equal terms, properly 
qualified students drawn from all classes of 
society, and secures for all the same oppor¬ 
tunities for liistruction. 

Cambridge University again supplied a 
Principal for the School of Naval Construction 
in the person of Dr. Woolley, who proved a 
worthy successor to Dr, Inman. During the 
five years of its existence men were trained 
w'ho subsequently achieved high distinction in 
the theory and practice of shipbuilding, and 
who proved capable of taking up the primary 
responsibility for war-ship design when age 
and failing powers compelled the letirement 
of men trained in the first school. Amongst 
them may be mentioned tl^ late Sir Edward 
Reed, Chief Constructor of the Navy from 
1863 to 1870, and the first Secretary of the 
Institution of Naval Architects, w’hich owed 
much to his energy and ability ; Sir Nathaniel 
Barnaby, who succeeded him and performed 
the duties of Director of Naval Construction 
with conspicuous success until 1885 ; Mr. F. 
K. Barnes, late Surveyor of Dockyards, wffiose 
recent death at a ripe old age has recalled 
attention to his valuable contributions to ship- 
calculations, and especially to those relating 
to stability, trim, and buoyancy ; Mr. B. 
Crossland, who show’ed pjuch originality as a 
mathematician ; Mr. Henry Morgan, for many 
years a Chief Constructor at the Admiralty, 
and many others well known in the profession. 
The grave responsibilities incidental to the 
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iron-clad reconstruction were borne, and 
successfully borne, by these men for a period 
of more than twenty years ; and it w’as a 
fortunatt; circumstance that the Central School 
of Mathematics and Naval Construction was 
in existence even for so brief a period, because 
its students ably filh^d the ^^ap, that would 
have otherwise existed, in the ranks of trained 
naval architects at a most critical period in 
our naval history. 

Sir James Graham abolished the second 
school as he had done with the first about 
twenty years earlier. A dili^^ent search throu^fh 
his recently timblished biography has not 
enabled me to discover what reasons moved 
him to this actidfl, other than a desire for 
economy. It may be doubted, however, 
)^hether any real economy was thus obtained, 
and efficiency was certainly sacrificed ; while 
the national reputation was endangered, and an 
admirable scheme of technical education was 
deprived of its final and most important stage. 
Fortunately (and again for reasons not now 
discoverable) the dockyard schools were 
spared, '('he fact that a statesman so emi¬ 
nent and progressive as Sir James Graham 
undoubtedly was, should have failed to per¬ 
ceive that his action marred 5 n admirable 
scheme, is itself a proof of the change of 
opinion that has taken place during the last 
half century in regard to the value of technical 
education. 

The third School of Naval Architecture, as 
already stated, was founded in 1864, and 
placed at South Kensington, the Education 
Department being associated with the Ad¬ 
miralty in its establishment and maintenance. 
Its creation was due to the action of the Insti¬ 
tution of Naval Architects, which had been 
formed in i860, on the joint initiative of naval 
architects trained for the Admiralty service, of 
a number of leading private shipbuilders and 
marine engineers, and of naval officers, yachts¬ 
men, and men of science. In many respects 
the Royal School of Naval Architecture and 
Marine Engineers differed from and was more 
comprehensive than its predecessors. This 
was natural, seeing that it was organised in the 
manner described, and on the basis' of ex¬ 
perience gained in two previous schools. Dr. 
Woolley, who had been serving as Inspector 
of Admiralty Dockyard Schools since 1853, 
was fortunately able to take a prominent part 
in its organisation. He was appointed Inspec¬ 
tor-General and Director of Studies, had much 
to do with the choice of the staff and the settle¬ 
ment of courses of studies, and took an active 


interest in the well-being of the school 
throughout its existence. To him British naval 
architecture owes a deep debt of gratitude. 
His influence secured the cordial assistance of 
many scientific men whewere leading authori¬ 
ties in various branches of science having close 
relation to the work of building and propelling 
ships. 

The new school was intended to train 
students for the private industry as well as 
for Admiralty service. Its founders hoped to 
attract the sons and relatives of shipbuilders 
and marine engineers, as w’cll as to provide for 
young men selected by the Admiralty from the 
dockyard schools. Marine engineering was 
recognised as the younger sister of shipbuild¬ 
ing, needing equally good and systematic 
training for those making it their career. 
Foreign students were admitted as well as 
British subjects. The institution was designed 
to be, or to become, a school of which the 
greatest maritime nation of the world might be 
proud. It started under the fairest auspices ; 
there was no failure in organisation, courses of 
study, teachers or lecturers; the Admiralty 
played its part and sent up well-prepared stu¬ 
dents ; foreign Governments also sent students, 
but in regard to private British students there 
was disappointment,both as to numbers and pre¬ 
vious preparation. What should have been 
the chief source of supply for British students, 
and for income, failed lamentably. Looking 
back on the result, it does not appear so sur¬ 
prising as it did at the time. The scheme of 
instruction was admirable, only it required for 
its good working a standard of previous 
attainment, which was reached only by Admi¬ 
ralty students who had spent five or six years 
in practical wwk at the dockyards, and in 
attendance at the special schools therein pro¬ 
vided. Even the best of the private students 
were far less advanced on entry; consequently 
very few of them were able to benefit fully from 
the higher and specialised instruction pro¬ 
vided at South Kensington. Many private 
students did derive advantage from attend¬ 
ance, and have showm this to be true in their 
subsequent careers. On the whole, however, 
it must be admitted that the scheme was 
pitched too high in relation to the means of 
preliminary instruction then existing in this 
country; and that to give it full elfect a pre¬ 
paratory school should have be^n created 
also, through which students could have 
passed before proceeding to the Royal School 
of Naval Architecture. Even to this day, one 
of the greatest difficulties in^:he way of utili- 
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sation by students of the higher instruction 
provided in technical colleges, consists in the 
want of proper preparation. The standard 
for entry is being raised gradually, no doubt, 
but teachers and students both suffer from the 
cause that has been named, and it is one of 
the crying needs in the national system of 
education. Forty-four years ago the position 
was much worse. 

The course of study in the Royal School of 
Naval Architecture included all branches of 
mathematics having relation to the designs of 
ships and engines; practical chemistry, car¬ 
ried on in a laboratory attached to the school; 
physics, metallurgy, mechanism; and de¬ 
tailed instruction in ship and engine design. 
In addition, there were special courses of 
lectures, open to the public as well as to 
students, and the situation of the school in 
London enabled it to secure the assistance 
of men of the highest eminence in various 
branches of science. The Astronomer-Royal 
lectured on the errors and corrections of the 
compass in iron ships, Mr. Scott Russell on 
fluid resistance and the wave-line theory, Mr. 
William Froude on the stability and oscilla¬ 
tions of ships. Professor Rankine on ship 
propulsion and strength of materials. Dr. 
Percy on metallurgy, naval experts on gunnery, 
and members of the constructive department 
at the Admiralty on various questions con¬ 
nected with the construction and equipment of 
ships. The regular staff of the school was 
composed of men of proved ability selected by 
Dr. Woolley. The principal, Mr. Merrifield, 
was a mathematician of repute; the vice- 
principals were men who had taken high 
mathematical honours at Cambridge, the first 
of them having been Senior Wrangler the year 
before he was appointed. In all respects the 
provision made was generous, except in build¬ 
ings, which were of a temporary character. 
Even in this particular, however, the scheme 
was intended to be worthy of the greatest 
maritime nation, as w’ill be understood when it 
is added that the fine building in the Exhibi¬ 
tion-road, long devoted to the College of 
Science and School of Mines, was planned as 
the home of the Royal School of Naval Archi¬ 
tecture, but was still incomplete when the 
Admiralty, in 1873, decided to make provision 
for the training of their naval architects and 
marine engineers in a department of the great 
Naval College which was to be established at 
Greenwich, 

During the nine years of its existence at 
South Kensftigtdh the Royal School of Naval 


Architecture had an entry of 119 students^and 
24 of these were transferred to Greenwich. Of 
the 95 students who completed their training, 
S3 were naval architects and 42 marine engi¬ 
neers. In the first School of Naval Architec¬ 
ture 40 students had been trained in 20 years, 
in the second about 20 students in five years, 
all for the Admiralty service. At South 
Kensington 57 students were trained for the 
Admiralty service in nine years, and there 
were thirty-eight private students. Fourteen 
private students were foreigners—six from 
Russia, two from Holland, fiv6 from Egypt, 
one from Norway. Very few ^f the British 
private students came from the great ship¬ 
building and engineering c^istablishments, al¬ 
though attractive scholarships and student¬ 
ships were offered. At that date most of those 
responsible for the conduct of private firms 
obviously did not set much value upon the 
specialised instruction which the school was 
established to provide : and this circumstance 
had much to do with the decision to abolish 
the school taken in 1873. 

One must plead guilty to partiality, no doubt, 
when attempting to appraise the value of w ork 
done at the South Kensington school, if one 
has been —-as € have—both student and teacher 
there. It was my fortune three years after the 
completion of my studentship, in 1867, to be 
appointed teacher of naval architecture. It is 
permissible, however, to mention facts as to 
the subsequent career of students of that 
school. Two of them in succession have 
occupied the responsible post of Director of 
Naval Construction at the Admiralty, and 
tw^o others that of Engineer-in-Chief to the 
Royal Navy. Another has been charged 
with the arduous duties of Director of Dock¬ 
yards. Others have serveS with distinction 
in the higher offices of the Constructive and 
Engineering Departments at the Admiralty 
and in the Royal Dockyards. Man}^ men 
originally trained for the Admiralty have 
passed over to private industry, and have 
undertaken the responsible management of 
leading shipyards and engine factories, or 
have been charged with difficult problems 
connected with the technical business inci¬ 
dental to the working of Lloyd’s Register of 
Shipping,and other Registration Societies. 
Abroad ex-students of the school have itsen 
to similarly important positions and given 
proof of the value of their training. No one 
dreams of claiming for the Royal School of 
Naval Architecture any monopoly of influence 
in Jhe advancement of scientific methods in 
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shipbuilding and engineering. Much of this 
advance has been due to enlightened efforts of 
private shipbuilders and marine engineers who 
wer(i not trained in the school. On the other 
hand it is certain that the influence of that 
school has been great, and its founders have 
good reason to be satisfied that their labour 
was not in vain. 

Although the South Kensington School was 
abolished, no break in the provision of instruc¬ 
tion in the science of shipbuilding and engi¬ 
neering was involved in the transfer to the 
Royal Naval College. The Admiralty regula¬ 
tions for the %iew establishment provided for 
th(* admission of private students who had 
been properly prepared and were fitted to 
benefit by its educational facilities. Avowedly 
Ihe main purpose of the Royal Naval Collegia 
was th^^ training ot men for the public service, 
but moderate fees were charged tp private 
students, and scholarships as well as free 
studentships were offered for competition. 
For many years free permission was given lor 
foreign students to enter, although <it a Later 
date—and for reasons which it is unnecessary 
to state—that permission was withdrawn. 
The mathematical and technical instruction 
of th(' students of naval architecture and 
marine engineering was provided for by a 
separate* professorial staff; but the laboratory 
and other instruction in cihemislry and physics 
of those students was undertaken by professors 
and assistants who also taught naval officers 
passing through the college*; and in these 
respects there was an improvement on the 
arrangements at South Kensington. It was 
also possible to extend and improve the 
curriculum in ship and engine design, and to 
give more time thereto; but in the main 
features there was continuance of the methods 
proved to be suitable during the previous nine 
years. 

It was my privilege to be continued in 
charge of the instruction in naval architecture, 
and to be given considerable freedom in 
arranging the courses of study at Greenwich, 
where 1 continued at work until 1881 con¬ 
currently with my duties in the Constructive 
Department of the Admiralty. There are 
certain distinctive features in the arrangements 
at the Royal Naval College which have stood 
the test of thirty-five years’ experience, and 
consequently may»be worth consideration by 
those engaged or interested in technical 
instruction elsewhere. To a few of these I 
w^ould refer, because they have a bearing on 
higher technical education in its general aspect. 


First.—Great care is taken thoroughly to 
prepare the Admiralty students before they 
enter the College, so that they may derive full 
advantage from the special facilities existing 
there. For many years past the Admiralty 
has maintained at Devonport a College in 
which those who are to become engineer 
officers of the Navy receive a practical and 
scientific training extending over four or five 
years. Entry to this school has been governed 
by competitive examinations, and the parents 
of students have been required to contribute 
to the expenses of the education of their 
sons ; so that the selection of the students 
has been made from a higher class than 
that which furnishes ordinary dockyard 
apprentices. The arrangements already 
described for educating these apprentices in 
special dockyard schools have been main¬ 
tained and improved ; and from amongst the 
apprentices who showed the greatest ability 
during their course of study a limited number 
has been selected and given Admiralty 
scholarships in the Engineering College, 
where they have resided for some time and 
completed their preparatory education in 
company with the engineering students. At 
the end of the training in this preparatory 
college a final selection is made of a limited 
number of students of naval architecture and 
marine engineering, who proceed to the Royal 
Naval College to undergo a further period of 
three years’ training in the higher branches of 
their profession. These selected men, having 
received a preparatory education of a very 
special character, are ready to proceed at 
once with the higher studies, which embrace 
mathematical, scientific and professional sub¬ 
jects bearing upon their future work. During 
the three years’ course at the college the 
summer vacations of the students are spent 
in the Royal dockyards on practical work, so 
that Admiralty practice for about forty-four 
years has represented what is now termed the 
“ sandwich system ” of instruction, and it has 
worked well. The Admiralty, being a great 
employer, can readily make these arrange¬ 
ments. Other large employers may benefit by 
following similar methods, and not a few have 
already done so in principle, although the 
details of their schemes differ. 

Second.—Private students admitted to the 
Naval College have been required to possess 
and give evidence of possessing a knowledge 
of practical shipbuilding obtained by a period 
of service in shipyards, as well as a certain 
standard of attainment in AathSmatical and 
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Scientific subjects. It may be observed that 
this combination of preliminary practical ex¬ 
perience and scientific knowledge received the 
support of a representative committee on 
engineering- education (consisting of delegates 
nominated by all the great engineering socie¬ 
ties in the United Kingdom) appointed during 
my Presidency of the Institution of Civil Engi¬ 
neers. Of this committee 1 acted as chairman. 
The committee was itself both strong and re¬ 
presentative, while it took pains to ascertain 
the opinions of a very large number of the 
leading civil engineers in practice throughout 
the country. There was a consimsus of opinion 
in favour of the arrangement just;mentioned, 
and all youths aspiring to become engineers 
are advised to pass through a period of service 
in shipyards, workshops, or factories before 
beginning their hig-hiT technical training at 
universities or colleges. In Germany a similar 
condition has been insisted on in recent years, 
and a period of practical training must be 
undergone by (‘very student who aims at any 
branch of engineering as his life’s work, in the 
interval between leaving the secondary schools 
and entering the higher technical schools. 1 
am aware that some persons hold a different 
opinion on this matter, but their claim to 
authority can hardly be treated as equal to 
that on the other side. How can a mere ex¬ 
pression of opinion be fairly set against long 
experience of the other plan in Admiralty 
(Establishments ? Personally, while admitting 
that every rule has exceptions, I feel confident 
that the Admiralty system above described is 
best suited to the needs and capacity of the 
average student and best combines those 
practical and theoretical attainments which 
are equally essential to an educated engineer. 

Third.—The teachers of naval architecture 
and marine engineering at the Royal Naval 
College arc officially called ** Instructors,” but 
really perform the duties of professors. They 
are appointed only for limited periods, coming 
from and returning to their professional work. 
All of them have been distinguished graduates 
of the college ; and, after the completion of 
their studies, have acquired considerable 
practical experience at the Admiralty, in the 
dockyards, and (in many cases) during periods 
of service at sea. Thus equipped they enter 
upon their work as teachers. The naval 
architecture^ classes at the Royal Naval 
College have two instructors at work 
simultaneously. The junior instructor is 
wholly employed at Greenwich; he acts as 
assistant to * the* senior in teaching ship 


design and calculations, and has indcpcnd(‘nt 
charge of special classes t*stablished for the 
instruction of naval officers in the principles 
of ship construction and propulsion. TIh^ 
senior instructor gives only part ot his lime to 
the college, and the remainder to his work as 
a member of the staff of th(‘ Constructive 
Department of the Admiralty, where he is 
actually engaged on ship designing. A man 
has to prove his capacity for teaching as a 
junior before he is considered eligible for the 
senior position. Between these two stages of 
educational work he has to return to actual 
employment at the Admiralty or dn the* dock¬ 
yards. In this manner it is ensured that 
teachers never “ hxse touch ’’"'A'ith the practical 
side of their professional work, and shall never 
continue so long in the position of instructors* 
as to become stale, and therefore less capable 
of dealing with the professorial duties 
entrusted to them. Everyone who has con¬ 
sidered the matter will, I think, agree that 
there may well be an essentidl distinction 
between the periods of continuous service of 
professors of pure sciences in technical univer¬ 
sities and collegt'S and the professors of applied 
sciences. For the latter an intimate knowledge 
of the conditidhs of current practice and the 
latest improvements is of the highest import¬ 
ance, and they must not be dissociated from 
professional w'ork. On the other hand, pro¬ 
fessors of pure science may well make original 
investigation and instruction given to pupils 
the work of their lifetime. For professors of 
applied science, the course taken by many 
gentlemen has much to commend it. After 
having served as teachers for many years and 
achieved distinction, they have voluntarily 
resigned their positions and ha\e returned to 
practical work, although there was no sigm 
of failing power. Subsequent performances 
have fully justified their action, and their pro¬ 
fessorial chairs have been filled by others 
bringing fresh minds to the task. Too long 
continuance in teaching applied science is to 
be deprecated both for professors and pupils. 

Care seems to be required also in another 
direction at the present time, when rapid 
extensions of technical education bring with 
them large demands for qualified teachers. 
There is a danger that men of the student 
class may be passed directly into the position 
of assistants to professors of applied science 
without having gained much, if any, acquaint¬ 
ance with practical work, and subsequently may 
become professors without gaining experience 
of th^t kind. This is clearly undesirable and 
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shoftld not be permitted. No teacher of any 
branch of engineering can be regarded as 
properly qualified until he has gained actual 
experience and borne the burden of responsi¬ 
bility in connection with the design and exe¬ 
cution of important works. It should never 
happen that those who teach should be lack¬ 
ing themselves in one side of the training— 
and that the not less important side—which, 
by common consent, is needed for the 
modern engineer. The Admiralty system 
meets this requirement, and has worked well. 
It has furnished capable professors of naval 
architecture ^ and marine engineering, not 
merely for Admiralty establishments but for 
Universities at h%me and abroad. 

Turning to results obtained from the work 
•of the Royal Naval College during the last 
thirty-five years, it must suffice to say that 
they h.ive been altogether satisfactory when 
judgt'd by the positions which have been or 
arc occupit'd by men who graduated there. 
The Admiralty staff of naval constructors and 
marine engineers has been mostly recruited 
from that sourc(‘, and the highest offices have 
been successfully filled by ex-students of the 
Royal Naval College. Amongst these may be 
mentioned the present Enginter-in-Chief of 
the Royal Navy, the Director of Dockyards, 
and the majority of the staff in the Con¬ 
structive and Engineering Departments at the 
Admiralty and at the Royal Dockyards. As 
in tht' South Kensington School, so at 
the Naval College, it has happened that 
somt' of the most distinguished students 
originally trained for the Admiralty service 
have passed into private employment, and at 
the present time occupy some of the most 
important positions in the private shipbuilding 
and enginecring^stablishments of the country, 
and on the staff of great registers of shipping. 
Foreign students of the Naval College have 
also achieved distinction ; amongst them may 
be miMitioncd gentlemen who have held the 
oftices of Chief Constructor of the United 
States Navy, the Director of Naval Con.struc- 
tion in the Danish Navjq the Superintendent 
of the great experimental establishment at 
the Washington Navy Yard, and others who 
have done original work of great valui*. 
Private' students of the Royal Naval College 
h#»^e been more numerous and more successful 
than those of the Royal School of Naval 
Architecture, as might have been expected 
from th(‘ great advances made in technical 
education m recent years, and from the in¬ 
sistence by the Admiralty on a higher standard 


of qualification as a condition of admission to* 
the college. 

It may be interesting to add that about 
twenty-five years ago the Admiralty con¬ 
stituted a Royal Corps of Naval Constructors. 
The scheme for that corps, with the prepara¬ 
tion of which I w^as much concerned, provided! 
for the admission of qualified men who had 
not received their training under the Admi¬ 
ralty, or in Admiralty establishments, subject 
to the condition that candidates for entry 
showed proof (by examination, and by re¬ 
corded service) of thorough training in both 
the science and practice of shipbuilding. Up 
to that time, as will have been gathered from 
what has been said in this Address, all officers 
in the shipbuilding department of the Admi¬ 
ralty had to pass through the apprentice 
class ; but v.dien the Admiralty established an 
engineering college at Devonport, and pro¬ 
vided also for the entry of the sons of parents 
whose means sufficed to pay for the education 
given, the pre-existing narrow limits of selec¬ 
tion were swept away. Those students who 
distinguished themselves at the Royal Naval 
College became eligible for admission to the 
Constructive Corps ; and it was laid down that 
any qualified candidate trained in private estab¬ 
lishments, who could pass the standard, and 
furnish proof of practical training, might also 
be appointed to the corps. This scheme, there¬ 
fore, threw open to all classes of naval architects 
who cared to qualify the possibility of entering 
the Admiralty service. The process of entry 
was not an easy one, and should never be made 
so. The work to be done by the Constructive 
Corps is of a character and involves responsi¬ 
bilities which demand the best efforts of 
thoroughly trained naval architects. The com¬ 
petition for entry from amongst those trained 
by the Admiralty has always been severe, 
and they will probably continue to furnish 
the greater proportion of the members of the 
Constructive Corps, more especially as the 
openings in private establishments are more 
numerous, and the financial prospects more 
attractive. It has now been for many years 
the rule to admit all the classes specified on 
equal terms, and 1 am glad to say that the 
Constructive Corps numbers amongst its mem¬ 
bers at the present lime many capable men 
who have been drawn from outside the Ad¬ 
miralty service. At the same time the door 
still remains open for the admis^on of those 
who by sheer ability and application have 
proved themselves worthy to be advanced; 
and the Admiralty has no^ departed from its 
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traditional policy of permitting those who 
prove themselves capable, to pass from the 
apprentice class in the dockyards up to the 
highest ranks in the shipbuilding and engi¬ 
neering branches of the naval service. 

Closely allied with the scientific education 
of shipbuilders and marine engineers is the 
provision for instruction of naval oificers and 
shipowners in the fundamental principles 
governing the construction and propulsion of 
ships. As regards oificers in war-fleets and in 
mercantile marines, it is advantageous that 
th(‘y should possess some knowledge of the 
principles of buoyancy, stability and structural 
strength, and should have mastered the 
elements of engineering. On the side of 
shipowners similar knowledge would un¬ 
doubtedly assist commercial success. From 
the nature of the case shipowners must 
determine the governing conditions of the 
trades in which ships are to be employed, 
and naval architects must discover the best 
i)Ossible solutions of the problems laid before 
them. In the case of war-ships, naval officers 
properly claim the right to sidect the qualities 
of armament, protection, speed, coal endurance, 
drc., which they wish to have embodied in 
designs. It is equally undesirable for the 
naval architect to assume the right of laying 
down the conditions to be fulfilled in new 
designs, as it is for shipowners ^ or naval 
officers to assume the position of amateur 
ship designers. In the last century much was 
done in the way of building experimental 
vessels, for which designs were at least 
nominally originated by amateurs ; and the 
tendency to recur to similar procedure is by no 
means extinct. But if naval officers or ship¬ 
owners can be endowed with an understanding 
of the elementary principles aftecting ship 
construction and propulsion they must be 
better able to appreciate what is or is not 
possible under the conditions of practice ; and 
therefore they will be much less likely to lay 
down conditions which are incompatible with 
one another or impossible of realisation, 
TheSe considerations led me to suggest in 
1873 that the Department of Naval Architecture 
in the Royal Naval College at Greenwich 
should include classes in which officers of the 
higher ranks in the Royal Navy should receive 
elementary instruction of this kind. These 
classes have now been in successful operation 
for more than thirty years, and there is 
ample evidence of their utility. The ex¬ 
perience of large numbers of naval officers of 
various ranks^who^have passed through these 


classes shows that what was hoped fo»*, has 
been realised, and that the Royal Navy has 
benefited greatly from the instruction received. 
Subsequently to the establishment of these 
classes at Greenwich it was decided also to 
give systematic instruction to junior naval 
officers in the principles of shipbuilding and 
engineering, and good results were obtained. 
In the most recent arrangements for the edu¬ 
cation of naval officers at Osborne and Dart¬ 
mouth, fuller expression has been given to the 
same idea, and no one questions the advan¬ 
tages which will be gained ther<^by. T n these 
days it is obviously a necessity that every naval 
officer, charged w'ith the great responsibilities 
attaching to the use and management of war¬ 
ships which are full of complicated machinery, 
should possess a considerable knowledge of 
engineering. The only matter on which differ¬ 
ence of opinion exists is in regard to the further 
training of that class of officers w'ho will even¬ 
tually be placed in responsible charge of the 
propelling and other machinery of w^ar-ships. 
Into that matter 1 do not propose to enter in 
the present Address. All that need be added 
in this connection is that experience in the 
Royal Navy fully justifies the recommendation 
which I have made to the authorities of Uni- 
versifies where higher instruction in naval 
architecture and marine engineering has been 
provided or contemplated, viz. : that it is de¬ 
sirable to establish also classes in wfiich less 
advanced instruction might be given to officers 
of the mercantile marine, or to those w’ho pro¬ 
pose to take an active part in the management 
and ownership of ships. The objection which 
has been raised to such a course on the ground 
that it might lead to that “ little knowledge ” 
which is “ dangerous,”, has been met by long 
experience at the Royal Naval College. 

Although distinct from the special subject 
of this Address, it may be permitted to make 
brief allusion to the effect produced upon the 
advance of modern shipbuilding by even¬ 
ing classes in naval architecture established 
under the auspices of the Science and Art 
Department (now the Board of Education). 
Large numbers of youths and young men of 
the artizan class have there been taught 
the principles of naval architecture. For 
many years these classes have existed in the 
dockyard towns of the south of England, a^d 
in the great centres of shipbuilding. They 
have given useful instruction to draughtsmen 
and men engaged in the practical operations 
of the shipyard, and from amongst these, by 
a process of selection, no small number of men 
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havg been found who were capable of receivings 
higher training, and rising to positions of 
primary importance in th(» private shipbuild¬ 
ing industry. In later years, municipal tech¬ 
nical schools, in our great seaports, have 
given a home to these classes, and at the 
present time they are flourishing more than 
ever. In this department of technical educa¬ 
tion the I hiited Kingdom has a distinct ad¬ 
vantage over any other maritime country, and 
it has had a marked effect upon the more 
general adoption of scientific methods in ship¬ 
building during the last thirty years. To 
those who ha\e watched events closely and 
sympathetic.-Illy, this side of technical educa¬ 
tion has been of the greatest interest. It is 
not, of course, lii?lited to shipbuilding, but in¬ 
cludes many other subjects. Thirty years ago, 
the drawing offices of the private shipyards of 
this ( ountry engaged in the construction of 
c.argo sleamers—which may be called the 
** staple industry” of British shipbuilding - 
were conducted in a manner absolutely diffe¬ 
rent from that which now prevails. It is 
>\ithin the truth to say that, at the present 
time, scientific skill and ingenuity are being 
displciyed in the design of the much despised 
tramp steamer, or pure cargo-carrying vessel, 
no less th.'in in the designs of tfie swiftest and 
largest passenger steamers, and of the most 
powerful war-ships. Signs of increasing re¬ 
cognition of the value of these evening classes 
are to be found in the large number of scholar¬ 
ships, exhibitions, and studentships which 
have been founded in recent years by the 
generosity of public bodies, or private indivi¬ 
duals. The Committee of Lloyd’s Register of 
Shipping, the Institution of Naval Architects, 
the Shipwrights’ Company, and other associa¬ 
tions have aidec^ the movement. Young men 
w'hose first training was received in these 
classes, are now actively eng.aged throughout 
the shipyards of the country, doing good ser¬ 
vice, and assisting to maint.iin our supremacy 
in shipbuilding. In order to maintain that 
universally desired result, the best brains of 
the country must be utilised, and all classes of 
the community must be drawn upon. The 
contemporaneous provision of elementary and 
advanced instruction, and of means by which 
students of naval architecture can pass from 
th^ lowest rung of the ladder to the topmost, 
are outstanding features of the last thirty 
years, and are matters for congratulation. 

From the preceding remaiks it will be under¬ 
stood that the sole provision made for the 
higher education of British naval architects for 


a very long period w^as in schools established 
by the Admiralty; but this reproach was re¬ 
moved about a quarter of a century ago by the 
creation of a Professorship of Naval Architec¬ 
ture in the University of Glasgow, thanks to 
the generosity of Mrs. John Rider. The chair 
was first occupied by Dr. Elgar, and he has 
been succeeded by the late Professor J enkin, 
and by the present occupant. Professor Biles. 
All three are distinguished graduates of Ad¬ 
miralty schools of naval architecture, and have 
a record of practical achievement matching 
their scientific acquirements. The Glasgow 
classes have trained large numbers of men, 
including many foreign students, wdio are now 
occupying good positions in the profession at 
home and abroad. About the same time a 
Professorship of Engineering was established 
in connection with the University of Durham 
at the College of Science (now the Armstrong 
College), Newcastle-on-Tyno, and instruction 
in naval architectun' are included in the curri¬ 
culum of studies in this department. It was 
alw^ays desired to have an independent profes¬ 
sorship of naval architecture in this great 
centre of shipbuilding, and by persistent effort 
this desire was fulfilled about a year ago. In 
this instance also the professor was chosen 
from the ranks of men trained by the Admiralty, 
Prof(*ssor Welch having been a student at the 
Royal Naval College, and having served for 
years in *thc Constructive Department. The 
country now possesses three schools of naval 
architecture, two of which are independent of 
the Admiralty, and sustained by the private 
shipbuilding industry. Tt has been long my 
hope that a third school may find a home in 
the University of Liverpool. The matter is 
under consideration, and I trust it will be 
brought to a successful issue before long. 

It has b(»en suggested that the multiplica¬ 
tion of schools of naval architecture in Great 
Britain may be overdone ; but when compared 
with the provision now made for the education 
of naval .architects in (rermany, France, and 
the United States, and taking into account the 
overwhelming preponderance of British ship¬ 
owning and shipbuilding there need be no fear 
that four schools of naval architecture, each 
with a considerable number of students, would 
constitute an excessive provision for this 
country. In the Technical High School of 
Chariottenburg near Berlin there were not 
long ago about 400 students of^naval archi¬ 
tecture and marine engineering, all of w^hom 
had received adequate preparatory training 
before entering the High School and specialis- 



Noz'embcr 20 , 1908 . JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


19 


in these studies. Even at the present time 
the total number of equally qualified students 
of naval architecture and marine engineering^ 
attending the classes in liritish schools is only 
about 170, or less than one half the number 
of men studying at Charlottenburg. In 
the United States excellent schools of naval 
architecture exist at the Massachusetts Insti¬ 
tute of Technology and as departments in 
several universities. These are well equipped 
and attended by considerable numbers of 
students. When it is borne in mind that the 
aggregate tonnage of steamships belonging 
to the British Empire is 17,000,000 tons 
as against .^,705,000 tons owned by Germany 
and 1,542,000 (exclusive of the shipping on 
the great lakes) owned by the United States ; 
and that in 1907 the gross tonnage of ships 
launched in the United Kingdom aggregated 
1,608,000 tons, as ag'ainst 291,000 tons for 
Germany and 486,300 tons for the United 
States, it will hardly be maintained that the 
provision made or contemplated for the higher 
education of British naval architects is likely 
to prove excessive. 

Possibly it may be thought that the German 
provision for such education is extravagantly 
large, and that the number of highly-trained 
men who annually pass out from the High 
School at Charlottenburg is in (’xct'ss of the 
real requirements of the shipbuilding industry 
of that country. This is not the opinion 
entertained in Germany itself; tor another 
school of naval architecture has been created 
at Dant/ic recently. The view taken in 
Germany seems to be this :—In order to 
secure the best talent in sufficient quantity 
for the efficient conduct and development of 
shipbuilding it is desirable to train a large 
number of men, and to select the most capable 
of them for leading positions, leaving the less 
successful students to find their way either 
into subordinate positions or into other depart¬ 
ments of industry for which their training may 
fit them. One obvious result of training large 
numbers of men is that in all grades of the 
supervising staff in German shipyards well- 
educated men can be found, and no one can 
doubt that this confers substantial advantages. 
On the whole it may be concluded that what 
has been done up to date in this country, and 
all that is contemplated in the immediate 
future for the higher education of naval 
architects , and marine engineers is more 
than justified by experience. In educational 
matters a generous view is always to be 
commended, and the law of the “ survival of 


the fittest should have free play. Tha^ law, 
as will be seen from what has been said, has 
been applied by the Admiralty for more than 
sixty years in the training of their naval 
architects, and has yielded good results. It 
is in force too in all the great shipbuilding 
and marine engineering establishments of the 
country, although not specifically laid down. 
Under the stress of ever increasing competi¬ 
tion Its application is essential to the future 
industrial standing of our country and of the 
British Empire. 

The last half century has w'itnesscd un¬ 
precedented progress in British shipping and 
shipbuilding. It is apt to be forgotten that 
when the Civil War broke out the tonnage of 
American shipping was fapidly overtaking 
that of this country and threatened to surpass 
it before long. It is true, no doubt, that the 
lead which we took in the use of iron instead 
of wood as the chief material of construction 
and in the development of steam navigation, 
helped forward the remarkable progress that 
has been made. It is equally true that great 
assistance to progress has been g^iven by the 
application of scientific methods to ship 
construction and propulsion. It w^ould be 
ridiculous to supposi' that the contemporaneous 
development *of technical and scientific train¬ 
ing among^st naval architects and marine 
engineers had only been a coincidence and 
had not played a great part. Naval architects 
are always glad to acknowledge their great 
indebtedness to men who w^ere not, strictly 
speaking, members of their profession—men 
like Isambard Brunei, Sir William Fairbairn, 
William Froude, Rankine. Nor do the naval 
architects trained under the Admiralty fail 
to recognise the valuable contributions to 
progress made by professional colleagues 
wffiose whole careers have been run in private 
establishments. Many circumstances, as well 
as many persons, have assisted in bringing 
British shipping and shipbuilding into its 
present unrivalled condition, but the underly¬ 
ing and predominant cause must be found in 
the general recognition of the necessity for 
scientific, as well as practical training, on the 
part of those engaged in the design and con¬ 
struction of ships and their machinery. 

Ship-designing can never be dealt with on 
purely scientific methods. Exact estimates 
cannot be made of the most trying conditions 
to which ships at sea may be subjected. 
Accumulated experience, based on careful 
observation and experiment, must always be 
the foundation of successful work. Direct 
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experiimcnts on models of ships and propellers 
arc of incalculable value. But the arrang-e- 
ment and conduct of these experiments, the 
carrying out of observations on the behaviour 
of ships, the grouping and analysis of results, 
and the deduction therefrom of facts and 
principles for future guidance, all demand 
scientific knowledge and scientific procedure. 
Of course, this is not peculiar to shipbuilding, 
and T have no desire to magnify the import¬ 
ance of that branch of engineering to w^hich 
my life has been devoted. It is equally true of 
engineering as a whole, and of the applica¬ 
tions of science to industrial processes gene¬ 
rally. My cliOef object in describing to-night 
what has been done in the technical education 
of naval architeefs, has been to present an 
object lesson to those interested in technical 
education as a whole. My hope is that the 
experience which has been described, and 
which probably covers a longer period than 
any othiT system of higher technical education 
that exists in this country, may prove of some 
service in assisting the solution of present-day 
problems. 

After delivering the Address, th(* Chairman 
presentt'd the Society’s medali^ which wen' 
awarded for papers read during* last Session. 

At the Ordinary Meetings : — 

To Sir Edward W. Brahrook, C.B., for his 
paper on “ Old Age Pensions.” 

To MoNsiEi R Lucjkn IIuhkrt, DC*putc des 
Ardennes, for his paper on “ The Role of France in 
West Africa.” 

To Mr. C. E. Kknjjeik Mkks, D.Sc., P'.C.S., 
for his paper on “ Screen-Plate Colour f’holography.” 
To Mr. RoI)KRt Buchanan, for his paper on 
The Application d; Science to Foundry Work.” 

To Mr. William Martin, M.A., for his 

paper on “ The Law of Treasure Tiove.” 

To Prof. H. S Helk-Shaw, LL.D., F.R.S., 
and Mr. Douglas Mackenzie, for their paper on 
“ The Pioblemof Road Construction with a view to 
Present and Future Requirements.” 

To Mr. Ernest R. Maithews, F.R.S.E., 
Assoc.M.lnst C.K., for his paper on “The Use ol 
Reinforced Concrete in PZngineering and Architec¬ 
tural Construction in America.” 

To Mr. Lovell N. Reddie, for his paper on 
‘‘The Gramophone and the Mechanical Recording 
andFReproduction of Musical Sounds.” 

Jn the Indian Section :— 

To Mr. Henry Staveley Lawrence, I.C.S., 
for his paper on “ Indian Agriculture.” 


To Sir David W. K. Barr, K.C.S.I., for his 
paper on “Progress in the Native Slates of India 
during the past P'orty Years.” 

To Sir James John Digges La Touche, 
K.C.S.I., foi his paper on “ The United Provinces 
of Agra and Oudh.” 

In the Colonial Section .— 

To Mr. A. Berriedalf. Keith, M.A., B.C.L., 
for his paper on “.The Development of Colonial 
Self-Government in the 19th Century.” 

To Sir Hanbury Brown, K.C.M.G., for his 
paper on “ Irrigation in Egypt under British 
Direction.” 

To the Hon. C. H. Rason, for his paper on “ The 
Mineral Resources of Western Australia.* 

To Mr. Richard Jehh, for his papei on “The 
Imperial Problem of Asiatic Immigration.” 

In the Applied Art Section :— 

To Mr. Leavis Foreman Day, E.S.A., for his 
paper on “ How to Make the Most of a Museum.” 

To Mrs. Hadaway, for her paper on “ Develop¬ 
ments in the Art of Jewellery.** 

To Miss IsEMONGER, foi her paper on “ 1 -ace as a 
Modern Industry.” 


Sir Steuart Colvin Bayi.ry, K.C.S.I., C.I.K., 
in proposing a cordial vote of thanks to Sir William 
White for his inteiesting and instructive Address, 
said that if the Chairman had shown at one time the 
singular incapacity of the British jmblic for making 
use of the scientilic intelligence they had at hand, he 
had also shown how easily and rapidly a portion of 
them were capable of retrieving their blundeis. He 
had given in his Address many instructive hints about 
technical education, and had taught them a great deal 
on the question of the teaching of applied science. 
At the beginning of his address he depreciated his 
own position as Chairman in comparison with his 
predecessors, but on behalf of the Society, he (Sir 
Steuait) wished to say that the honour w^as with the 
Society in receiving the services of a man of such 
distinction ; and if tlieir gratitude had not been for 
favours received, there would still be that shadow of it 
which depended on favours to come. He w^as sure 
the Society would profit and progress under Sir 
William’s auspices, and he wished him a happy and 
successful reign. 

Sir Philip Magnus, M.P., in seconding the 
motion, remarked that Sir William had given in his 
address a gieat deal of information in respect to a 
branch of technical education with which many 
present were not well acquainted; but, neverthe¬ 
less, a branch of the utmost importance to this* 
country, seeing the extent to which its security 
depended, not only upon the number of its ships 
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but also upon their perfection of construction. He 
had shown how the evolution of the war-ship had 
been almost exclusively brought about by the 
students of the School of Naval Architecture and 
the Royal Naval College, where he had ])erformed 
very important duties; and the expeiience he thus 
obtained had enabled him to give most valuable 
advice to other persons and societies actively 
engaged in the consideration of important educa¬ 
tional problems. Sir William had incidentally 
referred to some of those problems in connec¬ 
tion with technical education which were still un¬ 
solved problems having a very distinct relation to 
other branches of manufacturing industry than 
those to which he had devoted so large a portion 
of his life. Among those problems he had le- 
ferred to the great importance of combining 
theoretical education with practical training, and he 
had shown how that might be done in the case of 
students, the excellent example having been given of 
what was being done in Germany; while, at the 
same time, he had dwelt upon the extreme import¬ 
ance of care being taken that the professors and 
teachers, m the technical institutions, should never 
lose touch with practice, but should always be in the 
front of the industry, in the technology of which they 
were giving instruction. He (Sir Philip) had the 
very great advantage of serving, with the Chairman, 
on the Departmental Committee which w’as ap¬ 
pointed to considei in what way the Royal College of 
Science, and other institutions, could be biought to¬ 
gether in a gieat School of Science and Technology, 
and it WSLS unnecessary for him to mention the valu¬ 
able services Sir William rendeied upon that Com¬ 
mittee. That valuable sei vice still continued, to the 
great advantage of the School and the country, for 
Sir William had been made one of the governing 
body of the Institution. 

The resolution of thanks was caiiied by acclama¬ 
tion. 

The Chairman, after thanking the mover and 
seconder for the kind words they had used, and 
the audience for the hearty manner in which the 
proposition was received, said he had a very strong 
feeling with regard to national education on its 
technical and industrial side. He did not agree with 
the depreciatory terms in which British technical 
education was so often described as compared with 
foreign systems, and he had a strong conviction that 
it was not as bad as it was painted. As this nation 
had in industry, commerce, shipping and navigation, 
taught the world so much, he thought it should not 
be ashamed to learn something in its turn; and 
wherever there might be any useful lesson to be 
learn'ed abrOad, where those who had been pupils 
of the British people bad improved upon British 
methods, naval constmetors would be foolish if 
they did not ^ofit J>y their experience and ability. 


TELPHERAGE ; SOME MODERlf 
ROPEWAYS. 

The word used in the heading of this article, has 
not become so familiar to the general public a-s its 
original introducers anticipated, and it is, theiefore, 
as well to repeat the definition of the word, given by 
Professor Fleeming Jenkin, in 1884. In an able 
paper, before the meeting of the Society of Arts, for 
May 14th of that year, the professor, while explaining 
the reasons which led him to intioduce a new word, 
concisely defined the meaning, as “ all modes of 
transport effected automatically \\ith the aid of 
electricity.*’ In those days, it Mas.held to include 
electric railway lines, as they were called ; but modern 
usage has assigned to it a more Jimiftd proMiice, as 
being cimcerned, particularly with o\erhead lojie con¬ 
veyors and single line small-carflage aerial railways, 
without admitting passenger lines (which aie not 
numerous, the Ebcrfeld-Barmen line being the only' 
one which occurs to the mind) at ab. This probably 
arises out of the conversion of existing institutions— 
such as the tramway and railway—to electrical woik- 
ing, with the consequent inheiitance of a large pro¬ 
portion of the old term-. 

In attempting, however, to define the limits of this 
pro^incc of engineering, we are at once confronted 
with an apparent breakdown of the original definition. 
Professor Jenkin’s original idea was appaiently 
to drne the wheel running on the wne on rails, in 
the same manner as a locomotive piopeK itself by 
turning its drixing Avheels. This system, though 
satisfactory enough on a line running at appioxi- 
mately the same level, would not work M'hen the 
gradient were heavy. As aerial laihvays are so 
eminently suited to mountainous countric'', where 
frequent and heavy giadients are invohed, develop¬ 
ment of this system has been in the direction of run¬ 
ways, or shop and yard conveyor*-, which piaclically 
belong to the order electric crane. 

The intention in the originator’s mind was, appa¬ 
rently, a method of conveying goods o\ei consider¬ 
able distances by means of a suspended cairiage or 
convey or, not necessarily having a man in itto control 
the speed. In one of the latest scientific discussions 
on the subject, on the occasion of a paper on “Rope¬ 
ways,” before the Institution of Civil Engineers read 
by Mr. John Macdonald in April, 1904, Mr. A. S. 
Clift gave the definition as follows:—“A telpher 
line was a cableway with the auxiliary hauling cable 
omitted.” In this case the teim would be allowed 
to include ropeways in which the moti\e po\ver is 
furnished by electricity, as well as the cairiage moved 
by electricity along a rope or rail from which it is 
susjiended. 

The system which appears most nearly to cDigpide 
with the original idea (and with the experimental line 
erected at Glynde in Sussex, by Professor Jenkin and 
that on Mr. Pryor’s estate, described by Professor 
Jenkin in his introductory paper of 1884), is that in 
which a carriage runs upon a stiff overhead rail, and 
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is pfbpelled by the turninj^ of the wheel from which it 
is suspended, ('uirent for the motoi is taken by 
means of a trolly arm fiom an auxiliary wire. Pro- 
fessoi Jcnkin estimated that the cost of transport on 
a five-mile line of this kind, having on it 25 carrieis, 
for a speed of four miles an hour, would be *604 of a 
penny per ton per mile; cvvt. was to be loaded 
on each carriei. The original cost of the installation 
was taken at /‘8,ooo, and, allowing for interest, de¬ 
preciation, generating, and all other expenses con¬ 
nected with the work, he estimated the total cost per 
ton mile at 2 0od. It will be interesting to see how- 
far this IS borne out by the woikingof existing ex¬ 
amples, allowing for the facts that, at the time Pro¬ 
fessor Jen kin jvas speaking, coal was lower in price, 
and clectiical machinery dearer and less efficient. 

A good examplc^of a true lelphei line is that at 
the Bevan woiks of the Associated Portland Cement 
^Company. Neaily all the machineiy of this works is 
driven electiically, and it, tfieielore, was natural, 
when a ctrnveying line had to be jdanned, to select 
a system in which this was the motive powder. The 
line had to ])ass over a mill and some warehouses, 
and to lisc feet fiom the water-level up to hoppers. 
It is ie<juiic<l lor conveying coal from barges to these 
receplardes. 

Tlie design and erection of the line w-as the w-ork 
of Messis. Siemens Bios., on whose works at Wool¬ 
wich a similai line is in opeiation. The rail is sup¬ 
ported by an I beam measuring 15 inches by 5 inches, 
and this beam is supported by side-bnekets from cross¬ 
beams, which have perpendicular girders at either 
end. The total distance tiavelled is 100 y ards. The 
line uses from (he w-ater front by a gradient of 1 in 
55, and, on reaching the lequired height continues 
level Xlie leljdu't is a steel-framed tuick wnth two 
w'heels, each driven by :i separate motor, from which 
hang*? the cage having m it a hoisting dium, motor, 
and complete conliolling gear, also space for the men 
diu’cting the operations of the teljiher. Fiom the 
cage hang^ a giab, whose capacity is one ton of coal. 
The limning speed of the telpher is a maximum of 
750 leet pel miniKc (K[ miles per hour) with .m 
aveiage of boo feet jier minute (nearly 7 miles pcM 
horn). The hoist is at the rale of 60 feet pci 
minute. The weight of the w-hoh apparatus with 
load, is 7 toils. 'J'hc telpher takes power fioni an 
auxiliaiy wne by means of a tiolley arm. It is 
counterbalanced by a weighted lopc which it jiicks 
up; this contrivance would not so easily be effected 
in a line of considc-rable distance. 'J'he power con¬ 
sumed is given as j unit pei ton of coal delivered. 
The capacity is 400 tons per day. It is difficult to 
compaie this short distance with the figuics before 
given, and the gradient and lifting gear further com- 
pliS.ite matters. How^ever, it will be noticed that 
with electricity at id. per unit the cost per mile is 
largely in excess of that given above. 

Probably the best known example of a telpher in 
this' country is that at the Victoria .Station, Man¬ 
chester. This is suspended from two rails hanging 


from the roof of the station, each of an inch thick 
by 4J inches deep. It is in the form of a carriage 
having a lifting gear from which is suspended a basket 
whose maximum load is 30 cwt. Its limit of travel is 
300 yards. It runs about 100 miles per week, and 
the cost is given as is. 6d. per day for electricity. 
This would work out as nearly as possible at a penny 
per ton mile for electricity. It will be noticed that the 
cost of current even for the most modern line exceeds 
that of the original estimate. It is probably con¬ 
siderations of this kind, as well as of construction, 
which account for the rarity of a true telpherage 
system. In mountainous and difficult districts, the 
cost of making accessible the places for the supports 
can be very little less than that of an ordinary light 
railway, and the comparison in the quantity of material 
which can be cairied is all in favour of the latter. 
There is also the difficulty of the gradient to be sur¬ 
mounted. 

A line veiy closely allied to a telphei, and consti¬ 
tuting, more accurately speaking, a gigantic crane, is 
used in Palmer’s shipbuilding yard at Jarrow-on 
Tyne. Here there are three lines of cables attached 
at either end to carriages working on horizontal cross- 
giiders, These ciuss-girdeis (100 feet long) aie 
supported at either en 1 by a column, each 125 feet 
high. The end cross-gnders and their supports 
incline outwards, .and are hinged at the base thus 
keeping the cables taut. In addition to the working 
cables, two othci cables connect the cross-girders 
together to piovide against .icci<lent. The cableway 
has a clear span of 505 feet by 100 feet wide. The 
operator tiavds in the cage of the load carriage and 
thence controls all the motions of the appaiatus. The 
travel is up to ()0O feet per minute, the hoist 150 feet 
pel minute. This is evidently an enormous crane 
undei which an entire ship may he built. 

In the construction of bridges, cableways are often 
employed. Foi the high-level bridge at Newcastle-on- 
Tyne, a main rope was suspended over 1,520 feet span, 
and a carriage hauled backwards and forwards by an 
auxihaiy rope, worked by an electric motor of 100 
B.H.P., thus constituting a cableway, as distinct from 
a ropeway, where the suspending rope itself moves. 
The load which could be handled was 10 tons, and 
the speed of travel 300 feet per minute; hoist, 75 feet 
per minute. The main rope was qi in. in diameter, 
and the stress upon it when loaded amounted to 
90 tons. 

A similar a])paratus on the Brother’s system was 
used to construct the railway bridge ovei the Zambesi, 
near Victoria Falls. "Jlie span here was considerably 
less, being 870 feet. The load was 10 tons, hoist 
20 feet per minute, and travel 300 feet per minute. 
One tower from which the cable hung was pivoted, 
and inclined outwaids, in the same way as in the 
Jarrow installation. Cuirent was coiv'^eyed to the 
cage along an auxiliary copper wire. 

The ordinary type of slow-moving rope conveyor 
operating over a short distance possesses few features 
of interest; it usually consists oPan efldless wire rope 
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running on pulleys and diiven by a steam engine, on 
the bame principle as the cable tram. A recent 
example, that installed at Barnsley Main Colliery, 
passes over the public road, which here passes ovei 
the Midland Railway. The ropeway is here provided 
with a screen to protect the road from falling material, 
the screen being of the nature of a light bridge of 
80 ft. span. The object of the line is to convey coal, 
at thp rate of 50 tons an hour, from the colliery 
w’ashery to a bunker near one of the coke ovens, over 
seveial obstacles, such as a boiler-house, and the 
bridge befoie-mentioned. The total length is about 
420 ieet. 

In countries where means of communication are 
plentiful, however, the need for the rope-way is 
limited. It is in mountainous districts where railways 
aie lare that this contrivance becomes most useful. A 
very good example of such a rojieway is to be found 
in India, at Koiagudi, in North Tiavancore. The 
problem in this case was to convey goods from a 
ri\er in the valley to an estate in an elevated position 
{3.032 feet above the river) and vice virsa. The 
expense of cariiage was considerable, and the loads 
necessarily limited. The engineers (Messis. R. F. 
Thorp and W. Kent) therefoie decided to construct 
a ropeway on the endless lope system, having elec¬ 
tricity as a motive powder, 'fhe ropeway is divided 
into two sections, each complete in itself, thus 
obviating the great weight of a single rope. The 
powei station is about \ mile U]) fiom the foot 
of the ascent. The motors aic two in numbei , 
the ropeway requires 12J hoise-powei when light, 
and 27 hoi se-power when conveying 15 tons each 
way. Jriectiical curient for driving the motois is 
transmitted on 27/13 cables, each a mile in length. 
It is derived from a power-house which takes its 
power from a waterfall by means of two Felton 
wheels, each 2 feet 6 inches in diameter, woik- 
ing at 800 revolutions per minute. The eflective 
head is 720 feet, and a sujiply of 80 cubic feet 0( 
w^ater pei minute will develop, wdth both wheels 
working, 80 horse-pow'er. The pressure pipe is 
8 inches in diameter, and its length 1,500 feet. 
The wdieels drive tw^o dynamos, which give qo am¬ 
peres each at 500 volts, when run at 1,100 revolutions 
per minute. It will be seen that the dynamos are 
capable of developing nearly 53-6 horse-power, which, 
allowing for a loss of 10 per cent, in the transmission 
line, would give about 48 at the motors. The sus¬ 
pending cable is about 2;* inches in circumference, 
and has a breaking strength of 25 tons. The maxi¬ 
mum load per carriage is 3 cwts. Loads 20 feet 
long can be carried on two carriers. There are nine 
standards to the upper section, and fifteen to the 
lower. 

The first cost of this line was ^^’8,300. Annual 
maintenance and working expenses are;^i,874 los. 

Conveying loads from a low position to one at a 
considerable elevation above it may be said to have 
been the problem which caused cable-ways to have 
been invent^, ffhey have been in use for many 


years in the Welsh slate quarries for this purp|)se, 
and thence have been applied to shallow mining and 
industrial short transit lines practically all over 
the world. Probably their most orthodox appli¬ 
cation is for bridge, dam, and leservoir constiuction. 
A modified form is used in America for hauling logs 
to the saw-mill. One end of the cable is attached to 
an unfelled tree, and the felled timber drawn to the 
mill by means of a carriage slung on this cable. 
Another use of the cable-way, is that intioduced by 
the Tempeiley Conveyor (Company, for coaling ships 
at sea. The cable in this case is kept uniformly taut 
by a compensating engine which automatically pays 
out and hauls in the cable as lequned by the shifting 
of the ships. The coal is conveyed in bags, and two 
hauling ropes are used, one to tians^it, and one to 
return. The claim for this system of 100 tons an hour 
conveyed seem modest when baftleships of carrying 
capacity' of 6,000 tons have to be considered. The 
possilde ajiplications of the cable-vv'ay as a slow speecf 
conveyor aie extremely nnmeiou'- A.t Vouvery, in 
Switzerland, one was used in the construction of an 
hydiaulic pipe-line. 

One of the most impuitant of modern cable-ways, 
is that which connects the Anmct': mine with the 
Friede furnace of Kneiitlingen, Loiraine. This 
cable-way consists of a double steel rope cable sup¬ 
ported on steel towers, over which runs the tractive 
rope, and on which travel skips or buckets filled with 
ore, at a rate oj|2’5 meties per second (a mile m 10^, 
minutes). At the loading and unloading ends are 
tramways on wdiich trucks aie tun under the skips. 
The quantity transjiorted reaches the enormous total 
of 5,500,000 ton kilometres pel annum. The distance 
ovei which the oie is conveyed by cable-way is 10*75 
kilomcties, so that wc have loughly some 1,500 tons 
conveyed per w’oiking day. This quantity is e.K* 
ceeded at Koinbach, where it is reckoned 2,000 tons 
pei 10 houi day are cairied, but the distance of this 
latter cable-way is only two kilometies. 

At Kneutlingen the supporting steel towers 
are in most cases 100 metres apart (325 feet) 
but spans vaiy up to as nipch as 300 metres 
(975 feet). The line needs very little pow'ei, 
theie being a total fall of 145 metres, and the loaded 
side can therefoie assist materially in pulling the 
returning skejis. The motive power is supplied bv 
elcciio-inolors, worked fiom the generating station of 
the ironworks. 

While on this subject, it is not amiss to notice that 
very fascinating scheme which embodies the under¬ 
lying idea o( the original telpherage, viz., the Taeggi 
Electric Post. Signor Piscicelli Taeggi was the 
inventor of a system in which two rails were to be 
attached on a bracket carried by a pole similar to a 
tclegiaphic-pole. On these ran a carriage, taking 
current from a wdre above the tails, and leturning it * 
through a wire below them. This system was con- 
sidcre<l by the Italian ])ustal authorities, but we do 
not know of any instance wheie it is in practical use. 
Current was to be supplied at high tension, and trans- 
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forfSied down to 250 volts for running use. It was 
expected to realise speeds as high us 400 kilometres 
(240 miles) per hour by this device. Considering it 
is an extension of the c.i'^h.rail way system, there 
seems no obvious im[)ossibility in it. 


INJURIES TO SUBMARINE CABLES. 

The Inter-Departmental Committee on Injuries to 
Submarine Cables (Chairman, Sir J. C. Lamb, C.B., 
C.M.G., foimeily Second Secretary to the Post 
Office) have issued their lepoit to the Postmaster- 
General. 

The terms of leference of the Committee were as 
follows —“To inquiie Nshether injury is caused to 
submarine cables K/ the operations of trawlers, and, 
if so, to consider and leport what steps it is desirable 
« and practicable to take to pievenl such injury.” 

The Committee have examined 25 witnesses, rejire- 
senting the piiiicipal telegraph companies and the 
trawling industry of Gieat Britain and Iieland. The 
lepiesentatives of both sides were present together, 
and had the oppoi trinity of clearing up doubtful 
points in each othei’s e\idence. The report is 
summati‘«ed as follows *— 

SlfMMARY. 

(A) The Committee are of opinion that injuiy is 
sometimes caused to submarine cables by otter boards 
of certain types and boards out of repair, and by 
beam trawls with defective trawl-heads. 

(H) They think that there would be little risk of 
injury from trawls of either kind if they were always 
suitably constructed and in good condition. 

(c) They find that the owners of trawling vessels 
are generally willing, and indeed anxious, to modify 
their trawling gear with the view of minimising the 
risk. 

(D) They are not prepaied to recommend the pio- 
scri{)lion of any aiea beyond teiritorial limits. 

(k) They recommend that all cable companies 
should (as certain companies and the Post Office have 
already done) establish friendly relations with the 
fishermen who fre<juent the wateis in which theii 
cables aie laid ; while the fishermen on their pait 
should try to clear their trawls w'hen they foul a 
cable, and should report the position of any contact 
with a cable. 

(f) They lecommend that a system of Government 
inspection of the gear of trawleis be at once insti¬ 
tuted. 

(G) They recommend that steps be taken through 
the diplomatic channels to invite neighbouring foreign 
States to adopt a similar system of inspection. 

(*&) They think that eventually an international 
conference may be necessary to settle the terms of a 
convention on the subject. 

(i) They recommend that the cable companies 
should consider the question of substituting heavier 
types of cable in the areas affected. 


ARTS AND CRAFTS. 

A New Morris Tapestry .—Since the collapse of 
the Windsor Tapestry Works, tapestiy making 
on anything like a large scale in this country 
has been practically confined to the workshops 
of Messrs. Morris and Co. Their woik, there¬ 
fore, has a very special Interest, and, since their 
tapestries have of recent years been so exclusively 
from designs by Sir Edward Burne-Jones, it is 
somewhat of a shock to come across one not only 
designed by some one else, but also, compai atively 
speaking, pictorial in character. In the eaily days of 
the manufacture, pieces were made after designs by 
Walter Crane and Philip Webb, but that is such 
ancient history that most people have forgotten it by 
this time. Obviously Messrs. Morris and Co. could 
not go on reproducing old designs indefinitely, and, 
once they had come to an end of their Burne- Tones 
drawings, they were obliged to look loiind for 
something which, while fresh and in a sense new, 
did not depart too widely from the lines which they 
had laid down for themselves. Of course, work like 
the modern Gobelins would have been quite outside 
their range. Ihey have always worked on lines 
decorative rathei than pictoiial, and that fioin con¬ 
viction quite as much as, or more than, from necessity. 
They were bound to their own traditions without being 
tied to slavish copying of what they had done before. 

A design, then, by Mi. Ileywood Sumnei, cairied 
out in Morris tapestry, is somewhat of an e\ent. It 
maiks the beginning of a new departure, and one of 
which all those concerned in the day-to-day history 
of arts and crafts in this country must take notice. It 
is interesting to see how Messrs. ^Morris and Co. have 
begun to solve the difficult problem oi finding designs 
to follow without imitating those of Sii Edward 
Burne-Jones, and encouraging to note that they have 
made so satisfactory a start. That the change should 
involve some difference in tiealment and point of 
view is only what was naturally to have been expected. 
Probably no two artists have ever had, or ever will , 
have, quite the same point of view; so much the better 
for those who look at their work 

Mr Sumnei’s standpoint is, of course, always 
decorative, and it is a little odd that this design 
should be rather more pictorial in feeling than a good 
deal of his work. The treatment of the subject in 
this case is by no means flat, or so flat as one would 
have expected the artist to make it. The tapestry is 
called “ The Chace,” and it is certainly well named, 
for not only does the central subject represent a 
hunting scene, but the border is made up of panels, 
each of which helps to carry on the main idea. We 
have, all round the edge, pictures of animals chasing 
other beasts or birds smaller than themselves. The 
fox, for instance (a very wonderfully modelled fox, by 
the way), chases the pheasant, the dog pursues either 
the cat, who in her turn is after the woodpecker, or a 
squirrel who is turning his kind attentions to a j ay, and 
so on. All round the frame the instincts of the chase 
in the different kindsof animals is shoin^i and made use 
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of. The hunting scene itself is somewhat odd in its 
construction, as, though it contains two huntsmen, 
or a huntsman and his attendant, they are relegated 
to the side of the picture, and the main interest seems 
to centre in the two enoimous beech trees, in all the 
glory of a conventionally red autumn foliage, which 
stand in the middle of the composition. The colour 
scheme is decidedly interesting and aflords a good 
deal of scoj)e. Not only is theie great variety in the 
tone of the tree trunks in the foreground, but the 
distant landscape and the purple heather in the 
middle distance afford more oppoitunilies of delicate 
and rich colouring which have certainly not been 
missed. The feeling of life and go expressed in the 
human figures is earned through the lest of the 
picture by a pack of hounds all quivering with vitality 
and eager for the chase, who aie scattered over the 
foieground. It is as unusual as it is interesting to 
find a piece of tapestry so pictorially decorative in 
feeling. This is first and foiemost a picture—a 
pictuie with lights and shades and vaiying distances 
—but it is for all that a truly decorati\e piece of work. 
If there seems no special reason why it should have 
been produced in tapestry rather than some other 
medium, one certainly does not feel that it in any 
way suffers from the material in which it has been 
executed. It is rather wonderful, by the way, how 
well workmen used to rendering such a very different 
type of work have succeeded in tianslating this more 
broken and much less flat kind of design into 
tapestry. 

If the ideal tapestry must be, as some people 
believe, of necessity all in one plane, with no per¬ 
spective save the simplest, and with little or no 
attempt at modelling, this new piece cannot be said 
to be quite perfectly adapted to its puipose; but 
that is a standard which would by no means be 
universally admitted, and, whichever view we may 
happen to hold, we are bound to <'onfess that in 
“ The Chace ” we have a piece of tapestry which is 
very pleasant to look upon. 

The name of the firm of Morris and Co. is sufficient 
guarantee that the tapestries produced by them will 
not be mere pictures translated into wool—without 
any particular decorative feeling ; that they should be a 
little more or a little less on the pictorial side will appear 
good or ill according to the personal bias of the critic. 
At any rate, the fact that a new tapestry is in con¬ 
templation, if not actually in the loom, after a design 
by Mr. Byam Shaw, is sufficient indication of the 
decorative lines on which they mean to follow up 
their new departure. The work of both Mr. Hey wood 
Sumner and Mr. Byam Shaw is, of course, pre¬ 
eminently decorative, but it is very different in style 
and character, and it will be very interesting to see 
which lends itself most readily and easily to tapestry 
design. Probably the results will be so different that 
it will be difficillt, if not impossible, really to compare 
them. 

The Student ami his Public.--TYnt various art and 
technical schools«all ower the country are day by day 


turning out students who aie at least by w'ay ofbebig 
pioficicnt in one or more of the artistic crafts. It is 
often difficult Ic) see what is to become of these 
students. They arc not as a lule trained as the ordi¬ 
nary woikrnan, nor would they always take a work¬ 
man’s place if it weie offered to them. They pride 
themselves on being craftsmen and craftswomen, and 
look down with easily-understood pride upon pro¬ 
ducers of “ trady ” woik. It seems sometimes as 
though they had, and could have, very little influ¬ 
ence upon the trade of the country. Theii wares 
are not sold in the ordinary shops. As a rule they 
dispose of them themselv'es through private recom¬ 
mendation or take orders for them at various little 
exhibitions got up on the lines of glorified bazaars 
— often at prices which are at least suggestive of 
sweating. There is, in short, a gr^at deal of energy 
wasted because the craftsmen and the public do not 
get into touch with each other—and the societies 
formed to help matters have not been strikingly 
successful. There remains another solution of the 
difficulty,—for the schools to get into direct contact 
with the puichasing jiublic. This has been done by 
some schools in a modest way, and with quite a fair 
measure of success—it has been attempted by others 
on lines which have only brought discredit on the 
work of the school. 

7 'he Sir John Casi^ Ai h ami Crafts Society ,— 
The idea of bringing the woik o competent students 
who have finishecKtheir training before the public by 
means of small exhibitions held outside the school, is 
the way that has commended itself to some of those 
in authonty at the Sir John Cass Institute The 
Arts and Crafts Society, calling itself after the name 
of that institution, and made up of ex-students and 
teachers, has for the last three years held an annual 
exhibition of members’ work. The fact that the first 
show' was held at a private house, and the second at 
a gallery at Notting-hilhgate, whilst the third is in 
Bond-street, is indicative of some measuie of success 
on their part. The exhibits this year, apart from 
some excellent little w'atei-coloui sketches by Mr, 
G. E. Krugei, and some very rucle potteiy by Mr. 
AVells, consist entirely of metal work , and it is 
seldom that one sees so much good w'ork at one time. 
;Mr. Sfabler’s work is too well known to need praise ; 
it is only necessary to say that what he .shows at 
Walker’s gallery is up to his usual level. Mrs. Hart 
Partridge’s miniatures in translucent enamel are, both 
in taste and execution, far above the average ; whilst 
the jewellery, which forms the bulk of the exhibition, is 
almost always satisfactory. The work of Aliss Violet 
Ramsay and Miss C. M. Kirkman may be mentioned 
as particularly good, but the exhibits as a whole are 
a great deal better than the ordinary lun of such 
things, and show a restraint, a taste, a sense of desi^ 
and of colour which it is very refreshing to see. 
When such good jewellery as this is to be had at the 
very reasonable prices asked by the exhibitors, there 
seems no excuse for wearing, or at any rate buying, 
what is bad. 
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GENERAL NOTES. 


British Trade avith Bolivia.— Reporting on 
the trade of Bolivia, the Hon. Henry Dundas, His 
Majesty’s Consul at La Pa/, says (Annual Series, 
No 4T2><) there are many lines which offer a very 
profitable field for the enterprise of Briti.sh manufac¬ 
turers in ai tides not known in Bolivia, anfl in woiks 
and constructions foi develojiing industries which would 
create a laige demand for certain manufactured arti¬ 
cles. But in these matters the native mind requiies 
to be enlightened ; some lecbnical guidance is neces¬ 
sary, with some knowledge of mechanics, hydiaulics, 
and enginecithg, to show what can be done with con- 
tri\.mces which in other countiies help to increase the 
value and output ?)f natuial resouices. As instances 
of what foreign enterprise is doing in this respect, the 
Consul mentions the case of a German firm of elec¬ 
trical engmeein, who, with an outlav of about 
jf30,C)OC), aie diawing 550 horse-powei of electric 
energy foi industiial jiuiposes fiom a stream that 
runs some six 01 se^en miles from Sucre, This is 
expected to cieate a laige demand for electrically- 
driven machinery and electric light appliances; but 
the same fiiin has the monofioly of all such imjioita- 
tions, coupled with .1 contract foi jmblic lighting. In 
Potosi a Swiss engineer has installed a siinilai concern 
on a much larger .scale, which shows the way to over¬ 
come many of the obstacles whfch hampered the 
mining industry in that district. 

Thk Duration and Dirkctjon ok I.akgk 
Earth<.)IIAM’S.—I n a paper communicated to the 
Geological Section of the Biitish Association, 
Dr. John Milne states that “ Small eaithquakes, as 
for example those which occui in this country, have 
a duration of a few' seconds near to their origin. At 
places 50 01 100 miles distant they may not be 
recordable. 'J'he duration, therefore, has varied 
between a few' seconds and zero. VV^ith many large 
eaithquakes, how^vei, this deca) during transmission 
is not appieciable, and duration near to their 
antipodes may be as great as it is near to their 
origin. Duiatioii, as these disturbances tra^el, 
at times appears to increase rather than decrease. 
The greatest duiation is at about go*- distance from an 
origin That which occurs may be compaicd with 
what we observe after a flask of waiei has been tilted. 
The contents oscillate like a pendulum, and anv one 
part of the fluid comes to rest about the same time as 
any other part. Another observation in connection 
with recent seismological observations is that laige 
earthquakes travel farthest in particular directions, 
^have taken seventy-nine large disturbances with 
fairly well-known oiigins south of the Caucasus, 
north of India, and to the east or south of Japan. 
These earthquakes have travelled farther t6 the west 
than to the east, and there has only been a small per¬ 
centage of them that have found their way across the 
equatoi, to observatories in the southern hemV'phere. 


CoTT( )N 1N Egypt.—I n his report on the consular 
district of Alexandria (Annual Series, No. 4127) Mr. 
Acting Vice-Consul Grieg says that, realising the 
position of cotton and the marked deterioration in 
the yield and quality, the Government has called 
in the best scientific assistance available, and has 
appointed a commission to investigate fully the causes 
of the deterioration of the cotton crop. The leading 
expert on cotton, Mr. F. Fletcher, has been appointed 
Principal of the Agricultural College, and is continu¬ 
ing his experimental research on the “Toxic Excreta 
from Plants and Ciop Rotation.” This research will 
explain fully the fertilising effect of the “ red water ” 
of the Nile fljod, which has never yet received a 
rational explanation. The Khedivial Agricultural 
Society has examined the life history of several 
insects anti pests which attack the cotton plant, 
and has suggested preventive measures. In De¬ 
cember last, a capital expenditure of 3^2,000 E. was 
granted by the society to found an experiment 
station for the study of Mendelism in cotton. This 
work is in the bands of Mr. W. L. Balls, who has 
already fountl it possible, by applying Mendel’s law 
of heredity to synthesise by cross fertilisation new 
kinds of cotton with desirable qualities. The high 
price of cotton still induces cultivators to devote their 
laud to it in preference to sugar or wheat; but the 
unwisdom of relying so much on one crop has been 
frequently pointed out, and by no one more cogently 
than by Lord Cromer in his report for 1905. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, N<)\ 25 KOV\L SOCIE'l Y OK ARTS, John- 

stn'ct, Adi'lphi, \V C., 8 p.m. (Cantor Lecture.) 
Mr O. (iuttiuann, “ Iwonty Yi'ars Projfrcss in 
Ktplosivi’s.” (I.ct turt‘ I ) 

Surveyors. 12 , Crreat Cleorjje-street, S.W., 8 p.m. 
Mr. H. '1. Stoble, “ J he Adrainistiative Aspects 
of Sewage Disposal 

London Institution, Kmsbury-circus, E.C., 5 p.m. 
Mr. J W. Jenkinson, “ Se,i Urchins, and the 
Relation between the ndividual and its Envirqii- 
ment ” 

d'chsuAY, Nov. 24 .CivicEngineers, 25, Great George- 
strect, S.W., 8 p.m. Discussion on Mr. D. A. 
Matheson’s paper, “ Glasgow Central Station 
Extt'nsion.” 

Photographic, hb, Russell-scjuaie, W.C., 8 p.m. 
Mr. W. Hickerton, “ Wild Hirds and their Ways.’* 

Colonial, Whitehall Rooms, VNhitohall-place, S.W., 
4J p m Mr. J. Alldndge, “Sierra Leone Up-to- 
Date ’ ’ 

Horticultural, Vincent-square, Westminster, S.W., 
3 P.ra. 

Wednjjsday, Nov 25. .ROYAL.SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. Sir Martin Conway, 
“The Goldhelds of Eastern Peru and Bolivia.” 

Auctioneers, 34, Russell-square, W.C., 7J p.m. 
(Junior Section.) Mr. C. A. Young, “ Bogus 
Auctions ” 

Thursday, Nov. 26 ..London Institution, Finsbury-circut, 
E.C., Op.m, Mr. C. W. Sale^y, “Evolution: 
Fifty Years After.” 

Electrical Engineers, 25, Great George-street, S.W., 
8 p.m. Mr. W, R. Cooper, ” Domestic Elec* 
triciby Supply (includinC) Hei»tinig and Cooking) 
as affected by Tariffs.” 
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NOTICES. 


NEXT WEEK. 

Monday, NovK^iitRR 30, 8 p.m. (Cantor 
T.ecture.) 0.sc\R Gui tmann, M.Inst.C.K., 
F.I.C., F.C.S., “Twenty Years Progress in 
Explosives.” (Lecture II.) 

Wedni^sda^, DEt EAiHER 2, 8 p.m. (Ordi¬ 
nary Meeting.) Hrk Ste vrt Bruce, M.A., 
“Mechanical Flight.” 

Further details of the Society’s meetings will 
be found at the end of this number. 


H.M. THE KING OF SWEDEN. 

The Council of the Society having elected 
H.M. the King of Sweden an Honorary Royal 
Member, ll.R.H. the Prince of Wales, as 
President of the Society, graciously communi¬ 
cated to King Gustaf the fact of his election, 
and has now received from His ^Majesty the 
following letter of acceptance *— 


Windsor Castle, 

November 19 th, 1908. 

Sir, 

I will be most gratified to accept the 
honorary Royal membership of the Royal Society of 
Arts of which your Royal Highness is the distin¬ 
guished President. 

The fact that my lamented and beloved Father was 
for so many years connected with that illustrious 
Society makes the honour conferred upon me still 
more appreciated. 


l^ave the honour to be, 

Sir, 

Your Royal Highness’s 
Very sincerely, 

Gustaf, R. 


His Royal Highness 
The Prince of Wales, 

Fresidexft of fhe Royal Society of Arts. 


COUNCIL. 

At their meeting on Monday last, the 23rd 
inst., the Council elected Sir William H. Prccce, 
K.C.B., F.R.S., to fill the vacancy caused by 
the lamented death of Sir Charles Malcolm 
Kennedy, K.C.M.G., C.B. 


RETIREMENT OF MR. H. B. WHEATLEY. 

At their meeting on Monday, the 23rd inst., 
the Council passed the following resolution : — 
“That the Council desire to record their 
appeciation of^ the long and faithful services 
which Mr. H. B. Wheatley has rendered the 
Society since the year 1879, and to express 
their hope that he may yet have befon^ him 
many years in which to continue in his re¬ 
tirement the useful historical researches wuth 
which his name has been so long associated.” 


SECTION OF APPLIED ART. 

The Council have dc'cided merge the work 
of the Applied Art Section in the general work 
of the Society, so that papers dealing with 
applications of art to industry will in future 
form part of the list of the ordinary Wednes¬ 
day evening meetings, instead of being read 
in a special section. 


CANTOR LECTURES. 

On Monday evening, 23rd inst., Mr. Oscar 
Guttmann delivered the first lecture of nis 
course on “ Twenty Years Progress in Explo¬ 
sives. 

The lectures will be published in the Journal 
during the Christmas recess. 

O a 
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MEDAL TO PROFESSOR GALLOWAY* 

tk 

At the first Ordinary Meeting on Wednesday 
evening, i8th inst., Sir William White, the 
Chairman of the Council, presented the gold 
medal awarded under the Shaw 1 'rust for 
Industrial Hygiene to Professor Calloway, 
In rec ognition of his valuable researches into 
the action of coal dust in colliery explosions, 
the outcome of which researches has been the 
provision of means by which the ri^k of such 
accident is materially diminished, and a con¬ 
sequent great saving of human life eftected.” 


SWINEY PRIZE. 

• The Council have to give notice that the next 
award of the Swiney prize will be in January, 
1909, the sixty-fitth anniversary of the testator’s 
death. Dr. Swiney died in 1844, and in his 
will he left the sum of ^5,000 Consols to the 
Society of Arts, for the purpose of presenting 
a prize, every fifth anniversary of the testator’s 
death, to the author of the* best published work 
on Jurisprudence. The prize is a cup, value 
;^ioo, and money to the same amount; the 
award is made jointly by the Hriyal Society of 
Arts and the Royal College of Physicians. The 
cup now given is made after a design specially 
prepared in 1849 for the first award, by D. 
Maclise, R.A. 

In accordance with the arrangement with 
the Royal College of Physicians, the award 
next year will be for Medical Jurisprudence. 

Any person desiring to submit a work in com¬ 
petition, or to recommend any work for the con¬ 
sideration of the judges, should do so by letter, 
addressed to the Secretary of the Society. 

The following is the list of the recipients :— 

1 ^ 49 * J- A. Paris, M.D., and J. Fonblanque, for 
their woik, “ Medical JurLsprudence.” 

1854. Leone Lc\i, for his work, “The Commercial 
Law of the World.” 

1859. Dr. Alfred Swayne Taylor, F.R.S., for his 
work, “ Medical Jurisprudence.” 

1864. Henry Sumner Maine (afterwards K.C.B.), 
D.C.L., Member of the Legislative Council of 
India, for his work, “Ancient Law.” 

1869. William Augustus Guy, M.D., for his “ Prin¬ 
ciples of Forensic Medicine.” 

1874. The Right Hon. Sir Robert Joseph Phillimore, 
D.C.L,, for his “Commentaries on International 
Law.” 

* By an unfortunate oversight this announcement was 
omitted from the Journai week. 


1879. Dr. Norman Chevers, foi his “Manual of 
Medical Jurisprudence of India.” 

1884. Sheldon Amos, M.A., for his work, “A 
Systematic View of the Science of Jurisprudence.” 

1889. Dr. Charles Meymott Tidy, F.C.8., for his 
work, “ Legal Medicine.” 

1894. Thomas Erskine Holland, D.C.L., for his 
work, “ The Elements of Jurisprudence.” 

1899. Dr. J. Dixon Mann, F.R.C P., for his work, 
“ Forensic Medicine and Toxicology.” 

1904. Sir Frederick Pollock, Bart., and Professor F. 
W. Maitland, for their book on “ The History of 
English Law before F 2 dward the First.” 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind their volumes of the Journal^ cloth 
covers will be supplied, post free, for is. 6d. 
each, on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 

SECOND ORDINARY MEETING. 

Wednesday, November 25, 1908; Sir 

Henry Tetemyn Wood, M.A., Secretary 
of the Society, in the chair. 

The following (andidates were proposed for 
election as memlxu's of the Society : — 

Bain. John Anderson, The A'acuum Oil Company, 
York-house, Norfolk-street, .Stiand, W.C. 

Barbour, John Milne, M.A., J.P., Conway, Dun- 
murray, Co. Antrim, Ireland. 

Greenway, Charles, Stratton Chase, Chalfont St. 
Giles, Bucks. 

Hart, George, 28, Wardour-street, W. 

Low, Charles Watson, 23, Welllngton-court, Knights- 
bridge, W. 

Murray, John, F.R.I.B.A,, ii, Suffolk-street, Pall- 
mall, S.W. 

Shejipard, V. L. Osborne, Survey Department, Kafr 
el Zayat, Egypt. 

Wood, Mrs. W. Martin, Underwood, Oatlands- 
avenue, Weybridge, Surrey. 

Wylie, John Howie, Agates, Herstmonceux, Hail- 
sham, Sussex. 

The Chairman, before calling ^n Sir Martin 
Conway to read bis paper, expressed his regret, 
which he was sure the audience would share with 
him, that Sir Marcus Samuel, who to hare pre¬ 
presided over the meeting, had been called away 
to the continent. 

The paper read was— 
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THE GOLDFIELDS OF EASTERN PERU 
AND BOLIVIA. 

Bv Sir W. Martin Conway, M.A., F.S.A., 
F.R.G.S. 

Throughout tho whole long north-west and 
south-east extension of Peru and Bolivia, the 
main determining geographical feature on 
which all the others depend, is the long 
double Cordillera of the Andes. On one 
side of them lies the Pacific Ocean, on the 
other the low large basin of the Amazon. 
To both ocean and plain the mountains fall 
rapidly, the elevated region between them 
being seldom more than 400 miles wid<'. 
Between the two Cordilleras there lii's a high 
plateau, long and narrow, containing in the 
latitude with which we shall be concerned 
the great lak(‘ Titicaca, at an altitude of 
upwards of 12,000 fe('t above the sea-level— 
itself a men' shrunken remnant of what was 
once a very much longer lake that stretched 
far down into Chile. The regions on either 
side of the Cordilleras differ in character in 
almost every respect, but in none morci than 
in their climate. The western, or Pacific 
slope, is barnm and practically rainless> 
cut across by rivers few in number 
and insignificant in volume. The eastern, 
or Amazon slopt*, is one of the most 
fertile regions in the world, constantly haunted 
by a roof of cloud and subject to a rainy season 
(in our winter months) during which precipita¬ 
tion takes place in a most emphatic manner. 
Of this rainy season I shall have more to say 
presently. The plateau region is high and 
rather dry. The fringe of the rains reaches it, 
but they do not deluge it. Here were the great 
centres of the ancient population, and here to 
the present day a vigorous Indian population 
still maintains itself. Cuzco and La Paz are 
high plateau cities, the latter being the capital 
of Bolivia and an incrt*asingly busy home of 
industry and centre of trade. 

If the fertile region had happened to occupy 
the western instead of the eastern slope it 
would have been famous amongst the most 
fertile regions of the earth, for by some strange 
combination of circumstances it seems to 
possess the faculty of producing almost in per¬ 
fection every kind of vegetable product that 
it grows. Nowhere do trees attain greater 
perfection form, nowhere are fruits more 
luscious, nowhere is sugar more bountiful, 
nowhere is coffee produced with greater per¬ 
fection of flavour^ Moreover, the climate is 
delightful and very healthy, and the whole 


region, down to a level of about 2,000 feet 
above sea, is perfectly adapted to be the 
home of white men. This earthly paradise, 
however, is not situated on the Pacific but on 
the Amazon slope, and so can only be reached 
for practical purposes by passing over both 
the Cordilleras. A traveller from Europe or 
the United States who desires to visit the 
Peruvian provinces of Sandia and Carabaya, 
or the Bolivian provinces of Larecaja, Cau- 
polican and Yungas -which approximately 
contain the area 1 am now referring to--must 
first voyage down the Pacific from Panama 
to the Peruvian port of Mollendo. Landing 
there he will find a remarkable railroad, by 
which he will ascend throtfgh the important 
city of Arequipa to the crest of the outer or 
western Cordillera, which he will reach at d 
height of some 14,500 feet. Thence the train 
will run him down to the borders of Lake 
Titicaca, at the port of Puno. Being now on 
the floor of the plateau two main routes are 
open to him. He can either go northwards 
towards the terminus of Cuzco, or southwards 
by steamboat down the lake to its southern 
port Guachi, where another railway awaits 
him to carry him onwards in a southern 
direction. If* he takes thi' northern route, 
he can quit the train at several stations, 
from which trails, more or less well- 
made, will lead him to different passes 
over the inner or eastern Cordillera, the famous 
Cordillera real. These trails will carry him 
down to different parts of the fertile eastern 
region. If he takes the southern route down 
the lake, .and on by the Bolivian railroad, he 
will presently reach the capital. La Paz. 
Beyond that, he will ultimately come to Oruro, 
further on to Vyuni, and ultimately, after some 
four days in the train, he wiTl find himself far 
south on the shore of the Pacific again, at the 
poit of Antofagasta. It is only during the first 
part of this southern route that he will find 
opportunities of quitting the train and striking 
away eastwards to high passes, and over them, 
down to the region we are concerned with to¬ 
day. 

Of these various eastward routes, I have only 
time now to refer to two. The first is the road 
and trail that quits the Cuzco railroad at the 
station of Santa Rosa, and, after traversing a 
pass in the Cordillera real, leads down to the 
valley of the Inambari; the second starts from 
the city of La Paz, and, after passing over the 
mountains, gives access to the valley of the 
river Beni. 

B^t first let me say a word about these twa 
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rivers, the Inambari and the Beni. If you 
follow them down you will see that the Inam¬ 
bari runs into the Madre di Dios, and that 
ultimately the Madre di Dios and the Beni 
unite and join the Madera not far above the 
120 miles of rapids and cataracts which pre¬ 
vent that noble river from being navigable 
right up from where it joins the Amazon in the 
neighbourhood of Manaos. If, however, in¬ 
stead of following these rivers downwards you 
follow them upw'ards, you will find that each of 
them subdivides into a number of tributaries 
arranged like the ribs of an open fan; and if 
you follow these tributaries upward, you will 
find them one after another taking their rise 
on the eastern ^ide of the Cordillera. The 
extreme northern tributary of the Beni, 
!and the extreme southern tributary of the 
Inambari (of those tributaries that vspring 
from the Corderilla) take their rise quite 
close to one another, the intervening Tambo- 
pata river only separating their sources by a 
single tiny thread of water, so that we may 
say that, for a distance from north to south of 
some 120 miles at least, all the drainage of 
the eastern slope of the Corderilla real— 
every snow flake that falls east of its crest, 
and every drop of rain that descends on its 
eastern face, finds its way by one tributary or 
another either into the Beni or into the Inam¬ 
bari rivers. 

It follows that these two river valleys are 
destined to be two of the great highways of 
the future, and the passes and roads that give 
access to them from the high plateau must 
be the most important land routes in this 
region. Ultimately, the trails that now give 
access to those two rivers must be made 
travelable down to the head of navigation in 
each case. The* head of navigation on the 
Inambari is where the Chaspa river joins it, 
and a mule road is now almost carried to 
that point. 'Ihe head of navigation on 
the Beni is at a place called, or to be 
called, Puerto Pando, and a road is being 
made to that spot, and is already carried 
down to the point where raft navigation 
is established. The Inambari road goes 
through a place called Ollachea; the Beni 
road at present ends at a place called Cara- 
navi, so that they may be named respectively, 
th^ Ollachea and Cara navi roads, and I shall 
in future so refer to them. At present, they 
are good mule-tracks. Before many years 
have passed they will, almost certainly, be re¬ 
placed by mountain railroads. When that has 
been accomplished, the development of^^ the 


regions they serve will be of a character to 
attract the attention of the world, for the fer¬ 
tility of the land there is almost beyond belief. 
At present, the roads exist, or are being made, 
primarily in the interests of collectors of india- 
rubber, because rubber is the only product of 
the land sufficient!/ precious to pay for the 
cost of transport through so difficult a country. 
All the tributaries of the Inambari and Beni 
rivers, below the level of some 2,000 feet 
above sea, traverse forests excessively rich 
in Hevea brasiliensis and other rubber- 
producing trees. These forests as yet can 
hardly be said to be exploited. Only 
the edges of them are attacked, and the 
rubber that comes from them is a mere trifle 
compared with what they could produce if a 
large enough staff of labourers could be put 
upon the ground. It is possible that the 
inevitable development of the gold industry, to 
which I am now going to invite your attention, 
may have the effect of attracting population 
rapidly to this region. Gold has brought 
people wherever it has been found in quantity, 
and the population which came to mine has 
generally remained to pursue agriculture. 
For this reason, if for no other, the Peruvian 
and Bolivian Governments should foster the 
gold-mining industry as much as possible, 
for it is population that both countries need, 
and nothing brings population together more 
rapidly than does a rush for g^old. 

At the present day Peru and Bolivia are 
great mineral - producing countries. They 
export silver, coppei, and tin. Bolivia is now 
second in rank among the tin-producing 
countries in the world. It likewise contains a 
copper region richer even than that on the 
banks of Lake Superior, which is famous 
throughout the world. As for its silver, who 
has not heard of the mines of Potosi ? 
Antimony, bismuth, and all kinds of other 
mineral wealth come from this remarkable 
region. Yet, when the Spaniards first came 
in contact with the Incas it w’as not their 
wealth in these metals that astounded them, 
but the marvellous quantity of gold they 
possessed. Never before in the history of 
the world has so much gold been seen 
together at once as the great hoard of the 
Incas. It was this that drove Pizarro and 
his companions almost frantic. Yet to-day 
Peru and Bolivia do not produce jgold to any 
very great quantity. It was this strange 
discrepancy that first called my attention to 
the question of Bolivian and Peruvian gold. 

During my exploration of 'the 'snowy region 
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of life Cordillera real and its high passes in 
the years 1898 and 1900 I more than once 
came across or heard of points in the region 
of perpetual snow where veins of gold-bearing 
quartz were exposed. These were always in 
positions of practical inaccesibility, so far as 
any possible working is concerned. The 
existence, however, of gold at high levels in 
any glaciated region is always worth notice, 
because alternate frost and heat at high 
levels is the finest crushing machinery in 
the world, whilst there is no better trans¬ 
porting and pulverising agent than a 
glacier. I arrived at the conclusion that 
somewhere, at a very high level on 
the eastern fac% of the snowy range, a 
considerable body of gold ore exists, and a 
much larger body formerly existed. This con¬ 
clusion was confirmed when 1 discovered that 
all four of the principal tributaries of the upper 
Beni or Kaka river bring down gold in their 
gravels. These rivers, in order from south to 
north, are the Coroico, the Challana, the 
Tipuani, and the Mapiri. On each and every 
one of them the natives are accustomed to 
wash gold out the gravels at numerous points, 
and they set up rifilos at certain places before 
the rainy season to entrap the» gold that is 
brought down by the Hoods year after year. 1 
need not delay to tell you in detail all that 1 
learned about these different streams and the 
gold washing on them, because it would be 
nothing but a repetition over and over again 
of the same tale. The Tipuani may be 
taken as typical of all of them. This 
river takes its rise at the crest of the Cor¬ 
dillera, and near its head waters is situated 
a place called Yani. In the mountain side 
strong veins of gold-bearing quartz hive long 
been known, andithey have been and still are 
intermittently worked by the natives in the 
simplest fashion, the ore being hacked out 
where it looked most promising, fragment by 
fragment, broken up by rolling a boulder about 
on it, and the product washed by hand. What 
kind of extension this source of gold may have 
in the high cliffs and recesses of the mountains 
at the head of the Tipuani Valley is not known; 
but what is known and has been known ever 
since the days of Pizarro, is that all the way 
down that river you can get some gold out of 
almost every pan of gravel you like to wash. I 
need not pause to describe in detail the rich¬ 
ness of the Tipuani gravels, because they have 
been examined and reported on again and 
again, though practically nothing much re¬ 
mained to be added to the published reports of 


Weddell.* His visit to this region was made 
about the middle of the nineteenth century. 
He was a fully equipped expert, and he pub¬ 
lished his observations in a volume which 
remains the classical account of the Tipuani 
gravels. 

I afterwards learned that what is true of the 
tributaries of the Upper Beni is likewise true 
of the tributaries of the Upper Inambari, a 
larger number of which have been prospected. 
Thus 21 rivers, large and small, flowing into 
the Inambari have been found to bring down 
gold, and 15 of them are regularly frequented 
by Indian gold-washers. 

We have thus proof that the eastern slope 
of the Cordillera real for over 100 miles of its 
length yields gold in all its river gravels, and 
this gold must originally have come from the 
heart of the range itself. Somewhere, probably 
high aloft, countless ages ago, there existed 
(and the remnant of it doubtless still exists) a 
great deposit of gold. This has been broken 
up by the frosts of winter and the night; has 
fallen on to the glaciers and been carried 
down by them ; has been liberated from the 
embrace of its matrix by being ground up and 
pounded in and under the ice or smashed in 
avalanches; it has been tumbled into the 
raging tornuits of the high valleys; the 
separated gold has been swept down, and 
is still being swept down, by the streams, and 
has been, and still is being, deposited at 
suitable places in the lower levels, w'here the 
force of the waiter no longer sullices to trans¬ 
port it. For countless ages this process has 
been going on, and for countless ag't's the 
separation and accumulation have been taking 
jdace. 

It was no doubt from these upper tributaries 
of the Beni and the Inambari that the Incas 
obtained their vast supply of the precious 
metal. Tradition asserts it. There arc plenty 
of signs of ancient operations. The modern 
Indian believes himself still to be continuing 
the old habits of his ancestors when he 
descends to these valleys to pan for gold. 

You will doubtless then enquire, as I did, 
why, if gold exists in payable quantities for 
the most rudimentary system of working, at a 
countless number of known points over so 
large an area—why has it never been worked 
on a large scale, and wdth the assistance of 
modern methods of extraction ? T<he answer 

• H. A. Weddell: Voyag^e dans le Nord de la Bolivie et 
dans les parties voisines du Pdrou, oji Visjte au District 
aurif&re de Tipuani. Paris, 1853. 
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is a very simple one. J have already spoken 
of the difficulty of access to these regions 
even now, when railways have been carried 
from the sea to the high plateau over the outer 
Cordillera. Those difficulties are Tgreat, but 
they are not insurmountable, and they would 
long ago have been surmounted if that was 
the only trouble to be faced. Nature, 
however, has imposed far more serious 
impediments than mere difficulty of access in 
the way of those who would extract gold from 
the gravels of these upper] tributaries. The 
determining obstacle is the rainy season. 
Bear in mind that the crest of the Cordillera 
rises to altitudes of from 21,000 to 22,000 feet, 
and that its passes seldom sink much 
below 16,000 feet. You see what a mighty 
wall Nature has to deal with, and you 
can easily conceive how mightily it has 
to be buttressed. The buttressing of this 
mass to the eastward, is effected by rows of 
foot-hills, successively diminishing in altitude. 
In forty miles from the crest of the Cordillera, 
as the crow flics, you will have already 
descended to a level of only about 2,000 feet 
above the sea. Another forty miles brings 
you almost to the edge of the Amazon plain, 
which, at its western extremity, is only some 
300 feet above its eastern Atlantic lip, about 
3,000 miles away. Thus you will observe that, 
not only does the ground fall away with great 
abruptness from the crest of the Cordillera, but 
that the torrents, which descend the slope, are 
i'arried through a most tortuous country, 
where every kind of impediment obstructs their 
course. Now on to this labyrinth of steep 
valleys, at certain seasons of the year, the 
heavens pour a deluge of rain. Tropical 
downpours of enormous volume succeed one 
another, day after day, during the wet months. 
It is not a steady rain, that endures all day, 
but a series of sudden and violent discharges 
which fling themselves here and there upon the 
mountain sides, and have to be carried away 
under the irresistible impulse of gravitation. 
What is the obvious result ? The rivers in this 
involved region rise in sudden and over¬ 
whelming floods, now this river, now that, 
according to the direction of the centre of 
the day’s downpour. The valleys arc narrow, 
steep, and encumbered with huge boulders. 
The torrents therefore come down in sudden 
spates, the level of the waters sometimes rising 
as much as 50 feet in the course of two or three 
hours. Of course such floods excavate the 
banks, which/all Jpto the trough and sometimes 
form temporary dains ; these pile up the 


water behind them till it bursts the obstruction 
and rushes down with increased violence. At 
the same time the saturated hill sides are 
under strain ; they give way here and there, 
and enormous landslips are produced. Mud 
avalanches too are formed, and violently scour 
the gullies—in fact there is no place that may 
not give way, no platform that is absolutely 
safe. It follows that the installation of ma¬ 
chinery in such a region is impossible. People 
who have not seen a rainy season, nor had else¬ 
where the experience enabling them to imagine 
it, have tried to set up hydraulicking appa¬ 
ratus, canals along the hill sides#for sluicing, 
and what not. They have alw'ays failed. 
Nature will not tolerate the permanent settle¬ 
ment of human contrivances in these regions, 
where the face of the earth is in the making. * 
Here her sculpturing hand is busy, and what 
man sets up she is at any moment liable to 
rub away. Even lower down, w’here the worst 
of this turmoil is over, it is dangerous to 
attempt serious operations. One company set 
up a dredger at great expense on a stretch of 
river in an upper reach of the Inambari. It 
was unable to get to Avork. There was plenty 
of gold about, but there were likewise plenty 
of boulders. •The machine could not work. 
The only thing to do was to low’er it further 
down the river. An attempt was made. Rapid 
after rapid had to be descended. Now the 
waters rose and now' they shrank. At last, 
when the dredger was nearing easier places, 
she was moored for the night. Before anyone 
could realise what w'as happening the waters 
sank nine feet, and the dredger was deposited 
on the point of a sharp rock, which penetrated 
her hull, and wrecked her. 

Thus effort after effort has been made to win 
gold out of these many and ri A Andes torrents, 
but no one has been successful since the Incas. 
How' is it that they succeeded where all modern 
effort has failed ^ The answer is that they 
were able to employ forced labour. They got 
their gold by hand-panning. All the treasure 
of the Incas w'as so obtained, pan by pan. 
Year after year, generation after generation, 
the hoard went on piling up. There were no 
labour-saving appliances worth modern con¬ 
sideration, At sortie places, such as Aporoma, 
perhaps (which I have not seen), they may 
have been able to lead a stream along ^ 
artificial canal to a point where sluicing was 
•possible. In a general way that could not 
be done, and most of the spots pointed out by 
tradition as the places where great quantities 
of gold were^ obtained are so situated and 
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constituted that only hand-panning can be 
done at any of them. 

I.»et me now once again remind you that the 
transportation of gold from aloft, which I have 
described, has gone on for countless ages—a 
time geologically short, but infinitely long in 
comparison with the lives and memory of men. 
During all that time the gold has been 
deposited somewhere in beds of denuded and 
transported material. The Andes have been 
piling their own debris about their feet since 
first the Cordilleras began to rise out of the 
level plain. These debris in process of time 
have hardened into slates and conglomerates 
with the gold (Jistributed throughout them, 
and these slates and conglomerates have been 
,bent and elevated into foot hills by earth move¬ 
ments. Through and along these foot hills still 
course the successors of the very streams that 
brought down the materials of which they arc 
built up. These streams are now actively 
engaged in cutting down the foothills them¬ 
selves. No sooner does any elevation rise 
above the normal level than Nature provides 
an agency to cut it down. It may go up faster 
than the denuding agency can cope with—in 
that case the elevation continuers to rise—but 
none the less the denuding action takes place, 
and some disintegration is accomplished. The 
foothills of the Bolivian part of the Cordillera 
were discovered by Dr. Evans to contain gold 
in their slates and c onglomerates. To the 
gold brought down from the high levels is 
added the gold washed out from these more 
recent formations. Dr. Evans observed on 
the Kaka river that those gravels were richest 
in gold which were found just below a gorge 
in the foothills. In fact at such points the 
gold had undergone a second concentration— 
sometimes perhaps even a third. It follows 
that the best sites for gold washing are not 
necessarily those nearest to the source of first 
supply, but may be found considerably lower 
down. The gold in the Cordillera itself no 
doubt comes out of silurian rocks, with talcose 
and clay slates and many intrusions of granite, 
rocks and many quartz veins. But it is not 
directly from the quartz veins that all the gold 
comes that is washed in the torrents. Originally 
quartz-veins yielded it, but it has had a long 
suljisequent history in the sedimentary forma¬ 
tions in which it has rested. That this is the 
case is shown by the character of the gold 
which the washers bring in. It almost in¬ 
variably consists of flattened particles like fat 
little grains of gold which have been submitted 
to pressure since they were freed from fheir 


original lode. They are not flakes, but in 
shape like tiny magnifying glasses, thicker 
in the middle than at the sides, and often as 
large as, sometimes much larger than, the 
head of a pin. I have seen plenty of fragments 
as large as the section of a hempseed, but, of 
course, the average fragment is very small. 
Whether small or large, ho^vever, it is usually 
flat, and appears to have undergone pressure. 

I will now come to the important discovery 
to which my own observations and conclusions 
contributed somewhat. When I had made 
myself thoroughly acquainted with the geo¬ 
graphy of the tributaries of the Kaka, or upper 
Beni river, and had realised that every one of 
them was carrying down gold, and that this 
gold could not be won, mainly because of the 
overwhelming rush of the waters ; and when I 
had learned that the four great tributaries I have 
mentioned unite together, still within what I 
may call the torrential zone, and that after 
uniting near a place called Guanay they enter 
a gorge which is not wide enough for any con¬ 
siderable deposit of gravels to take place along 
its banks; it occurred to me that if anyone would 
descend this gorge—as can easily be done on a 
raft such as the natives of those parts are 
accustomed to navigate—he would be likely to 
find somewhere below the gorge, wherever the 
steep banks first receded, some extensive de¬ 
posit of gravel which would be likely to be rich 
in gold. I argued that at that level, below the 
rapids and where the river was wide enough to 
accommodate the flood waters from above, 
the gold alluvials, if found, could be safely and 
easily worked. 

It was then too late for me to pursue the in¬ 
vestigation myself, but I shared my conclusions 
with Dr. George Bridgman, at that time 
American Minister to Bolivia, and my most 
kindly host. We talked the matter over 
together, and he agreed to look out for a suit¬ 
able expert and send him down to see whether 
there was any truth in my conclusions. That 
was in the year 1898. It was eighteen months 
before he could find the man he wanted, and 
then he came across an experienced American, 
gold prospector, who had panned gold any¬ 
where and everywhere between Klondyke and 
the Straits of Magellan—if there was any truth 
in the wonderful stories he told. Anyhow, 
down he went. He passed through the long 
gorge below Guanay, and below it he came out 
into an old lake basin filled to the brim with 
gravel in the process of ages. There he landed 
on the bank, and proceededr to vash a pan of 
gravel. To his astonishment it yielded gold at 
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the rate of 17s. 6d. per cubic yard. He washed 
another, and another, and another, and always 
with astonishing results. He had never seen 
the like in all the years of his wanderings, and 
he hastened back to La Paz, in a wild state 
of excitement, of which I was witness when I 
chanced to arrive there a few days after he had 
come in. That was how gold came to be dis¬ 
covered on the lower and quieter reaches of 
the Kaka (Beni) river. No one had ever 
thought of looking for it so far down ; the 
possibility of a second concentration had not 
occurred to them. 

Of course, our knowledge of the facts does 
not rest upon this first discovery. Since then 
expedition after expedition has gone down, 
and the ground has been examined almost 
yard by yard over the areas that are now in 
the possession of diiferent owners. Of these 
expeditions the most important from a 
‘ scientific point of view was that conducted 
by Dr. John Evans, formerly mining adviser 
to the Government of Mysore, and now 
geologist to the Imperial Institute. His 
expedition was in every sense a scientific one, 
and the results of it were described in a paper 
read before the Royal Geographical Society. 
At that time difficulty of access was the great 
impediment. The only way to go from the 
Bolivian plateau was by an exceedingly 
circuitous and difficult route. The Cordillera 
had to be crossed at an awkward point, where 
it bifurcates, so that two passes of over 
15,000 feet had to be traversed and a descent 
made between them to the town of Sorata, 
which is, I believe, not much more than 
8,000 feet above sea. Beyond the second 
pass it was necessary to descend either the 
difficult and pestilential Tipuani valley or to 
go over the hills to the Mapiri river and 
float down its rapids. In either case 
Guanay was reached and the descent con¬ 
tinued down the Kaka river by raft. Since 
then a new road has been made from 
La Paz to the kinder waters of the Coroico. 
This is a good mule road over which machinery 
can be, and has been, carried. The remainder 
of the way has to be accomplished by raft, but 
1 understand that the Government intends to 
carry the road itself down to the Incahuara 
dredging ground (as the lake basin I have 
mentioned is called) during the course of the 
coming year. 

What is true of the Kaka river in respect of 
its auriferous gravels and the low level to 
which they extend is likewise true of the 
neighbouijng Inambari river. There, as I 


have said, the upper tributaries were known 
to be rich in gold, but no one thought even of 
prospecting on the lower reaches. So true 
was this, that the first gold mining concession 
granted by Peru for working the gold alluvials 
of the Inambari—a very large one intended to 
embrace all the valuable ground only covered 
so much of the upper part of the river as is 
practically included in what I call the torren¬ 
tial district. The lower and far richer region, 
and the only region where gold dredging 
can be easily and (in the first instance, 
at any rate) safely attempted was not within 
the area of the concession. Here again, 
however, later exploration showed the true 
situation of affairs. It was fhe india-rubber 
men this time who discovered the gold. The 
banks of the Inambari, down to its junction * 
with the Madre di Dios, arc covered with forest 
in which india rubber trees abound. This 
forest has been the subject of various conces¬ 
sions, and different companies -one of them 
English—are now occupied in the attempt to 
get the rubber out. In connection with the 
rubber work a road had to be made down to 
and along the lower couise of the Inambari 
river as far as the head of navigation. The 
rubber people,*occupied with this road, dis¬ 
covered that natives were in the habit of 
visiting this part of the river for the purpose 
of washing gold. They also found that 
their rubber pickers were inclined to spend 
more time in gold washing than in rubber 
collection, as being the more profitable occu¬ 
pation. Thus prompted, the English managers 
made experimental washings themselves, and 
obtained surprising results, 'fhey called for 
professional assistance and made a rapid 
examination of a long stretch gf the river bank, 
and wherever they washed a pan of gravel 
they obtained some gold, and in many places 
they found it in great quantities. A more 
elaborately organised expedition w’as sent out 
from home, and more ground w'as examined 
with a like result. The gold obtained from 
the Inambari entirely resembles in form and 
quality the gold obtained from the Kaka; in 
both cases it is fiat and relatively thick, and 
has evidently been subjected to pressure after 
leaving its original vein. 

Alike at the Incahuara basin on the Kaka 
(Beni), and on the banks of the Inambari, 
when a pan of gravel is washed, the heavy 
residue containing the gold is a black sand. 
The analysis of a sample of this sand, from 
which the gold has not been separated, is as 
follows:— 
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Per cent. 


Silica . 8*50 

Gold. 0-27* 

Silver. oo24t 

Copptr. 0-55 

Arsenic. 0-50 

Iron . 37*10 

Alumina . 24*30 

Titanic oxide . 4*18 

Manganese . 1*50 

Sulphur. 1*57 

Oxygen (by difference) . 21*406 

100*00 

q ^ “ 88 20 07S, pel ton. 

+ — 7*84 „ ,, 


This sample cafiie from the lower Inambari. 
Th<* Kaka black sand is similar. 

It must be observed that thus far all that is 
known about the Incahuara and Inambari 
gravels is the result of exploratory expeditions. 
Companies havi* been formed, and are pro¬ 
ceeding- to test these gravels by actual work¬ 
ing, and their results will be watched with 
interest. All that the various experts, who 
have spent time examining the ground, have 
been able to do was to ascertain surface values. 
At Incahuara, however, many pits were dug, 
and the ground was explored •to a depth of 
16 feet, and found to remain <*qually rich all 
the way down. At no place has bed-rock 
been reached, because the water always 
poured in when the level of the river was 
reached and put a stop to downward progress. 
Neither has the bed of either river been ex¬ 
amined. It is only possible to ascertain values 
below water-level by actual working. 

Only one mi'thod of working these gravels 
is practicable and that is by dredging. The 
ground does not fall steeply enough for 
sluicing or hydraulicking, but for dredging it 
is excellently adapted. To begin with, at 
Incahuara for instance, there are no boulders 
at all, the largest stones being little bigger 
than a man’s head. Most of the reaches of 
the lower Inambari (except where torrential 
side streams enter it) are void of boulders. 
On neither river, again, is there any hard 
clay, but the ground is loose—a mere com¬ 
pound of stones and sand. Again, at 
Incahuara, the bed-rock is of friable nature, 
easily scraped by the lip of the dredge- 
biS:kets, and a similar bed-rock appears to be 
common on the Inambari. The current of 
neither river at the points of interest to the 
gold-dredger is swift enough to cause any 
danger to the vessel. In flood time it can 
float over and excavate the bapks, or csffi be 


worked in a paddock. During low river it 
can delve up the bed of the stream. Of 
course, the transport of dredgers to these 
remote places is difficult and costly—that is a 
matter for shareholders to consider and does 
not concern us—but in the case of the 
Incahuara dredger it is partly accomplished, 
as a considerable part of the machine is 
said to have been already transported to the 
site. The Ollachea road presents no greater 
difficulties than does the Caranavi according 
to the statements of travellers. 

In conclusion, the important question that 
has to be answered is this, What is the extent 
of these two dredging grounds ? and are they 
likely to afford a notable increase in the world's 
supply of gold, or are they merely small areas, 
rich perhaps as far as they extend, but of 
only moderate extension ? The answer to this 
question can only be very hypothetical. The 
only part of the ground, along the banks of 
cither the Inambari or the Beni river, that has 
been examined elaborately by competent men, 
is the Incahuara basin. That contains at 
least 1,000 hectarias of dredgable gravels, 
averaging, it is supposed, about ten yards in 
depth, or containing ten million cubic yards 
of gravel. Its surface has been sampled all 
over, and has nowhere been found to yield 
less than 19 pence to the cubii' yard, whilst 
large areas of it yield an average of at least 
a dollar; and many places very much more. 
The bed-rock value is likely to be much 
higher; so is that of the actual bed of 
the stream. An average value of three 
shillings to the cubic yard is not an extrava¬ 
gant estimate. Of course, local authorities put 
the average very much higher. At this rate the 
Incahura basin alone contains 1.500,000 
worth of gold. For 100 miles below the 
Incahuara basin it is believed that the Beni 
gravels yield gold; there are numbers of 
places where it has been definitely located, so 
that, in all probability, the Incahuara basin is 
a mere fraction, probably not more than the 
hundredth part of the dredgable ground on 
the Beni. 

On the Inambari, if no spot has been so 
carefully and elaborately examined as the 
Incahuara, a much longer stretch of the river 
has been rapidly sampled by more than one 
expert, and astonishing values have been 
revealed—as high, for instance, as»22 shillings 
to the cubic yard. The Inambari, therefore, 
is likely to yield as much gold as the Beni. 
The lower tributaries of bojh rivers must be 
included in the calculation, but little more is 
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known about them beyond the fact that they 
are margined by gold alluvials. 

If this were all, it would suffice to make the 
prospects of these two river valleys well worth 
notice; but it must be observed that there is 
something to be expected from the substance 
of the hills through which they flow and which 
they denude. At a point situated between 
the basins of the Inambari and the Beni 
(within the watershed, 1 believe, of the Tam- 
bopata) one gold mine has been worked for a 
series of years by an American company. 
What its output of gold has been is not stated, 
but it is known to have been large, and to have 
run to several millions of dollars. J 3 r. Evans, 
during the course of his exploration of the pro¬ 
vince of Caupolican, observed many signs of 
old workings in the rocks bordering the Beni. 
He saw tunnels run into the hill sides and other 
marks of exploitation. It is unlikely, then, 
that dredging will be the beginning and end of 
the exploitation of this region. 

As far as our knowledge at present extends 
all the indications seem to point to the con¬ 
clusion that this part of the eastern slope of 
the Cordillera is a real goldfield of great size 
and importance. Its southern limit seems to 
lie somewhere about the latitude of Mount 
Illimani, but as to the limit of its northern 
extension we know nothing. That it reaches 
far to the north of the Inambari valley is pro¬ 
bable. I have heard of gold-alluvials on the 
Yucayali river and elsewhere, but all such 
information is at present of the vaguest; it will 
probably be long before we have exact know¬ 
ledge over so large an area, so difficult of 
access. 

It must be remembered that the whole region 
is enveloped in a dense tropical forest, where 
prospecting is accomplished in the face of the 
greatest difficulty. It is only along the banks 
of the rivers between the levels of high and 
low water that it has thus far been seriously 
attempted. That is wffiy our knowledge is 
practically restricted to the river gravels. As 
the forests are more developed by the gatherers 
of india-rubber, as paths are made through 
them, and spaces opened up for food cultiva¬ 
tion, and as population follows these activities 
and settles around the clearings, discoveries 
will be made. The climate at the level 
we are considering—about 1,000 to 2,000 
feet above s^a*—is healthy, and very different 
from that of the heart of the basin of 
the Amazon. People can live there all the 
year round, and once plantations have been 
cleared, roads made, and suitable houses built. 


they can live in comfort. All that is wanted 
is a set of population in this direction. All 
but the fringe of the northern half of South 
America and a few of its river banks is hunger¬ 
ing for population. It is probably the richest 
as it is the least developed part of the world. 
The hope of Bolivia and Peru, so far as the 
immediate progress of their splendid eastern 
Cordillera valleys are concerned, is that the 
gold industry now beginning in those valleys 
may attain a rapid and conspicuous success. 


DISCUSSION. 

The Chairman, in opening the ffiscussion, thought 
that those who only knew the countries with which 
the author had dealt in bis paper by the accounts of 
travellers could appreciate from what had been said 
the real answer to the great problem of how it was 
that a district which, from before time immemorial 
almost, had been one of the greatest sources of 
mineral wealth, had remained unexploited up to the 
present time. For some hundreds of years before 
the discovery of Ameiica, the district to which Sir 
Martin had referred was the source of the fabulous 
wealth of the Incas of Peru, and for hundieds of 
years after that time it supplied enormous amounts 
of wealth to the ijteedy and unscrupulous Spaniaids. 
All the gold was won by a reckless expenditure of 
human life, and he supposed that when the time 
came that such a condition was no longer possible 
the supply fell off, and gold was no longer 
produced in the same amount: but there 
seemed every leason to anticipate that with better 
and more modern and scientific methods large 
sources of wealth might once more be derived from 
those ancient districts. It was possible to under¬ 
stand from Sir Martin’s description how it was that 
a district which was cut off on the one side by a 
barrier of impenetrable mountajps, and on the 
other by thousands of miles of forests, swamps and 
difficult rivers, had remained so long undeveloped, 
but there seemed every probability that that con¬ 
dition of things would not much longer exist. 
He thought there was another cause to which the 
author had not leferred, why the wealth had 
not been properly developed, viz , not a natural 
but a human cause. It would be remembered 
that the first two Spanish expeditions which 
started south from Peru, one of which went inland, 
and the other along the coast, were both conquered 
and practically destroyed by the Indians of the moun¬ 
tains, a race even then very far superior to the 
and gentle inhabitants of the coast regions of Peru ; 
and everyone knew that the Governments in South 
America had, up to recent times, been of a some¬ 
what unsatisfactory character, and not of the sort 
which naturally attracted capital. He believed that 
that stf te of things was being to a very large extent 
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changed, and that South American Governments 
were becoming very much more stable and better 
in every way, than they used to be. 

Mr. F. A. Aramayo congratulated Sir Martin on 
the excellent paper he had read. It was, he thought, 
a very exhaustive description of a district which was 
better known in Europe even than in South America. 
That the people in this country knew far more about 
those territories than the people on the spot, was due 
to the travels of men like Weddell and Sir Martin, who 
by their contributions to the scientific societies of the 
world, especially of England, had made the country 
well known. As a Bolivian, he was glad of the 
opportunity of thanking Sir Martin for the great 
contribution he had made to the knowledge of his 
country. • 

• Mr. W. Bach corroborated everything Sir Martin 
had said with regard to the country through which 
he travelled. The author, however, had said very 
little about the insect life in that part of the world, of 
which he (Mr. Bach) had some very painful experi¬ 
ences during his journeys, not only on the rivers but 
also wliile liMng in the houses at which he stayed. 

Mr. G. W. Sessions said the country Sir Martin had 
described was one of the most beautiful spots in the 
world, particularly the lower part of the Inambari 
ri^er. lie wished to confirm everything Sir Martin 
had said with regard to the presence of gold in the 
Incahuara river and its tributaries, not one of which 
had been sampled without large amounts of gold 
being found. He thought, however, the author 
made a mistake in stating that the rubbei people 
found the gold in the district described. Two years 
or more ago, Mr. King, his chief dredging master, 
and himself visited that pai t of the country, going over 
the trails of the rubber company’s men to the 
Inambari; but in addition, they cut their way for 
twehe or fifteen miles through a region where no 
white man had tr^'elled before, down to the Chaspa 
rivei, where the rubber company’s new road 
now came, so that they were about a year ahead of 
any of the rubber company’s people. lie presumed 
also that Sir Martin referred to the San Domingo 
quart/ mine on the borders of the Upper Inambari 
and not on the Tamboiatna, which was feeding gold 
into the Inambari river all the time. It might also 
interest Sir Martin to know that the railway had been 
completed to Cuzco within the last two months, and 
that there was a regular service twice a week to the 
town. 

^r. C. R. Enock said the paper had interested 
him greatly, as he had recently travelled in the 
region it described. As a matter of fact be 
had published two books on Peru which dealt partly 
with that country, while he had also read papers 
before the Royal Geographical Society on the 
subject There was no doubt there wa? ^ very 


important auriferous region, partly in Peru and 
partly in Bolivia ; and that it would take 
its place in coming years as a gold - producing 
country. The chief reason why more work had 
not been done was because the region was 
so terribly inaccessible ; but, as Sir Martin 
pointed out, there was no doubt the Incas drew 
great supplies of gold from it. It must be re¬ 
membered that this gold they drew came froni 
long natural concentrations in the river beds; 
they did not work quartz lodes but alluvial 
gravel, and, principally the creek beds, as the 
Americans termed them, where the gold had been 
concentrated by Nature and was very rich. Looking 
at the question from an engineering and com¬ 
mercial point of view, he thought great care must 
be exercised by companies which embarked their 
capital in those regions, because extraordinary tales 
had been told of the fabulous amount of gold which 
had been taken from river beds. An Indian, with a 
pan, could wash out gold which would be a very con¬ 
siderable fortune to him ; but if a company worked a 
river bed, they would wash it out in a very short 
time. That remark applied to what had been termed 
the torrential regions, rather than the dredging 
regions, which were much lower down. Dredging 
offered great possibilities in the future for winning 
gold, if precautions were taken that the dredgers 
were not carried away by freshets, and deposited 
upon great rocks. One or two disasters of that 
nature had occurred, whereby American capital 
had been lost. But he thought the principal 
source of gold in that region would be found 
in the great hydraulic or alluvial deposits higher up 
at the heads of the streams. At Aporama there was- 
a remarkable deposit of gold-bearing gravel of very 
constant value, several shillings per yard, and it was 
calculated from various reports which had been made 
that it would take 150 years to work it out, and that 
it contained gold to the value of about ^^40,000,00a 
sterling. Such big figuies looked well on paper, but 
there was no doubt it was a remarkable deposit,, 
which existed under conditions that did not 
render it risky for capital to work it. In that con¬ 
nection he wished to criticise Sir Martin’s state¬ 
ment, that it was impossible to work those deposits 
by hydraulic methods. At Aporama and in one 
or two other places work of that nature was 
done a century ago. The old sluice ways and 
canals at Aporama were really remarkable works •r 
they had been carried on for leagues round 
mountain spurs, and in some cases the spurs 
had been perforated with tunnels, while in other 
cases they were built up with great aqueducts of 
stone. It was stated that the works cost half a 
million pounds, Castelano finding most of the money. 
They enjoyed good conditions for wodring, generally 
rather after the style of the Californian dead river 
deposits, t.e.y they bad an ample water supply^ 
and, what was equally important, good means 
of disposal for the tailings, o*r from gravel. 
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boulders, and that sort of thing, which could be 
thrown over a precipice and carried away by the 
rivers. There were whole chains of enormous 
deposits of that nature right along the Cordillera, 
which formed the limit between Peru and Bolivia. 
He could call to mind half a dozen huge deposits of 
that nature of alluvial gravel which had been proved to 
contain very fair constant values, and huge quantities 
of material had been washed out. He thought the 
main sources of gold which could be looked to at 
first in that region were the great alluvial deposits 
which lent themselves to hydraulic mining, and, 
secondly, the great dredging areas which existed 
where the rivers had entered on to the Amazonian 
plain, had lost their current, and so deposited their 
silt and the gold contained in it. After those two 
great main sources, the quartz lodes, which weie 
ound intersecting the country in every direction, 
would have to be considered. The Chairman had 
made mention of the question of the stability of South 
American Governments, and in that connection he 
wished to take the opportunity of paying a tribute 
to the Peruvian Government, which at present 
had entered upon a very stable policy, and one 
which encouraged investors and foreigners to supply 
capital for various undertakings. He knew the Presi¬ 
dent who had just been elected. Dr. Leguia, very 
well personally; he was a most enterprising man, 
and intended to do well foi the country. He also 
knew his predecessor. Dr. Pardo, and many other 
public men very well, and they were certainly all 
imbued with the idea of making their country go 
ahead, and inviting outside capital, which would be 
their salvation, because, without capital, the great 
regions they controlled could not be worked. 

Mr, W. Ireden said that one of the main points 
he had gathered from the paper was that labour was 
required for the opening up and development of the 
most interesting country which had been described. 
He thought there was nothing which contri¬ 
buted, in a young or undeveloped country more 
rapidly to the economical development of its 
commercial side than a gold industry. Money 
was spent in connection with such an industiy, so 
that insurmountable obstacles were got over, roads 
were established and communications were set up, 
with the result that products which were abundant, 
but which it was impracticable to work in the first 
instance owing to the high cost of bringing them to 
the market, were able to be dealt with on an economi¬ 
cal and profitable basis. It was difficult to criticise 
the paper on its technical or scientific sides; but he 
wished to give the caution that where alluvial gold 
had been found to be of exceptionally high value 
and very largely distributed over a great area, cases 
had occurred tending to prove that the reef forma¬ 
tion had not finally developed into a great industry. 
Appearances showed that the reef formations were 
distributed over*high%r altitudeb, where the denuda¬ 


tion and weathering had been carried on to such 
an extent as to give a favourable concentration in the 
lower valleys. He could illustrate that by comparing 
it with a man^s hand. In this, there was a vein forma¬ 
tion, which was a real and deep mining formation; 
there was, in a comparatively short length of time, 
very little denudation, or weathering away, vertically ; 
whereas where veins were more narrowly distributed 
existed, they were scattered, bora smaller vertical 
denudation there was a great concentration oi allu- 
vials in the lower-lying countries. With legard to 
the criticism of a previous speaker as to the possibility 
of <!eveloping such countries in the higher altitudes, 
it appeared to him that in a country, which was 
difficult of access, the most easily accesigble portions 
should be tackled first, and that, he thought. Sir 
Martin had done, as he had drawn^the attention of 
the audience to the apparently practical possibilities of 
developing those resources. 

Mr. Emerson Bainbridoe said a reference bad 
been made by the Chairman to a very important 
feature in the paper to which Sir Martin had scarcely 
referred, namely, the cjuestion of the alluvial in¬ 
dicating hereafter the existence of the quartz veins 
from which the allu\ial came ; but he thought the 
sequence had been placed in the wrong direction, 
because it was quite clear that when alluvial was 
found anywhere, if investigation was made, some 
formation, quartz ^r otherwise, would be found from 
which the alluvial originally came. From what Sir 
Martin had said, however, it almost seemed as if the 
quartz formations were hidden and lost for ever in the 
eternal snow’S, and were therefore very difficult to get 
at. The list of obstacles that Sir Martin had given, the 
rains, ffoods, distances, mountains, and all the other 
obstacles, sufficiently indicated the reason why the 
gold fields in the regions described had not been 
worked for so many years. He would like to lay stress 
on Mr. Enock^s remark that 40 million pounds worth of 
wealth were waiting to be claimed in that part 
of the woild. In these days ^f depression, it 
was very cheery to hear that that quantity of gold 
was available to anybody who had the enterprise to 
work it. Personally he agreed with the American 
cynic who said that a gold mine was a hole in the 
earth, out of which gold was sometimes extracted, 
but into which gold was generally put. That 
had been mostly his own painful experience. 
When he heard Sir Martin describe a gold-field 
which was apparently four or five times as rich as 
the alluvial. deposits in the Western States of 
America, he thought the attractions weie quite suffi¬ 
cient to overcome the difficulties; and from that 
point of view he felt very grateful to have had tjje 
opportunity of hearing the paper. 

Sir Martin Conway, in reply, s.iid he was very 
glad that Mr. Enock had been able to attend the 
meeting, because he wished to hear him refer to 
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Aporama, >vhere there was a very notable accumula¬ 
tion of auriferous gravel, about which he knew 
nothing. From all he had heard, it was a place of 
ver)" remarkable exploits in the days of the Spaniards, 
and he was glad Mi. Knock had given some parti¬ 
culars with i^gard to it. Mr. Emerson Bainbridge 
had referred to the difficulties of the region, 
which weie no doubt enormous in the old days when 
two Cordilleras had to be crossed. Now, howevei, 
one of them could be crossed by the railway, and 
o\er a great part of the inter^ening region veiy good 
roads had been constructed, which brought the 
country within relatively easy reach. It cost almost 
as much to make new roads as it did to make a rail¬ 
way in somec places, and once they were made and 
maintained the <lifliculty was oveicome. 'I'he second 
great difficulty wks that w'hen the first portion of the 
roads were made people found rich gold, and at once 
exploited it. Expeditions went there in the dry 
season, who came back and reported what they 
had found, and ignorant, well meaning capitalists 
put their money into what proved to be un¬ 
fortunate ventures. Now, however, the regions 
weic not casually visited, but there were many 
people inhabiting them, including managers of 
important concerns who lived in the country year 
in and year out, and there was no longei any mystery 
as to the behaviour of the rivers and the weather at 
different seasons ; so that the difficulties that once 
existed w'ere comprehended and* understood, and 
their limits had been ascertained. He had no doubt 
that, in the course of a few years, that region would 
be as well known to the public as it was interesting 
to those who had been in it. 

The Chair:man, in proposing a hearty vote of 
thanks to Sii Mai tin for his interesting and 
instinctive papei, said he believed the author was 
led to South Ameiica by his love for the mountains, 
and the joy he felt in getting higher up them than 
anybody else. Many had admired Sir Martin, for 
years past, as a mountaineer, and he did not think 
they could wish turn anything better than that he 
might achiexe the same success in assisting the deve¬ 
lopment of the district in which he had interested 
himself, ns he had aheady achieved in subduing 
the great peaks of Switzeiland, of South America, 
and of the Himalayas. 

The resolution of thanks was carried by acclama¬ 
tion, and the meeting terminated. 


TRADE OF FLORENCE. 

The British colony in Florence increases so fast, 
that much interest attaches to the last Consular Report 
for 1907, on its trade and commerce. The province of 
Florence has a total population of close on a million 
inhabitants. The Consular distiict is, however, far 
larger, extending as it does from Venice, Udiy, and 


Verona in the north, to Elba, Siena, and Ancona in 
the south. In considering the matter of trade, it is 
necessary to bear in mind that Italy has, of late years, 
made prodigious strides in creating manufactures and 
industries, and that the north of Italy, where fifty 
years ago there was not a spindle or a loom, is now 
bristling with cotton and other mills. On the other 
hand, the large advancement in the national welfare 
of the country, and her increasing purchasing power, 
makes her still an important buyer of foreign goods. 
Florence, with its large and fairly well-to-do foreign 
element, is, therefore, a good customer, and is also a 
distributing centre for I'uscany and other districts of 
Central Italy. But many of the goods destined 
for Florence are cleared at the frontier, or at the ports 
of Genoa and l.eghorn, this being invariably the case 
for coal and wheat, and for heavy goods generally, as 
well as for postal parcels, which are always cleared at 
the frontier stations. 

.Some of the chief British products imported into 
Florence are woollen tissues (>^32,700), and in regard 
to these the United Kingdom holds the first place. 
But for Italy generally, Germany comes easily to the 
front, the value of her share of woollen manufactures 
being ^’858,200, as against ;f5fi7,76o for the United 
Kingdom. The loss of England’s former supremacy 
in this product and her defeat by Germany are 
ascribed by the Consul-General to the commercial 
development and export trade of Germany since 1870, 
especially in tissues for ladies’ wear, and the ability 
and readiness in that country to imitate and some¬ 
times improve on French patterns, with the result 
that she now occupies the first place on the market, 
leaving the United Kingdom and France behind. 
Under the important head of chemical production 
(including potash and caustic soda, carbonate of soda, 
sulphate of ammonia and copper, paraffin, soaj), &c.), 
the United Kingdom takes the lead so far as the 
whole of Italy is concerned, but Florence, probably 
on account of the comparative paucity of her factories, 
is debited with but an insignificant proportion of this 
value. The English figuies for Italy are ^^1,143,120, 
as against Germany’s ;f9i6,58o, and France’s 

535,040. In the matter of cotton goods, Germany 
is first and England a bad second, both in regard to 
FJoience and Italy generally. 

With reference to the imports of paper and books, 
the Consul-General supplies a practical illustration of 
the want of British enterprise. When he had occa¬ 
sion to renew an apartment in the autumn, he in¬ 
quired, when selecting wall papers, the place of origin 
of each paper, and found they came from France, 
Germany, or Belgium, but not a single roll of any 
sort came from the United Kingdom. Under the 
important head of minerals, metals, and articles 
manufactured therefrom, the United Kingdom is 
outstripped by Germany and France purveyors of 
Florence’s requirements, but for the whole of Italy 
our country holds the second place, France being a 
rather poor third. The jewellery trade in Florence 
is of considerable importance, amf the imports of 
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precious stones of all kinds, unset, cannot be under 
^120,000 or 150,000 per annum. The most valu¬ 
able stones come chiefly from F'lancc, and to a small 
extent from the United Kingdom, while the semi- 
jirecious stones, such as opals, topazes, &c., come 
chiefly from Germany. On examination of the 
imports into Italy, we find a diminution of 241 tons 
of China clay (kaolin), but a considerable increase in 
firebricks, from the United Kingdom. British coal, 
again, is steadily on the increase, and reaches nearly 
000,000 in value. 

House building to a considerable extent is going on 
in the large areas outside the bouh'vard^, but in the 
most central part of h'lorence there is hardly a new 
house being built for letting purposes, and the de¬ 
mand for comfortable flats from seven to twelve 
rooms, especially for the professional classes, in the 
central streets, is very great. 

There aie new railway lines in contemplation, viz , 
a direct one between Bologna and I'loience to relieve 
the present line of its excessive traffic, and another 
from Lucca to Aulla, w’hich will relieve the Spezia- 
Pisa line, and be of great advantage to the marble 
quairies lying between the Apuan Alps and the 
Apennines. There is also a strong movement on 
foot for the iniprovement of the na^igation of the 
Arno and its auxiliary canals, which owing to the bad 
condition of the towing paths, banks, Avails, sluices, 
and other works, is in a deplorable condition. 

Co-operative «-ocieties aie largely on the increase, 
not only in the Florence district but throughout 
Italy, for whereas at the close of i88(> there weie 
only two such jiroductive centres, at the close of 1907 
there w’ere ocer 400, the gieater part of these being 
in the Keggio Emilia and Venetia. 


BULGARIA AND BRITISH TRADE. 

In the past year the exports of the United King¬ 
dom to Bulgaria showed an increase of some ^73,000 
as compared with the figures of the preceding year, 
but this increase is due almost entirely to the Bulgarian 
Government itself Avhich, owing to the strike at the 
Government coal mine at Pernik, ordered large quan¬ 
tities of Cardiff coal for the Bulgarian State railways, 
and large quantities of British rails for two of the 
railway lines in course of construction—Tirnovo- 
Stara Zagora and Devna-Dobritch. On the other 
hand, nearly all the classes of textile goods which 
form the bulk of the United Kingdom’s import trade 
to Bulgaria showed a marked decrease. In comment¬ 
ing upon this decrease as against the increase in 
imports from Austria and Germany, Mr. Vice-Consul 
Toulmin, in his report just published (No. 4132, 
Annual Senes), ascribes it in large part to the 
unwillingness of British traders to adapt themselves to 
the trade customs of the country. For example, 
in the matter of trade facilities, credit plays 
u most important^ part in a country like 
Bulgaria where capitalists are few and turnover 


is slow. The outcry against the conditions of trade, 
viz., net cash, is heard, says the Vice-Consul, on all 
sides, and il behoves British manufacturers to adhere 
less rigidly to their ultra-1 .lulious system of cash pay¬ 
ments in view of the geneious facilities extended to 
customers in Biilgaiia by their foreign rivals, who 
allow six months’, and sometimes even longei, credit. 
America, for example, seruL large quantities of agri¬ 
cultural machinery into Bulgaria on a tw'o years’ 
credit system, and the factories intereste 1 send thcii 
representatives to Bulgaiia to study the conditions on 
the S]>ot, and to collect all possible information as to 
the integrity and financial standing of the dealers in 
whose hands the machines are jilaced. This enables 
farmers to extend their payments over*two, 01 even 
three harvests. Again, the V'ice-Consul directs 
attention to the hopelessness of ifie British manu¬ 
facturer sending English pi ice lists, tiade circu¬ 
lars, &c , wdth English weights and measures. 
These, if they are to serve any useful purpose, must 
be translated into French, with prices marked in 
francs and centimes, weights in kilograms, and 
measures in metres. A large quantity of catalogues 
are annually received in Bulgaria which, if they had 
been drawn iqi in any language but ICnglish, might 
with advantage have been passed on to the Chamber 
of Commerce, Bulgan in Ministers, and private firms, 
but the Vice-Consul says that during the last seven 
years only one price list which has fulfilled the above 
conditions has be<?n received from a British firm. 

The absence of a British bank also contrasts un¬ 
fax ouiably xvith the enterprise of other countries. 
These banking institutions, apart from the important 
share they take in developing the inteinal resources 
of the Principality, and in bringing the Bulgarian 
market into more immediate touch with foreign 
manufacturers, are in an eminently suitable posi¬ 
tion for giving information respecting the financial 
standing of local firms, and thus enable manu¬ 
facturers abroad to extend or curtail their credit 
facilities to dealers in Bulgaria. Another import¬ 
ant factor which contiibutes to the dexelopment of 
Austro-Hungarian trade at the expense of British is 
the Austro-Hungarian Commercial Museum, estab¬ 
lished in the capital, with branches in the chief towns 
of Bulgaria. The depots, containing every variety of 
Austrian and Hungarian w^ares, have only to be 
visited by intending buyers, who see at a glance 
what they require, and have the advantage of being 
able to examine thoroughly and handle the goods 
before purchase. This in.stitution is reported to have 
done excellent business in 1907, and the want of a 
similar establishment for the display of British goods 
is much to be regretted. By the employment of com¬ 
mercial trax^ellcrs—less than half a dozen British com¬ 
mercial travellers visited Bulgaria in 1907—the estab¬ 
lishment of a British bank and sample museum, the 
translation of catalogues into French or German, and 
the use of these languages in contracts, the adoption of 
the metric system of weights and measures, the con¬ 
version of sterling into francs and centimes, by careful 
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ani attractive packing, by strict attention to the 
supply of goods according to sample, and by accord¬ 
ing greater credit facilities~by these means only, in 
the opinion of Vice-Consul Toulmin, can British 
manufactures hope to compete successfully with their 
foreign rivals. 

STATE ASSISTANCE TO GERMAN 
ARTIZANS. 

There is no nation in the world that gives greater 
•encouragement and opportunity to its people to 
become skilled artizans than Germany. Municipal, 
State, and the Federal Governments all contribute 
to the estalj^lishment and support of technical and 
industrial schools, and there is scarcely a town or 
city of any importance w'here one of these institutions 
is not to be found. Any law or regulation that tends 
to encourage and assist labourers and mechanics to a 
higher degree of proficiency finds ready and hearty 
■endorsement. The Department of the Interior of the 
Imperial Ministry of Alsace-Lorraine has arranged 
courses of instruction for those workeis who desire 
to attain that degree of proficiency which will entitle 
them to be called masteis in their respective trades. 
It must be understood that the applicants for the 
masteis’ degrees are practical and skilled workmen, 
with years of experience in their different branches of 
work, and by means of these tests are ambitious to 
become recognised as finished artizans. For instance, 
a tailor who has successfully passed such a test will 
be known as Schneidermeister ” (master tailor), 
and since such distinctions mean a great deal to a 
woikman in Germany, the artizan eagerly strives to 
attain that proficiency when he is recognised as 
master of his trade. The American Consul at Kehl 
says that beside the excellent trade schools and the 
necessity of long apprenticeships, which train the 
journeymen of Alsace-Lorraine, the Ministry at 
Strasburg has prescribed the following courses 
(I) A master course for bookbinders, upon the com¬ 
pletion of which the workman is known as a master 
bookbinder. Thif course is conducted in Strasburg 
by an expert instructor from an industrial school of 
North Germany. Instruction is given in the details 
of binding books, especially the different colour 
•effects, aitistically cutting the paper—square-cornered 
or round—the art of putting the leaves together in 
such a way as to ensure greater symmetry and 
durability; the tasteful decoration of the cover; 
the study of the different kinds of binding, such 
as leather, half-leather, morocco, cloth, paper, &c.; 
the class of bindings that are best suited to an 
atlas or album; the study of attractively indicating 
the title of the book; the best method of dividing 
a'large work into volumes. Besides these practical 
phases, lectures are given, and exhibitions are held of 
of the best products in the art of bookbinding. (2) 
In the courses for tailors, most of the attention is 
devoted to the instruction in cutting and fitting, the 
<lmwing of the latest patterns, &c., as well as the 


studying of the quality of goods and colour effects. 
(3) The master course for painters, consists of 
practical lessons in wood and stone painting, proper 
shading, and the painting of figures, signs, and other 
artistic work. Exhibitions are also held in different 
public places, when the painters names are indicated, 
and in this way serve, in a certain sense, to advertise 
their work—though that is incidental. (4) A master 
course for locksmiths, mechanics, plumbers and 
tinners, is given in the fundamental studies of elec¬ 
tricity, building and insurance requirements, as well 
as the proper wiring of buildings. The installation 
of telephones, different methods of lighting—gas or 
electricity. Practical illustrations are taken from 
model houses and buildings. (5) A master course 
for cabinetmakers, in which the latest tools, different 
kinds of w’ood, and their respective uses, and practical 
work in polishing and staining of wood, as well as 
the study of the latest material in the finer woods for 
such work. Further each participant must be able to 
sketch a model workshop, figure out the cost of the 
raw material compared to the finished product, and 
visits are made to the art museums and laige furni¬ 
ture establishments. (6) Similar couises are given 
for paperhangers, decorators, potters, carpenters, 
well diggers, and all workmen where any skill is 
required. 

THE NORTHWARD EXPANSION OF 
CANADA,* 

At its formation in 1867, Canada extended from 
the Atlantic to Lake Superioi ; by the purchase of its 
rights from the Hudson’s Bay Company in i8bo, and 
by union with British Columbia in 1871, it 1 cached 
the Pacific. But a country is really measured not in 
square miles, but in the area which men can inhabit 
and develop. At federation the inhabited country 
was but a thin and broken strip along the American 
frontier. Wildernesses separated the maritime pro¬ 
vinces from Quebec, and Ontario from the West; 
from Winnipeg to the Rocky Mountains was the 
home of a few Indians; three ranges of mountains 
shut in British Columbia. North of the “ Height of 
Land” in Ontario and Quebec all was wilderness. 
Canada was length without breadth, and even the 
length was not continuous. 

The progress of the country has consisted not so 
much in any change of climate or of geographic con¬ 
ditions as in (I) the spread of knowledge as to what 
the conditions really are; (2) with the growth of 
knowledge the growth of popular confidence ; (3) the 
conquering of such conditions as were favourable. 
Man is to-day the ruler, not the slave, of geographic 
conditions. He is no longer forced to follow the 
rivers; settlement no longer creeps from point to 
point. The railway goes hundreds of miles in advance 
of settlement, and everywhere finds land where men 
may live and prosper. The new transcontinental 
railways pass through the province of Alberta more 

* Abstract of a paper read before^tbe geographical Sec¬ 
tion of the British Association, Dublin, 1908, by W. L. Grant* 
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than 309 miles north of the American frontier, and 
already settlement has extended north of the railways. 
In Ontario and Quebec, north of the Height of Land^ 
great tracts are being opened up by new railways, 
and are being found rich not only in minerals and in 
timber, but also in arable land. A study of railways 
is to-day more important than a study of rivers. 

With this widening of habitable territory goes an 
increase in political and economic unity; that which 
was at first only a paper federation is being welded 
together. 

At the heart of this network of railways lies 
Winnipeg, the central city of Canada. The railway 
map of Canada is in shape not unlike a wasp, with its 
waist at Winnipeg, Perhaps the greatest danger to 
which Canada is exposed is thac the waist may be too 
small. A railway running north of Lake Winnipeg 
should be one of the next links forged in the building 
together of Canada. 

THE DECLINE IN THE MEERSCHAUM 
INDUSTRY IN GERMANY. 

According to recent reports it would appear that 
the meerschaum industry in Germany is in a critical 
condition. The American Consul at Annaberg says 
that the manufacturers of meerschaum pipes, cigar 
holders, &c., are unable to secure anything like an 
adequate supply of raw material, and for the trilling 
quantities they can secure, they must pay a greatly 
increased price. In the last three years, prices of 
raw meerschaum have about doubled, and, at the 
same time, America and England have secured con¬ 
trol of practically all the meerschaum still to be had. 
Recently, a small shipment has been received in Ger¬ 
many from Asia Minor»the first for some time. An 
advance of about 30 per cent, in price immediately 
followed. Practically all known deposits of 
meerschaum have been exhausted. Agents of 
American and English manufacturers have seemed 
control of this entire output, and German manufac¬ 
turers can count on no more supplies from that 
source. The manufacturing town of Ruhla, in the 
Thuringian forest, will be the most affected. There 
from 3,000 to 4,000 workmen have, for years past, 
been employed in this industry. A Ruhla specialty 
is the meerschaum pipe, and with it goes, hand in 
hand, the manufacture of pipe stems, pipe lids 
and mountings, cigar holders and mouthpieces. The 
annual output averages about 27 million pipe lids, 
19 million pipe cases, 15 million pipe stems, 10 mil¬ 
lion mouthpieces, 10 million porcelain pipe bowls, 
5 million imitation, and 540,000 genuine meerschaum 
pipes with amber mouthpieces, 5 million wooden pipe 
bowls, and 15 million completed pipes—a production 
of about the value of about ;^300,ooo per annum. 
The first meerschaum factories were founded in 
Ruhla in 1767. For the inhabitants of this district, 
the passing of the meerschaum industry is a blow from 
which it will be difficult to recover, practically the 
entire population dependent on this industry. 


HOME INDUSTRIES. 

German Competition, — In discussing the effect 
of the new Patent Act upon British industries 
it has been suggested more than once, that 
the advantage, whatever it may be, of compelling 
German patentees, who wish to keep their patents in 
this country alive, to put up works within the United 
Kingdom may be more than counterbalanced by the 
stimulus such extensions will give to foreign competi¬ 
tion, and there are signs that this consideration is 
beginning to weigh with business men. About four 
months have passed since the Act became law, and a 
considerable number of foreign—chiefly German— 
firms have been forced to settle down in England. 
They have invested a large capital, ani^ will employ a 
certain amount of British labour. Others will come 
—old firms with wide world mputation, and new 
firms formed specially for the purpose of complying 
with the Act. The danger of competition from thesew 
foreign firms seems a very real one, and it can 
only be met by English manufacturers rousing 
themselves to the necessities of the situation, and 
meeting their German and other rivals on their 
own ground of efficiency and enterprise. 

Universities and Organic Chenus ry .—In this 
connection it is satisfactory to note that the chemical 
schools at the Manchester University are being en¬ 
larged by the addition of a new block of buildings, 
which it is expected will be ready for opening in the 
early autumn of hext year. The main part of this new 
block M’ill consist of a large laboratory for 40 students 
and 15 research laboratories. Some remarks by Pro¬ 
fessor W. H. Perkin at the recent meeting of the 
Society of Chemical Industry, on the general question 
of the bearing of chemical research on industry deserve 
notice. The professor dwelt particularly with the 
reason why we lost and Germany gained the coal-tar 
industry. He differs from the accepted opinion, 
that the manufacturers of this country are entirely 
responsible for the loss of this industry, holding that 
the universities have been greatly to blame in the 
matter. It was impossible for the works to be carried 
on successfully in competition with the industry in 
Germany unless a number of first-rate chemists could 
be obtained and employed in developing the existing 
processes and in making new discoveries. But young 
men were not trained at our universities in the 
methods of organic chemistry. It was hardly recog¬ 
nised in the older universities, and the newer ones had 
not come into existence. As a matter of fact, even 
to-day organic chemistry does not flourish in many of 
our universities as it does in almost every university 
on the Continent. The German manufacturer, begin¬ 
ning in a small way, made liberal use of the young 
research chemists who were being trained in^ the 
German laboratories, and we see the result in the 
supremacy won and maintained by Germany in this 
departmeht of industry. Happily Manchester at least 
has fully recognised the importance to our home 
industries of the teaching of organic chemistry. ^ 
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Textile Machinety Although in most 

departments of home industries serious shrinkage is 
to be noted as compared with last year, textile ma¬ 
chinery exports continue to expand. The declared 
value of the exports of this special group during last 
month was ;f8i9,oi9, as compared with 52,526 
for the corresponding month of last year, and 
;f6i7,150 for October, 1906, The total value of 
British machinery exported during the expired ten 
months of this year is given as 5392,795) against 
^^6,630,155 for last yeai, and ;f5,467,884 for 1906, 
the increase being at the rate of about one million 
sterling per annum. Germany is almost the only 
country in luirope which shows a falling off as 
compared wit^^ last year, and if we compare the 
figures of the present year, ^^85,680, with those of 
1906, ^,*73,620, thei^ is substantial gain. The exports 
to the United States has fallen from ^^50,771 in 1906 
to ;f3i,262 in 1908, and although those to South 
America are higher than in 1906, they show a sub¬ 
stantial decrease upon those of 1907. To almost all 
other countries there is considerable increase, more 
especially to Ja]ian and Russia. Even the exports 
to Germany aic really larger than they ajipear to be 
from the official figures, since a certain quantity pass 
through the Netherlands, and are credited m the 
statistics to that country. 

The '/'a\i~C<ih Industry ,—Proof of the rapid 
increase in the number of taxi-cabs.aipon the streets 
may be found in the order recently promulgated 
which reverses the usual whistle signals given for 
calling vehicles, the three blasts which has hitherto 
been the sign for a motor-cab being changed to the 
single blast used for a horse vehicle, or vice versa. 
The public have taken to these cabs, and recent 
reports of the Companies owning them show that 
they are being run at a substantial profit. In these 
circumstances it may safely be assumed that a much 
largei number of taxi-cabs will soon be upon the 
streets, and that promoters will be busy with appeals 
to the public to find the necessary capital. Investors 
will, howevei, do w^^l to remember that though some 
of the causes which have made the motor-omnibus so 
disappointing fiom the financial point of view are 
absent, it has still to be proved that the taxi-cab can 
be run at substantial profit upon present fares. It is 
reasonable to expect that depreciation will be much 
less than with the motor-omnibus, but as to the 
length of life that may safely be anticipated there is 
as yet little knowledge. Engines and gears which 
do well when first new may give very different 
results when the newness is worn off. And there 
is the prospect of excessive competition. It is 
not impossible that the same number of motors will 
dis|f 9 ace the existing number of horse cabs, and it 
would be unsafe to assume that the public will use 
cabs in the future much more frequently than in the 
past. And every taxi-cab can do the work of three of 
the old-fashioned horse cabs. Things will right 
themselves in the end, but meantime investors will 


do well to recognise the necessarily risky character of 
investments in taxi-cab companies, and avoid those 
'which are not controlled by strong Boards. 

The Cotton Industry ,—Exports of piece-goods for 
October show considerable decline as compared with 
the same month of last year, as from 528,680,500 
yards to 455,686,700 yards, the shrinkage in the ten 
months being from 5,304,227,200 to 4,765,087,700 
yards. The shipments of yarn, too, have been on a 
smaller scale, and have decreased from 21,836,200 lbs. 
in October, 1907, to 16,764,200 lbs. last month. The 
markets are, however, beginning to show more life, 
and the reports of the American cotton crop leave 
little to be desired. According to Messrs. Hubbard 
Brothers and Co., of New York, the present crop is 
the largest ever grown. The weather since the be¬ 
ginning of the picking season has been perfect for 
the maturing and gathering of the crop. Crops 
which appeared doubtful a month ago, are now said 
to be assured and gathered. It is estimated that the 
consumption of cotton this season—allowing a de¬ 
crease of 300,000 bales as a consequence of the lock¬ 
out—with the mills all running as they did in 1906-7, 
will be about 12,400,000 bales ; and with stores de¬ 
pleted, and trade showing some signs of improvement, 
the outlook for I.ancashire is considerably brighter. 


OBITUARY. 

Robert Hovf.nden. —The death took place,^on 
the 23rd inst., in his 79th year, of Mr. Robeit 
Hovenden. He was the head of the well-known 
firm of hairdressers’ sundriesmen, which started 'in 
1866 the first newspaper for the trade. He has 
been a member of the Society since 1871. He 
was also an industrious antiquary, taking great in¬ 
terest in genealogies and parish registers, and was 
for ten years a Fellow of the Society of Antiquaries. 


NOTES ON BOOKS. 

Chit-carving and other Surface Carving. 

By Eleanor Rowe. London : Batsford, is, net. 

This little volume is written to take the place of 
the author’s earlier book, “ Hints on Chip-carving,” 
which, after running through several editions, is now 
out of print. It covers somewhat different ground 
from its predecessor, and the space gained by 
omitting a chapter on geometrical drawing is usefully 
devoted to discussing strap work and other forms^of 
simple low relief carving not quite so formal in cha¬ 
racter as ordinary chip-carving. Miss Rowe treats 
her subject throughout in a thoroughly practical, 
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workmanlike spirit, and her book should be of the 
greatest assistance not only to those beginning the 
study of wood-carving, but ako to teachers of the 
simpler branches of the craft. It would be a good 
thing if more amateurs followed the author's advice, 
and remembered that surface-carving is very much 
more suitable for tables, chairs, and so forth, “ than 
the carvings in high relief which are so often seen at 
local exhibitions," simple carving in low relief is 
within the capacity of most people, and is very much 
more pleasing than ambitious attempts at high relie 
badly or indifferently executed. It is interesting to 
notice that, whilst in the old book it was taken for 
granted that the chip-carver’s tools were inevitably 
the chisel and the veiner, Miss Rowe now suggests 
that at any late beginners with no experiente of tools 
should work with a knife. 


GENERAL NOTES. 


Opium.— The question of the opium traffic in all 
its bearings has been so fully discussed on all sides 
during the past year that the report of Mi. Archibald 
Rose, of Ilis Britannic Majesty's Consular Service 
(No. 4108, New Series) upon the immediate results 
from a purely commercial point of view will be read 
with interest. The famous decree from Peking of 
September 20, 1906, proposed the entire abolition 
of opium within ten jears, and in October, 1907, 
and April, 1908, further decrees gave evidence of the 
desire of the Chinese Government to carry out its 
purpose. The ratepayers in the International Settle¬ 
ment of Shanghai have decided to commence restrictive 
measures by closing 25 per cent, of the licensed houses 
under municipal control; and though it is difficult to 
obtain statistics on the decrease in consumption 
throughout the Empire, Mr. Rose says it is clear 
that A definite move has been made in the policy of 
abolition. The course of the opium market during 
the year has been largely influenced by these facts, 
and importers have also based their action largely on 
the action of the Government of India, which has 
reduced the export of opium to China by 5,100chests 
annually. In July the Viceroy of Nanking proposed 
a Government monopoly, and this was sufficient to 
reduce the prices sharply, both in the Patna and 
Benares product, though they reached a higher level 
than usual by the end of the year, when the pro¬ 
posal was known to have been definitively abandoned. 
Malwa opium was similarly affected, and the deliveries 
both of Malwa and Benares opium declined by about 
1,000 chests each on last year's figures for the five 
months ended May, 1908. The presence of numerous 
medicines in the native drug shops containing a heavy 
percentage morphia is not without interest at this 
period, and the fact that no morphia return appears 
in the Customs statistics proves the ease with which 
this product cgn b«ssmuggled into the country. 


Wages and Living in Japan. —The very*low 
wages paid to Japanese workmen is a considerable 
factor m the competition between Japan and our¬ 
selves for the trade of the East, but it looks as if, in 
this respect, the disparity is becoming less. In his 
report on the trade of the Consular District of Yoko¬ 
hama, just issued (Annual Series, No. 4165), Mr. 
Vice-Consul Harrington says that the average rate of 
wages in Japan has taken a special step upwards. 
Taking the rate of wages in 1892 as the standard, 
the average rate of wages for 38 classes of workmen 
in Yokohama had increased in 190616-95 percent., 
and in 1907, 30*27 per cent. Of the 38 classes only 
four showed a decrease in the figures of 1902, the in¬ 
crease being fairly well distributed over all classes. As 
compared with British standards, however, the rates of 
wages for labourers are still verj^ low, the standard 
of living in matters of food, clothing, &c., amongst 
the classes in Japan remaining correspondingly low. 
But the standard is certainly advancing, so that it is 
probable that wages will continue to increase. And 
the cost of living is rapidly lising. Taking 1902 
a.s the index year, of 37 ordinary articles of food, 
clothing, household tax, &c., the average cost 
had increased 21 per cent, in 1906, and 31*6 per 
cent, in 1907. 

The Russian Spirit Monopoly. —How greatly 
the spirit monopoly increases the resources at the 
disposal of the^ Government of Russia, and how 
rapidly it is growing, may be gathered from figures 
supplied by Mr. H. O’Beirne, Councillor of His 
Majesty’s Embassy at St. Petersburg, and just made 
public (Annual Series, No. 4163). This monopoly 
was introduced in 1905, and gradually extended 
throughout the empire. It is at present in force over 
the whole of Russia with the exception of the Trans- 
Caucasus, Turkestan, the Amur District, the Trans- 
Caspian, and Semirctchusk territories. The alcohol 
is manufactured for sale to the State according to a 
plan approved by the Finance Ministry, the amount 
required being apportioned among the local distil¬ 
leries, and the price fixed by the Government. State 
establishments transform the refined alcohol thus 
obtained into vodka, and the Government sells the 
product wholesale and in retail. The receipts from 
the monopoly increased from ^^50,000,000, in 1902, 
to ^^74,400,000 last year. In the earlier part of that 
period the great increase in receipts arose from the 
gradual extension of the monopoly; lately it is 
accounted for chiefly by increased consumption and 
a rise in the price of the liquor. Expenses have n- 
creased from 16,600,000 in 1902, to 18,700,000 in 
1906. Before the introduction of the monopoly in 
1895 the yearly revenue derived by the Government 
from excise and licenses on spirits was about 
;£’30 ,ooo,ooo. The payments in compensation to 
individuals and institutions deprived of the exclusive 
privilege to sell liquor are estimited in the 
current year at ^300,000, They are now practicMIy 
liquidated. 
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•MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock : — 

December 2.—“ Mechanical Flight.” By Eric 
Stuart Bruce, M.A. William Napier Shaw, 
Sc.D., F.R.S., will preside. 

December 9.—“ Kinematography in Natural 
Colours.” By G. Albert Smith, h'.R.A.S., and 
Charles Urban, F.Z.S. Sir John Cameron 
Lamb, C.B., C.M.G., Member of the Council, will 
preside. 

December 16.—** London Milk Supply from a 
Farmcr^s Point of View,” By Primrose McCon¬ 
nell, B.Sc.,^\C.S. Sir George Barham, J.P., 
President of the British Dairy Farmers* Association, 
•will preside. ♦ 

Indian Section. 

Thursday afternoon, at 4.30 o’clock : — 

Decbmber 10,—“The Birds of India.” By 
Douglas Dewar, I.C.S. 

Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

Oscar Guitmann, M.Inst.C.E., F.I.C., 
F.C.S., Twenty Years Progress in Explo¬ 
sives.” Four Lectures. 

Lecture IT,— November 30,—Manufacture of 
nitroglycerine — Use of anhydrous, sulphuric acid— 
Displacement process—Abolition of after-separation 
—Dynamites—Unfreezable nitroglycerine explosives 
—Guncotton—Selection of cotton—Acid mixtures— 
Apparatus—Percentage of nitrogen—After-treatment 
—^Nitrostarch, 

Lecture III.— December 7.— History of smoke¬ 
less powders—Their manufacture—PTameless powders 
—Fulminates and detonators — Fuses—Safety ex¬ 
plosives.—What renders an explosive safe in fire 
damp y —When is an explosive safe 't— Coal dust— 
Safety explosives in practice. 

Lecture IV.— December 14. — Use of nitrocellu¬ 
lose for celluloid,* artificial silk and varnish—Ma¬ 
chinery driven by explosives—Factories, their in¬ 
spection, construction and accidents—Precautions 
recommended — Electric lighting — Static electric 
charges—The merits and demerits of explosives— 
Stability and its proof—Stability in practice—Acci¬ 
dents with smokeless powder—Stabilizers — The 
powder of the future. 

G. L. Addenbroore, M.I.E.E., ” Electric 
Power Supply. ’ * Three Lectures, 

January 18, 25, February i. 

Leon Caster, A.M.LE.E., ” Methods of 
Aftificial Illumination.” Four^Lectures. 

^February 15, 22, March i, 8. 

George Gerald Stoney, M.Inst.C.E,, 
** Steam Turbines.” Three Lectures, 

March 22, 29, April 5. 


F. W. Lanchkster, ” Aerial Flight.” 
Three Lectures. 

April 26, May 3, lo. 

Juvenile Lectures. 

Tw'o Lectures suitable for a Juvenile audi¬ 
ence will be delivered on Wednesday after¬ 
noons, January 6 and 13, 1909, at 5 o’clock. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, Nov. 30...ROYAL SOCIETY OF ARTS, John- 
street, Adel phi, W.C ,8 p.m. (Cantor Lecture.) 
Mr. O. Guttraann, “Twenty Years Pro^^ress in 
Explosive*.” (Lecture 11 .) 

Geographical, Burlington gardens, W., 8^ p m. Dr. 

Vaughan Cornish, “The Panama Canal in 1908,” 
London Institution, Finsbury-circus, E.C., 5 p.m. 
The Earl of Ronaldshay, “Railway and Com¬ 
mercial Enterprises in China at the Dawn of the 
20th Century.” 

Tuesday, Dec. i.. Civil Engineers, 25, Great George-street, 
.S.W., 8 p.m. Discussion on Mr. D. A. Matheson*s 
paper, “ Glasgow Central Station Extension.” 
Wednesday, Dec. 2 ..ROYAL SOCIETY OF ARTS,, 
Jolm-street, Adelphi, W.C , K p.m. Mr. Eric 
Stuart Bruce, “Mechanical Flight.” 

Royal Arch.'eologiial Institute, 20, Hanover-square 
W., 4J p.m. Dr. A. C. Fryer, “A Note on a 
Leaden Font at ll.iresfield.” 

Thursday, Del. 3 Linnean, Hurlington-bouse, W., 8 p.m. 

I. Dr. G. Herbert Fowler, “ Biscayan Plankton ; 
The Ostracoda.” 2. Mr. Bunzo Hayata, “ Note 
on "Juniperus iaxifoUa^ Hook and Arn.” 3. Mr. 

R. J. Pocock, “ Mimicry in Spiders.” 

Chemical, Burlington>house, W., 8^ p.m. x. Messrs. 

J. E, Marsh and R. de J. Flemmg-Struthers, (a) 

“ Double Salts of Potassium Iodide with Mercury 
Iodide and Camphor Dimercuriodide in Organic 
Solvents.” (^) “ Action of Merc uric Iodide on 
Ketones in Alkaline Solution.” (r) “Condensa¬ 
tion of Camphor with Mercuric Iodide.” 2. 
Messrs. E. C. C. Baly, J. N. Collie, and H. E. 
Watson, “ The Relation between Absorption 
Speitra and Chemical Constitution.” Part XIII, 
“ Some Pyrones and Allied Compounds.” 3. 
Messrs. G. T. Morgan and Miss F M. G. Micklo- 
thwait, “Organic Derivatives of Arsenic.” Part I. 
*' Dicamphorylarsinic Acid ” 4. Mr H. E. 

Cockedgo, (a) “Tcllprian Dicyanide.” [b) “Boron 
Thiocyanate.” 

London Institute, Finsbury-circus, £ C.. 6 p.m. 
Mr. F. H. Jackson, “Cattaro and Ragusa: the 
Cities, the Country, and the People.” 

Civil and Mechanical Engineers, Caxton Hall, West¬ 
minster, S.W., 8 p.m. Mr. J. Sutherland Warner, 
“ The Influence of Track upon Railway and Tram¬ 
way Carriages.” 

Friday, Dec. 4 ..Civil Engineers, 25, Great George-street, 

S. W., 8 p.m. (Students* Meeting.) Mr. L. W, 
Atcherley, “ The Design and Erection of a Plate- 
Girder Bridge over the River Lea, at Brox- 
bourne.” 

Art Workers* Guild, Clifford’s-inn-ball, Fleet-street, 
E.C., 8 p.m. Paper on “ Political Cartoonists.** 
Architectural Association, 18, Tufton-street, S.W., 
7i p.m, Mr. W. Dunn, “ Early Studies and 
Future Practice.*’ • 

Saturday, Dec. 5...Educational Handiwork Association 
(At the House of the Royal Society of Arts, 
John-street, Adelphi, W.C.l, 3 p m. Dr. F. W, 
Mott, ” The Brain and the 3 an 4 >” 
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All communications for the Society should he addressed to the Secretary^ fohn-street^ Adelphi^ IV.C. 


NOTICES* 


NEXT WEEK. 

Mondan, l)Ecian*.KR 7, 8 p.m. (Cantor 
Locture.) Osc VK Gi'i IMANX, M.Inst.C. 1C., 
F.l.C., ]^\C.S., “Twenty Years Progress in 
Explosives.” (Lecture III.) 

Wednksdan , Dr( fmhbr 9, 8 p.m. (Ordi¬ 
nary Meeting.) (J. Alhekt Smi i h, F.R.A.S., 
and CIJXRLE.S I’KIJAN, F.Z.S., Kinemato- 
graphy in Natural Colours.” 

Thi'rsdw, Dfcemp.er 10, 4.30 pm. 

(Indian Section.) Doiajlas Dewar, I.C.S., 

The Birds of India.” 

Further details ot the Society’s meetings will 
be found at the end of this number. 


JUVENILE LECTURES. 

The usual short course of lectures adapted 
for a juvenile audience, will be delivered on 
Wednesday afternoons, January 6th and 13th, 
at 5 o’clock, by Charles Waldstein, Litt.D., 
Ph.D., Slade Professor of Fine Art in the 
University of Cambridge, on Uigging for 
Ancient Art Treasures.” 

Each Member is entitled to a ticket admit¬ 
ting two children and an adult. 

A sufficient number of tickets to fill the room 
will be issued to Members in the order in 
which applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


LIST OF MEMBERS. 

The new edition of the List of Members of 
the Society is now ready and can be obtained 
by members on application to the Secretary. 


CANTOR LECTURES. 

0 

On Monday evening, 30th inst., Mr. O'^CAR 
GutJ MANN delivered the second lecture of his - 
course on “ Twenty Years Progress in Explo¬ 
sives.” 

The lectures will be published in the Joitriial 
during the Christmas recess. 


PROCEEDINGS OF THE SOCIETY. 

THIRD ORDINARY MEETING. 

Wednesday, Delemher 2, 1908 ; WiLLi \M 
Napier Shaw, D.Sc., F.R.S., in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Haigh, George, Norwood-mills, Southall, Middlesex. 
Hardee, Oscar, Sumnierhill-lodge, Chislehurst. 
Harrison, P. Walton, County Surveyor’s Office, 
Norwich. 

Hewett, Bertram H. M., A.Xf.I.C.E., M.Am. 
Soc. C.K., 564, West 33rd Street, New York 
City, U.S.A. 

McCarthy, Edward Valentine, J.P., Ardmanagh- 
house, Glenbrook, Co. Cork, Ireland. 

Osborn, N. F, B., 11, Bruce-grove, Tottenham, N. 
Rosenfeld, Benedict, 8, Lindfield-gardens, Hamp¬ 
stead, N.W. 

Stokes, Rear-Admiral Robert Henry Simpson, R.N., 
Junior United Service Club, Charles-street, St. 
James’s, S.W. 

Taylor, Charles Davenport, ii, Stafford-tenace, Ply*- 
mouth, and Santa Ann, California, U.S.A. 

• 

The following candidates were ballotted for 
and duly elected members of the Society :— 

Abrahams, Arthur Edward, 5, Tokenhouse-yard, 
E.C. 
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A 11 uin» Ernest Frederick, Pali Hill, Bandra, near 
Bombay, India. 

Babington, Eustace B., Elm avenue, Long Eaton, 
near Nottingham. 

Ballon, Walter Seymour, Providence, Rhode Island, 
U.S.A. 

Barlet, Stephane, 97, St. Mark’s-road, North Ken¬ 
sington, W. 

Beede, Herbert Gould, Pawtucket, Rhode Island, 
U.S.A. 

Beesley, Frederick, 2, St. James’s-street, Pall-mall, 
S.W. 

Behrens, Captain Clive. J.P., S win ton Grange, 
Malton, Yorks. 

Benson, Dacis Edmondson, Assoc.M.Inst.C.E., 
12, Iiton-road, Southport. 

Bhaiucha, Rustof.jji Edaljj, Curabala Hill, Bombay, 
India. 

Booth, George T., Messrs. Booth, Macdonald and 
Co., P.O. Box 99, Christchurch, New Zealand. 

Boyd, William Beverley, Toronto Railway Com¬ 
pany, Toronto, Canada. 

Brown, William Love, 9, Garden-street, Montclair, 
New Jeisey, U.S.A. 

Buchanan, George C., M.Inst.C.E., Chairman, Port 
Trust, P.O. Box ^^5, Rangoon, Burma, and East 
India United .Service Club, St. James’s-sq., S.W. 

Caddick, Arthur, Arboretum-lodge, Lincoln. 

Calmon, Dr. Miguel, Gabinete do Ministro da 
Industria, Rio de Janeiro, Brazil, South America. 

Cohen, George A., 71, Portland-place, W. 

Cooper, George Seton Halcott, The Natal Brewery, 
Pieteimaritzburg, Natal, South Africa. 

Cosgrave, William A., Manipur, Assam, India. 

Cunningham, William M., M.A., 174, North Fourth- 
street, Newark, Ohio, U.S.A. 

Davis, E. A., Fernando Po, South-West Afiica. 

Dorn, Felix, 21, Belsi/e-square, N.W. 

Elies, E. H., 6, Short-street, Calcutta, and Messrs. 
Pigott, Chapman, and Co., r, Alission-row, Cal¬ 
cutta, India. 

Gardner, Walter ^ilvester, 16, Finsbury-circus, E.C. 

Garland, Frederick Joseph, M.T.Mech.E., The Water 
Works, Frimley-green, Surrey. 

Gawthorp, Thomas George, 16, Long-acre, W.C. 

Gehrke, A. H., 218, Denmark-hill, S.E. 

Gray, William, 132, Packington-street, Islington, N. 

Howard, Miss Rose Lilian, Apartado 1669, Mexico 
D.F., Mexico. 

Un Yuen Hsu, B.A., care of Chinese Legation, 49, 
Portland-place, W. 

James, Sir Henry Evan Murchison, K.C.I.E , C.S.I., 
Glenshee, Cambridge-park, Twickenham. 

Johnston, Alderman Charles, 17 and 18, Aldersgate- 

^ street, E.C. 

Jones, Rev. Robert hrancis, ii, Thorburn-squaie, 
Bermondsey, S.E. 

Jones, W. J. H., Hurlingham lodge, Fulham, S.W. 

Kranz, William G., Sharon, Pennsylvania, U.S.A. 

Lane, Hugh P., 93, Jermyn-street, S.W., and 
Royal Societies Club, 63, St. James’s-stree^, S.W. 


Law, William Henry, Virgil Works, 34, Eyre-street, 
Sheffield. 

Lingham-Lees, J., B.A., Clyde-house School, Here¬ 
ford. 

Lloyd, Captain M. B., Messrs. Curtiss and Harvey, 
3, Gracechurch-stieet, E.C. 

Loring, Lieutenant Frederick George, R.N., 
Secretary’s Oflice, General Post Ofiice, E.C. 

Love, James Black, M.A., Tientsin, North China. 

McLeod, James Moriison, 2, Hilldrop-road, N. 

Majumdar, Kedarnath, M.R.A.S., Mymensingh, 
India. 

Mallock, Henry Reginald Arnulph, F.R.S , (>, 
Cressw'ell-gardens, S.W. 

Meelboom, John A., Ferio Carril Buenos Aiies and 
Rosaiio, Buenos Aires, Argentine Republic. 

Melville, J. Stark, 10, Blylhswood-squaie, Glasgow. 

Mesens, Mademoiselle Jeanne. 79, Rue des Rentiers, 
Brussels, Belgium. 

Monteath, Sir James, K.C.S.I., Bellair. Chaimouth, 
Doiset. 

Moody, George H., A.M.I.Mech.E., Westholme, 
Bradley, Bilslon. 

Naiiman, R. K., Assoc.M.Inst.C.E., 9, Pall-mall, 

S.W. 

Nathani, M. R,, Kiponda-road, Zanzibar, British 
East Africa. 

Noakes, Lieutenant G. H., R.N.R., New Zealand 
Shipping Company, 138, Leadenhall - street, 
E.C. 

Orr, Robert M., The United Railways of Havana, 
Havana, Cuba, W. Indies. 

Oswell, George Devereux, M.A., Rajkumar College, 
Raipur, Central Provinces, India 

Panter, Frederick Richard, May-lodge, Upminster, 
Essex 

Pastakia, Jamsetji Jejeebhoy, Kavrana's building, 
Colaba, Bombay, India. 

Petrie, William Wilson, 25, Finsbury - ciicus, 
E.C. 

Pitt, Philip Septimus, M.A., 3, The Oval, Stafford. 

Quah Beng Kee, 41 and 43, Beach-street, Penang, 
Straits Settlements. 

Reuben, Simon, Anajee Soonder-road, Tembi, Thana, 
via Bombay, India. 

Robertson, Rev. Dr. David, M.B., Ch.B , Itu, 
Southern Nigeria, West Afiica. 

Rodrigo, Arthur Colin, 15, 44th-.street, Rangoon, 
Burma. 

Seppings-Wright, F. T., Koraput P.O., Vizagapa- 
tam District, South India. 

Shafi, Khan Bahadur Mian Muhammad, Baghhan- 
pura, Lahore, India. 

Simpson, Colonel C. N., Army and Navy Club, Pall- 
mall, S.W. 

Simpson, Samuel, B.Sc., Wiswell, Whalley, Lan¬ 
cashire, and Zomba, Nyasaland, Africa. 

Singh, Dr, Dais Raj Ranjit, L.M.S., I, Stanley- 
road, Allahabad, India. 

Sloper, Percy, 2, Colville-gardens, W., and Devon¬ 
shire Club, S.W. 
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Smith, Charles H., Philippine Judiciary, P.O. 

Manilla, Philippine Islands. 

Smith, Eden, 199, Yonge-street, Toronto, Canada. 
Stanton, Albert Lennox, 13, Hyde-street, King's- 
road, Southsea. 

Stephens, Robert, R.I.E.E., 57/2, 36th-street, Ran¬ 
goon, Burma. 

Steward, Henry Allan, Postford-house, Chilworth, 
Suirey. 

Tan Jiak Kim, The Hon., Panglima Prang, 115, 
River Valley-road, Singapore, Straits Settlements. 
Tattersfield, George H., 20, Kenilworth - court, 
Putney, S.W. 

Thanewala, Maneck K , 438, Thakoredwar, Bombay, 
India. 

Thomas, R. G. D., 8, Mission-row, Calcutta, India. 
Tremlett, Washington, 13, Rue Auber, Paris, and 
41, Conduit-street, W. 

Venn, John Augustus, Onitsha, Southern Nigeria, 
West Africa. 

Wang Tahsieh, His Eicellenry, 2, Lancaster-place, 
Belsize-squaie, N.W. 

Watson, Professor William hranklin, A.M., Furman 
University, Greenville, South Carolina, U.S.A. 
Welchman, Mrs. B. de Vere, The Close, Exeter. 
Westwood, Ernest Herbert Wyndham, A.M.I.K.K., 
Orontes, 140, Baikly - street, St. Kilda, Mel¬ 
bourne, Australia. 

Winstanley, Herbert, Beddingtoii-lane, Beddington, 
Sun ey. 

Wood, Thomas A., Nairobi, Biitish East Africa. 
Young Hee, M.R.S L, Kia Ora, 18, Kennedy-road, 
Hongkong, China. 

The paper read was — 

MECHANICAL FLIGHT. 

By Eric Stuart Bruck, M.A., Oxon. 

Otto Lilienthal, that gifted martyr of the 
air, tells us that in flying machines conception 
is nothing, construction is little, experiment is 
everything. 

The year of 1908 will be memorable in 
aeronautical science for its demonstration of 
the possibility of mechanical flight Day after 
day in France and America has been seen the 
spectacle of men, not holding in their hands an 
elaborate plan, not standing by some huge 
winged machine, but flying in the air with a 
grace equal to that of the soaring bird. This 
has been done with a machine not raised by the 
buoyancy of a gas, but with one that is heavier 
than the medium in which it travels, and whose 
sustentation and direction is accomplished by 
dexterity and skill. 

The experiments of the Brothers Wright are 
new triumphs bf tfie intellect of man, new 


examples of the old truths that a difficulty is*a 
thing to be overcome, and that the impossi¬ 
bility of to-day may be the achievement of 
to-morrow. This progress in human flight is 
not the result of any sudden new discovery ; it 
is the sequence of a long series of experiments 
Nor is it one nation that has forged the links 
that connect past researches to the successful 
issues of the present year. Internation¬ 
alism has been one of the most striking 
features of aeronautical development. 

It Is, howeviir, not without honour to the 
British nation, that one of thii fundamental 
principles of the recent experiments was pro¬ 
posed and elucidated by a Briton in 1866. 1 

refer to the important principle^f superposed 
surfaces, advanced in that year by the late F. 
H. Wenham. He pointed out that the large 
monosurfaces necessary to carry a man are 
difficult of control, but that the lifting power 
of such a surface can be obtained by placing a 
number of small surfaces above each other. 
Wenham built flying machines on this principle, 
with appliances for the use of his o a n muscular 
power. He obtained valuable results as to the 
driving power of his superposed surfa( es, but 
he did not accomplish flight. 

It was in 1872 that H. von Helmholtz empha¬ 
sised the improbability that man would ever be 
able to drive :i flying machine with his own 
muscular exertions. After his statements there 
came a period of stagnation in aeronautical 
research. An all important link was then 
wanting : this was the light motor. 

It is difficult to say how much aeronautical 
science owes to two illustrious names—Sir 
Hiram Maxim and the late Professor Langley. 
These two eminent men took up the subject of 
flight about the same time in the last decade 
of the last century, and applied tespit all the scien¬ 
tific knowledge of the time. Tlie flying ma¬ 
chine had come to be associated in the public 
mind with foolhardiness and failure. In the 
discussion following Sir Hiram Maxim’s paper, 

Experiments in Aeronautics,” read before 
this Society on November 28th, 1894, he says, 
“at the time he took up this subject it was 
almost considered a disgrace for an3^one to 
think of it, it was quite out of the question prac¬ 
tically.” But these two scientific men stepped 
into the breach, rescued aeronautics from a 
fallen position, and fired in its cause the enm 
thusiasm of men of light and leading. 

Sir Hiram Maxim built the largest flying 
machine that has been constructed. It 
spread 4,000 square feet of supporting sur¬ 
face, and weighed 8,000 lbs. The screw 
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pliopellcrs were no less than 17 feet ii inches 
in diameter, the width of the blade at the tip 
bein^y 5 feet The boiler was 363 h.-p. The 
machine was run upon wheels on a railway 
line. It was restrained from premature flight 
by two wooden rails placed on each side above 
the wheels. But on one occasion the tendency 
to rise proved too strong tor these measures of 
restraint. The machin(‘ burst through the 
wooden rails and flew for 300 feet. Rut Sir 
Hiram Maxim was not ready at that moment 
to fly further. When the machine took flight 
steam was shut off, the machine alighted, and 
was damaged in the fall. 1 'he Avisdom of Sir 
Hiram M^xim in not allowing the great 
machim* to take free flights was most com¬ 
mendable, for ^t that time the problem of the 
maintenanci* of equilibrium and stability 
was (juit»' unsolved. But what could not 
be dared with a gigantic' machine carrying 
human passengers, could be dared with an 
unmanned model. In i8q6 Langley’s tandem¬ 
surfaced model aerodrome had luck with 
the aerial currents, and flew for more than 
Inree-quarters of a mile over the Potomac 
Ri\er. This machine had 70 square feet 
supporting surface, weighed 72 lbs., and 
had an engine of one-horse power, weigh¬ 
ing 7 lbs. It is w^ell known how in latcT 
years, Langley exaggerated his model into a 
machine wdiich carried a man, and how twice 
when it was about to be put to the test over 
water, at the very moment of being launched, 
it caught in the launching ways and was pulled 
into the water. It is supposed that grief at 
not being able to put his work to a practical test 
hastened his death. But it is doubtful whether 
Langley’s man-lifting aerodrome would have 
kept its balance had it escaped the clutches of 
the launching ajiparatus. I n the light of recent 
experiments it has been scon that the main¬ 
tenance of equlibrium and st.'ibility demands 
special contrivances. 

It was the question of equilibrium which first 
led Lilii*nthal in Germany to experiment with 
what are called gliding machines. These are 
aeroplanes which are launched from some hill¬ 
side against the wind, and depend upon 
gravity for their motive power. In this way 
the art of balancing can be practised on motor¬ 
less gliders. With Lilicnthal commenced the 
age of systematic experimental flight. It was 
Lilienthal who made the great discovery of 
the driving forward of arched surfaces against 
the wind. Lilienthal made some 2,000 glides. 
Sometimes from a height of 30 metres he 
glided 300 metres. 


The underlying principle of maintaining 
equilibrium in the air has been recognised to 
be that the centre of pressure should at all 
times be on the same vertical line as the 
centre of gravity due to the weight of the 
apparatus. Lilienthal sought to keep his 
balance by altering the position of his centre 
of gravity by movements of his body. But 
one day he was upset by a side gust and was 
killed. Pilcher in England took up his epoch- 
making work. With his soaring machines 
he made some hundred glides, but hr* also 
made one too many. One day, in 1899, 
in attempting to soar from level ground 
by being towed by horses, his machine 
broke and he fell to the ground. He died 
shortly afterwards and became a British 
martyr of the air. It is sad to relate these 
successive tragedies, but recent accomplish¬ 
ment has fully justified the actions of those 
who gave their lives for the sake of knowledge 
and progress. 

The experiments of Mr. Octave Chanute, 
from 1896-1902, form important links in experi¬ 
mental flight. He first introduced the vital 
principle of making surfaces movable instead 
of the aviator, and he made use of .superposed 
surfaces. Mr. Chanute had made an exhaus¬ 
tive study of the subject of aerial navigation, 
evidenced in his book “ Progress in Flying 
Machines.” He estimated aright the value 
of the researches of Wenham, whose original 
memoir on superposed surfaces he has des¬ 
cribed as “ ('lassical.” He did not hesitate to 
adopt the principles advocated by Wenham 
in his own practical machines. He thus 
afforded an example of the expediency of 
studying the past as well as the present. As 
the earth contains hidden treasures unex¬ 
cavated for centuries, but which from their 
intrinsic beauty eclipse the decadent specimens 
of modern handicraft, so, too, the annals of 
science contain hidden treasures—indispen¬ 
sable principles—which after years of oblivion 
have to be unearthed into the light of day. 

In his multiple-winged machine Mr. Chanute 
fixed the wings on pivots. They retro-acted 
and swung horizontally, so as to bring the 
centre of pressure to coincide with a vertical 
line passing through the centre of gravity. 
After making 300 glides wdth this, he made 
a double-decked machine. It consisted of 
a rectangular bridge truss of wood, braced 
by steel wires, and carrying aerocurve sur¬ 
faces arched r-i2th on the top and bottom 
booms. An important feature was the 
rudder in the rear; it attached to the 
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machine by an elastic arrangement. The 
upper and lower surfaces of this rudder were 
acted upon by the wind gusts, and altered tlu^ 
angle of incidence of the main supporting sur¬ 
faces. Seven hundred glides were made by 
Mr. Chanute’s assistants with this machine, 
w’ithout any accident. In 1902, Mr. Chanute 
devised a triple-decked machine, and in this, 
the surfaces were pivoted to rock, fore and aft, 
on a stationary pivot. 

The work of Mr. Chanute represents impor¬ 
tant stages in the evolution of the flying 
machine, but it \vas reserved to two other 
geniuses to bring human flight to a point of 
progress where the prejudiced critic would be 
for ever silenced These two geniuses, were 
the Brothers Wright. I will, therefore, speak 
of their work, beginning with their earliest 
experiments. 

iiefore essaying practical flight, the Brothers 
W'right carried out laboratory experiments. 
It was in 1900 that they first began to experi¬ 
ment with gliding machines at Kitty Hawk, 
North Carolina. With the* comparatively small 
surfaces (15*3 square metres) they used in that 
year, they endeavoured to raise the machine 
by the wind like a kite, but finding that it 
often blew too strongly for such a system to b(' 
practical, in 1901 they abandoned the idea 
and resorted to gliding flight. 

These machines of 1901 had two superposed 
surfaces, 1*73 metres apart, each being 
6-7 metres from tip to tip, 2*13 metres 
wide, and arched i-iqth. The total sup¬ 
porting surface was 27 square metres. 
They dispensed with the tail which previous 
experimenters had considered necessary. In¬ 
stead they introduced into their machine two 
vital principles, upon which not only the 
success of their preliminary gliding experi¬ 
ments has depended, but also their recent 
ones with their motor-driven aeroplanes: i. 
The hinged horizontal rudder in front for con¬ 
trolling the vertical movements of the machine. 
2. The warping or flexing of one wing or the 
other for steering to right or left. Later a 
vertical rudder w^as also added for horizontal 
steering. The combined movements of these 
devices maintained equilibrium. The import¬ 
ance of the system of torsion of the mam 
carrying surfaces cannot well be over-esti¬ 
mated. We have only to look to nature for its 
raison d'etre. 

An instantaneous photograph of a flight of 
sea-gulls shows how varied are the flexings of 
nature’s aeroplanes in their wondrous man- 
teuvrings to main^in and recover equilibrium. 


In the earliest machines of the brothj;r& 
Wright the flexing w^as attained by light 
strings held in the hands of the operator. It 
will be seen later how m their recent machines 
a lever controls this as other accessory mo\e- 
ments. The frame of the 1901 machine w^as of 
spruce wood and steel. With this machine 
about 100 glides were made from sand mounds, 
known as the Kill l^evil Hills, at angles of 
9-10^’- A feature of those early experiments 
was the placing of the operator prone upon the 
gliding machine, instead of in an upright posi¬ 
tion, to secure greater safety in alighting, and 
to diminish the resistance. This, however, was 
only a temporary expedient while tiie Wrights 
were feeling their way. In the motor-driven 
aeroplanes the navigator and ^is companion 
are comfortably seated. After the experiments 
of 1901, the Wrights carried on laboratory 
researches to determine the amount and direc¬ 
tion of the pressures produced by the wind 
upon planes and arched surfaces exposed at 
various angles of incidence. They discovered 
that the tables of the air pressures which had 
been in use were incorrect. Upon the results 
of these experiments they produced in 1902 a 
new and larger machine. This had 28*44 
square metres of sustaining surfaces. Thus they 
showed they had attained to the use of surfaces 
of twice the area that previous experimenters 
had dared to handle. 

An insight into the cautious and scientific 
methods by which the Wrights have reached 
their ultimate success is afforded by the tests 
W'hich this new machine underwent before 
gliding flight w'as undertaken with it. The 
machine was first flown as a kite so that it 
might be ascertained whethe?r it would soar in 
a w’ind having an upward trend of a trifle over 
seven degrees. This was the slope of a hill 
over which the curnuit was? flowing. An 
experiment showed that the machine would 
soar under these circumstances whenever the 
wdnd was of sufficient force to keep the angle 
of incidence between four and eight degrees. 
Hundreds of successful glides W’ere afterwards 
made along the full length of this slope, the 
longest being 22^feet and the time 26 seconds. 
Glides were made at angles of descent of six 
degrees to seven degrees, and the glider 
supported 66 kilogrammes per horse-power. 

The next step was to apply a motor and 
screw propellers in place of gravity. This w^ 
done in 1903, when four flights were made, the 
first lasting 12 seconds, the last 59 seconds,, 
when 260 metres were covered at a height of 
two metres. 



52 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


December 4 , 1008 . 


1904, several hundred were made, 

some bein^ circular. All this work was carried 
on in a secluded spot and unpublished. 

In December, 1905, the world was startled 
by the news that the Brothers Wright 
had flown for miles in half-an-hour. 

Much more than this at the time the 
brothers would not say, and for three years 
the world thirsted for the fuller knowledge 
only this year revealed. In the interval 
some went so far as to distrust the state¬ 
ments of the Brothers Wright, but those w'ho, 
like myself, had had the privilege of corres¬ 
pondence with them from their first experiments 
felt the fullest confidence that every statement 
they had made was fact. This summer at Le 
Mans in France and Fort Myers in America, 
Mr. Wilbur Wright and Mr. Orville Wright 
have demonstrated to the w’orld the veracity of 
their former statements. The photograph 
shown to the meeting is the machine at Le 
Mans with w^hich Mr. Wilbur Wright won the 
W'orld’s record of flight—i hour 31 minutes 
25 4-5 seconds. 'I'his event was only two days 
after the news had arrived of the accident to 
his brother’s machine in America in which Mr. 
Orville Wright broke his leg and Lieut. 
Selfridge was killed. This accident, of 
necessity, caused a temporary depression. 
1 can myself bear witness to its momen¬ 
tarily depressive effect on an illustrious aero¬ 
nautical assemblage. Had there not been 
the brother at Le Mans to vindicate the 
good character of the Wright machine, 
the disaster might have been another of 
those blows w'hich retard progress. The ac¬ 
complishment of Mr. Wilbur Wright’s great 
feat at a time when his nerves must have 
received a severe shock W’as an example of 
the competency of the two geniuses who, 
of all aviators, have most forwarded aerial 
navigation. 

In Wilbur Wright’s machine at Le Mans, 
the two superposed slightly concave surfaces 
are about 12*50 metres long and 2 metres wide. 
They are separated by a distance of i *80 metres. 
At a distance of 3 metres from the main sup¬ 
porting surfaces is the horizontal rudder for 
controlling the vertical motions. This is com¬ 
posed of two oval superposed planes. At 2*50 
metres in front of the main supporting surfaces 
is the vertical rudder, composed of two vertical 
planes. 

The 25 horse-power motor is placed on the 
lower aero-surface. This w*eighs 90 kilo¬ 
grammes. There is no carburetter, the petrol 
b^g injected into airlet pipes. At the left of 


this motor are the two seats, side by side, for 
the operator and his companion. 

The transmission of power to the two pro¬ 
peller shafts is effected by chains running in 
guide tubes. The left-hand chain is crossed, 
to give the opposite movement to the propellers. 
The two w ooden propellers at the back of the 
machine are 2*50 metres in diameter. They 
have a low rate of revolution—450 revolu¬ 
tions per minute. Perhaps the weakest part 
of the Wright machine is the material of the 
propellers—^his is wood- To this fact would 
appear to be due the accident to Mr. 
Orville Wright’s machine, in America. As is 
well known, Mr. Orville Wright had extended 
the length of those propellers. In rotating, 
one of them struck against a wire, hanging 
loosely, and was broken. Had the propeller 
been made of suitable metal, it would not, 
probably, have been injured by the impact. 

The area of the sustaining surfaces is fifty 
square metres. The weight of the whole 
machine (wnth aviator) is about 450 kilogram¬ 
mes. Levers under the control of the aviator 
regulate the various functions of the machine, 
the flexing of the carrying surfaces, the move¬ 
ments of the horizontal rudders, the vertical 
rudder, <S:c. 

For starting, the machini* runs on rollers 
along a single wooden rail, but w'hon tht‘re is 
no wind the catapult apparatus has often 
been used. This consists of a skeleton 
pylon stand, at the top of which there is a 
weight attached to a cord passing through 
a pulley. The free end of the cord is passed 
through a pulley at the remote end of the line 
and brought back and attached to tfic car by 
a patent catch. When the weight is allowed 
to fall the machine is shot forw'ard with 
starting impetus, enabling the flight to com¬ 
mence. The w^eight is 700 kilos, and it falls 
5 metres. 

While the world was w^aiting for the details 
of the Wright’s machine, another type of 
aeroplane machine came into existence in 
France, which may be described as an un¬ 
bending type, and is devoid of the vital 
principle of movable main surfaces, which 
would appear to give the Wright machine 
a great margin of safety in windy weajther. 
Xhe first of these machines was the bird 
of prey of M. Santos Dumont. Rudely 
simple was it in its construction. Two box 
kites form the supporting surface. In the 
centre is the motor with the screw behind. To 
attain flight the machine is run upon wheels 
until a certain speed is alitainfd, when the 
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machine takes flight. Mr. Farman’s machine 
is another example of a machine that does not 
bend its wings to adapt itself to circumstances, 
but still we are bound to confess that the feats 
which Mr. Farman has managed to perform 
with his machine, which many critics will say 
is a less perfect type than that of the Brothers 
Wright, are greatly to his credit. Our 
national sympathies have been very much 
with Mr. Farman in his experiments, for though 
they have taken place in France, the experi¬ 
menter is of British descent. 

Amongst the more recent feats of Mr. Far¬ 
man may be mentioned his town to town journey 
from Chalons to Rheims. Another example ot 
the same school is M. Delagrange’s aero¬ 
plane, and this has accomplished no unworthy 
flights. In fact, at one time, this last summer, 
M. Delagrange held the officially observed 
record for duration of flight, 2 q minutes sM 
seconds, until this was greatly surpassed by 
Mr. Orville Wright. 

fn practical aeroplane travelling there are 
two great difficulties to be overcome. one, 
starting; two, stopping in the air. As has 
been mentioned above, there are at the 
present time two methods of starting em- 
ployt'd, that of the Brothers Wright, who use 
starting appliances that are independent of 
the machint*, the other that of the French 
school, who use wheels which are part of the 
machine itself. There ai*e disadvantages with 
either method. It would be hardly practical 
to carry a luigc starting catapult, or evim 
rails, on an aeroplane, and the system of 
running on the ground on wheels to start, 
\NOuld not be practical in a ploughed field, 
while the speed required would be prohibited 
on a public road. For this reason, some think 
that the Helicoptere, or lifting - screw flying 
machine, will have advantages over the aero¬ 
plane, as the lifting horizontal screws will 
enable it to rise from any place at any time, 
and wall also endow’ it with the powder of 
stopping horizontal motion, without de¬ 
scending. 

Possibly the future flying machine will con¬ 
sist in the combination of the aeroplane and 
lifting-screw systems. In the way of safety 
there will be undoubtedly an advantage m re¬ 
taining the aeroplane surface in case of falls, 
even though it may not be adjusted to support 
a certain weight, like a parachute. In the case 
of Mr. Orville Wright’s accident, the spread of 
canvas, to some extent, retarded the fall. In 
the opinion of Mr. Orville Wright, had the 
accident happened higher up in the air, he 


would have been able to right the machine, 
and to glide safely to earth with it. When 
1 send up this tiny aeroplane, made on the 
Dandrieux pattern, after its power is exhausted 
it glides down, sustained by its aeroplane 
alone. 

Concerning the fall of an aeroplane through 
accident, such as the collapse of a motor, or 
even the gliding down purposely without motor 
action w'hen near to ground, I would like to 
make a suggestion. If arrangements could 
be devised suddenly to make the sustaining 
surfaces convex when about to descend, a safe 
descent would probably be muclj facilitated. 
When 1 take a flat strip of paper and let it 
fall, in the majority of cases«it wall fall revol¬ 
ving rapidly, a fact first pointed out by Maxwell 
and afterw^ards commented upon by Lord* 
Rayleigh as a fact that has not been com¬ 
pletely explained. But if I curve up the ends 
of this strip very slightly, the strip generally 
falls to the floor without turning over. If I 
let the strip fall ten times in succession, it 
wall probably maintain its stability through¬ 
out the test. This is, I think, an experiment 
w'orth a practical test. 

While on the question of means of securing 
safety, it may perhaps be suggested that in 
experimental flights it would be advisable if 
the operator and his companions provided 
themselves with parachutes, w’hich probably 
in the future will come to be regarded as the 
lifebuoys of flying machines. It would be 
posssiblc for parachutes to be so suspended 
that the weight of the aviators suddenly 
thrown on to them would release them. 
Probably the best form of parachute w'ill be 
found to be one with a rotary fall, a principle 
that has yet to be worked out. 

The sycamore seed in fjUling affords an 
example of a rotary parachute. I l(*t these 
sycamore seeds fall from a height and they 
descend slowly and steadily, rotating as they 
fall. It seems, therefore, that for a small 
surface the rotary fall is slower and more 
stable than gliding falls. But the* behaviour 
of large surfaces has yet to be observed. 

There are some who say that the experiments 
of the Brothers Wright show that the conquest 
of the air is complete. But those who speak 
thus, grasp not the situation. It is true that 
the Brothers Wright have, this year, shoiwn 
that mechanical flight is possible in a calm 
atmosphere, and in slight breezes, and this is 
in itself a triumph. But before we can say 
that man has mastered the great problem of 
flight, he must fly not only in tranquil airs and 
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sligKt breeztis, but against strong winds and 
treacherous gusts. Then only will he have 
wrested from the sea gulls their long-guarded 
secret, when, like them, he can use the swift 
moving air currents to aid his flight. When 
the aeroplane has encountered the storm, and 
sailed in its midst undisturbed, and comeback 
safe to port, llu‘n, and then only, can we say 
that, for everyday practical use, the aeroplane 
has come. 

There will, too, be much to be learnt con¬ 
cerning the tricks and ways of aerial currents, 
even in more tranquil airs. The following 
simple experiment may suggest how the balance 
of an aeroplane may be unexpectedly upset by 
an uprising currint of air. 

When the wind blows against a cliff or steep 
' hill there is produced an upward current of 
air. You can see this by watc hing sailing 
birds who, with outstn'tched wings, rise up, 
sustained by these vertically moving currents. 
lmagin(‘ this board is the side of the cliff or 
hill, and that air pressure derived from these 
bellows IS the wind. On the top of the board 
1 have placed a little piece of tissue paper. 1 
blow against the boltom of the board and send 
the little piece of paper flying by means of the 
up-rising currents of air produced. 

Now imagine an aeroplane comfortably 
travelling and maintaining its equilibrium 
and stability. When it reaches the region 
of the cliff and the sudden uprising current, 
there will b(‘ a great chance of its equilibrium 
or stability being upset. 

In view of the possibility of man acquiring, 
like soaring birds, the power of making use 
of the vertical component of the wind, the 
internal work of the wind, /.c., its gustiness, 
and even the non-uniformity of wind, /.c., its 
different velocities at different levels, it would 
seem important that every light that can be 
thrown upon the difficult subject of equilibrium 
and stability, experimentally and mathemati¬ 
cally, should be eagerly sought. In connection 
with the subject qf “ longititudinal stability,” 
I should like to call special attention to the 
remarkable researches of Professor G. H. 
Bryan and Mr. W. E. Williams. 

In the course of a few remarks on gliding 
flight which Professor Bryan made during 
a Friday evening discourse at the Royal 
Itfttitution in 1901, it seemed to me evi¬ 
dent that he had a greater grasp of the 
mathematical side of the problem of aerial 
navigation than had been previously evidenced, 
and, at my request, he wrote the remarkable 
"'■mathematical discourse on the subject Njhich 


was read before the Aeronautical Society of 
Great Britain on December 3rd, 1903. 

The remarks of Professor Bryan as to the 
distinction between equilibrium and stability— 
a distinction not very generally appreciated— 
may perhaps with advantage be here quoted: 

“ We say that the motion of a flying machine is 
steaily when the resultant velocity is constant in direc¬ 
tion and magnitude, and when the angle of the 
machine to the horizontal is constant. If this motion 
IS slightly disturbed the machine may either return 
after a time to the oiiginal motion, or it may take up 
a new and altogether different mode of motion. In 
the first case, the steady motion is said to he stable, 
and in the second unstable. 

“It is evidently necessary foi steady motion of any 
kind that theie should he equilibiium —?./■., that there 
should be no forces acting on the machine (apart from 
accidental disturbances) which tend to vary the 
motion, and hence it follows that the number of 
modes of steady motion ol which a machine is 
capable is, in general, limited, and that when an 
unstable, steady motion is disturbed, the new mode 
of motion taken up is entirely diffeient from the old. 

“It is necessary to distinguish carefully between 
equilibrium and stability, as the two aie very often 
confused together. Equilibrium is necessary to 
secure the existence of a mode of steady motion, but 
is not sufficient to ensure the stability of the motion. 

‘ ‘ The question of the stability of a rigid body 
moving undei the action of any forces has been 
solved by Routh. In ordei to apply his results to 
the stability of flying machinc.s, it is necessary to 
know the moment of inertia of the machine about 
its centre of gravity, the resistance of the air on the 
supporting surfaces as a function of the velocity and 
angle of incidence, and also the point of apjdication 
of this force, the centre of pressure for different 
angles of incidence. If these are known foi the sur¬ 
faces constituting an) machine, then the problem of 
its stability for small oscillations can be completely 
solved. Unfortunately, our knowledge of these points 
is very unsatisfactory. Several valuable series of ex¬ 
periments have been made to determine the resistance 
on jilancs, but Iheie is still some doubt as to the 
position of the centre of piessure at small angles of 
incidence, especially for oblong planes, and very little 
indeed is known as to the movement of the centre of 
pressure on concave sui faces. Until experiments are 
made on this point it will be impossible to solve the 
problem of stability for machines supported on con¬ 
cave surfaces.” 

The last words of Professor Bryan empha¬ 
sise the necessity of laboratory research, as 
well as the need for continuing our ^experiments 
in the open. Regarding experiments as to the 
movement of the centre of pressure on con¬ 
cave surfaces, it may be hoped that when 
the Brothers Wright publisti th*e full results 
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of their own laboratory researches, light on 
this subject will be forthcoming. 

The photographs of the paths of aerial gliders 
taken by Professor Bryan and Mr. \V. E. 
Williams are sugfgestive ofth(’ utility of further 
photographic resean'h on a larger scale. 'J'hese 
photographs wc're taken by attaching magne¬ 
sium wire to small gliders, consisting of square 
planes and pairs of square planes, and allow¬ 
ing them to descend in front of a camera in a 
dark room with the w'ire burning. By placing 
a rotating wheel in front of the camera, a 
dotted instead of a continuous track was 
obtained, enabling the velocities at dilhirent 
points to bo compared. When the path is 
nearly straight tw’o sets of oscillations are 
t)bserved. If either of these oscillations 
increases as the glider descends, the glider 
\vill be longitudinally unstable. 

'fhe following are the photographs referred 
to — 

1. Single squan; plane. Length of path 
about yards. 

2. Path of gJidiT. Single plane. The curve 
shown is the projection of a helix. 

Path of glider. Tw'o vSquare planes at a 
small ang-le showing instability du(‘ to increase 
of oscillation of small period. 

q. Path of glider. Two square planes 
inclined at a small angle. 

5. Path of glider. Twai squan* planes at a 
small angle. The oscillations of short period 
xvere not started in this I'ase. Length of 
path about 8 yards. 

(). Two square planes. 

7. Path of glider, consisting of tW'O square 
planes set at an angle of 15^^. Length of path 
about seven yards. 'I'he drop at left-handed 
side was caused by glider hitting a bench. 

8. Path of glider, consisting of two square 
planes inclined at an angle of 10^’. 

9. Two square planes at angle, gliding at 
a large angle with the horizontal. 

10. Single square planes. 

11. Path of single square plane, showing in¬ 
stability. Interruptions in the curve were caused 
by a wheel rotating in front of lens of camera, 
and show' relative velocity at diffeient points 
of path. 

With regard to the equilibrium'and stability 
problem, we.have not yet got quite beyond the 
utility of observations with gliding models in 
the open. There is much yet that might be 
learnt as to the behaviour of various forms of 
sustaining surfaces. An instance of very 


successful and instructive glides (wath models) 
was afforded on the occasion of the Kite 
Display, at Sunningdale, in J907, the ex¬ 
perimenter being- Mr. Jose Weiss. His 
demonstration of the possibility of the main¬ 
tenance of bal.'incc for a considerable 
distance, with a model lauiich(*d from a 
hill top, w’as one that should encourage 
himself and others in lurther research into 
the difficult problems of soaring flight. He 
exhibited two model gliders, having wing 
areas of 3*6 and 12*8 square feet, wuth 
total w<*ights of 2I lbs. and 15 lbs. respec¬ 
tively, the lead ballast in each case repre¬ 
senting about tw'o-thirds of the total weight. 
When launched from the liighest hillock 
available, the best glides obtained w'ere 
some 200 yards in length, with drops of 
from thirty to fifty feet. The small model 
raised somt* 200 feet by a largti kite, and 
released from that height, righted itself in¬ 
stantly in each cast*, and gave some \ery finti 
glides, the longest being about 600 yards. 
Some further comparative tests of this descrip- 
titm might prove* useful. Professor Br3’an has 
siiggi*stcd that model flyin,g machines might 
advantageously bi* lilted with instruments to 
n*gister stability. 

In connection with aerial navigation, a line 
of resi'arch the iqiportance of which cannot 
well be overestimat(*d, are those investigations 
which deal with the motions of the medium 
of travel. Thanks to the indefatigabh* I'tforts 
of Dr. William Napier Shaw, the investiga¬ 
tion of the upper air is forming a feature of 
the work of the Mcteorolog-ical Office, and 
most important results have been obtained. 
Such investigations are all-essentiaI for the 
progress of meteorology ; but they are equally 
important for the advance of aTirial navigation, 
and their continuance and extension is worthy 
of the heartiest national support. 

It has been said that the ideal flying machine 
wall be attained by a system of automatic 
stability. Since Mr. Brennan showed how' a 
train could travel on a mono-rail and keep its 
stability by the application of the gyroscope, a 
new' hope has arisen that the gyroscopic prin¬ 
ciple may be so applied to flying machines as 
to lender them automatically stable. Simple 
experiments w'ith the ordinary gyroscopic top 
show us that rotary motion can annul tHe 
effects of forces other than gravity'. I will 
show a most simple experiment I have devised 
as being suggestive of the gyrosc« pic principle 
being able to annul the disturbing influences 
of aij currents if applied to flying machines 
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I spin this gyroscopic top on the point of 
this piece of wire projecting from a wooden 
stand. When spinning in this position, to the 
uninitiated it might seem that the top is in a 
very unstable position, and that the slightest 
force would turn it over. Hut 1 can subject 
the top while spinning to the strong air pres¬ 
sures produced by the action of these bellows, 
and its spinning is quite undisturbed, the 
rotary action annulling not only gravity but the 
force of air pressure also. The possibility of 
the application of tht' gyroscope to flight is 
worthy of the attention of the engineer. 

Though we are yet in a stai^eof experimental 
flight, andinuch has to be learnt in theory and 
practice before it can be adapted to the re¬ 
quirements of ^aily life, still even in its par¬ 
tially develo]’>cd state the aeroplane may prove 
to be a potent factor of w^ar. Under the cogent 
force of necessity the slenderest threads may 
have a power that in peace and prosperity 
would never be at'corded them. 

Who would have thought that during the 
siege of Paris a few" unsteerablo balloons could 
carry on the postal service ? If w'ar w'ere to 
break out might not a clever and nimble nation 
recognise powers of mischief in the multiplica¬ 
tion of a WVight aeroplane ? 

For this reason it is imperative that the 
British nation should keep its national service 
of the air at the same standard as other 
nations. 

Such progress in aeronautics as has this year 
been chronicled is perhaps the forc-shado'wing 
of that day when the first line of defence w’ill 
be common to all nations. For long our in¬ 
sular position has been our security and our 
ships our glory. 

Rut there is an universal law, “ irdi/Ta pc?,’’ 

nothing stands.’’ If the air is conquered, 
whether we like it or not, the skill of the British 
engineer must be largely diverted from tra¬ 
versing the wMtery ocean to raising defences in 
the air. But there is consolation in the thought 
that the maintenance of oursuprcmacy in the air 
wall call for those heroic qualities which some¬ 
times in security have to lie dormant, but 
which are necessary to preserve nations from 
decay. 

I will forbear the discussion of the much 
vexed question as to whether, when frontiers 
are obliterated and w'ar made hideously terrible 
by the flying machine, there will come the end 
of strife. But at any rate we may hope that 
the common paths of the air that will unite 
nations will remove many prejudices and pro¬ 
long the blest hours of peace. 


DISCUSSION. 

The Chairman, in opening the discussion, thought 
that if the audience turned aside from the alluring 
statements of the last few paragraphs of the paper 
and confined themselves to the present instead of 
looking so far into the future as to discuss the effect 
upon war, and upon nations which engaged in war, 
of the perfecting of the flying machine, they would 
recognise that a long struggle had been going on 
between the air-ship and the aeroplane, the dirigible 
balloon and the heavier-than-air machine, which was 
kept in the air by its velocity or by some effect of 
sciew rotation. He supposed the issue between the 
air-ship and the aeroplane would probably depend 
upon the way in which those machines managed to 
accommodate themselves to the weather. It was 
certain that a machine which was of the size of an 
Atlantic liner presented opportunities to the 
weather of which it was never shy of taking 
advantage. The enormous size that was neces¬ 
sary for an air-ship laid it open to difficul¬ 
ties to which, up to the present, nearly all air¬ 
ships had had to succumb. Aeroplanes also were 
machines of very considerable dimensions. Perhaps 
the most beautiful slide which had been shown was 
the one representing the flight of seagulls. Those 
ingenious birds managed to take advantage of the 
weather in a way which at present was inimitable by 
human devices, possibly on account of the very large 
dimensions that were necessary in order to overcome 
the great forces of gravity. It therefore became neces¬ 
sary to treat the relation of the aeroplane to the atmos¬ 
phere in a way in which it had not hitherto been 
studied. As soon as the form of aeroplane which was 
most likely to be successful had been settled, additional 
information would be demanded as to the structure of 
the winds, because, when the aeroplane had been 
adapted to windless air or a light breeze, it would 
be necessary to make the next move and adjust 
it to stronger airs. Something was already known 
about the variations in the velocity of the 
wind ; but it was not known to what ex¬ 
tent those variations in the current extended 
laterally or vertically. The effect of the obstacles 
that found themselves in the way of an air current in 
setting up eddies and variations in the structure of 
the atmospheric current, which were of the order of 
the dimensions of a flying machine, were not known 
to any great extent. Those were some of the 
subjects which quite properly might be thought 
About in connection with the author’s admirable 
review of the magnificent success that had been 
achieved by the Wright Rrothens, Mr. Farman, and 
others in the application of the flying machine. 

Sir Hiram Maxim said it was quite true that he 
commenced to study the question of fiying machines 
many years ago, but it was not until 1893 that he 
commenced serious experiments. As early as 1886 
he was approached by several^ wealthy gentlemen, 



December ,, 1908. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


5; 


who asked him if he thought he could build a flying 
machine, how long it would take, and how much it 
would cost ? His reply was it would take five yeais 
of his undivided attention and might cost 00,000. 
A common domestic goose could fly and why should 
not man lie said that a very powerful and light 
motor would be necessary, and, as no such motor 
was in existence, he should devote three jears of his 
time to developing a motor of the internal combustion 
type, and two }ears to building a true flying machine. 
As no suitable motor was in existence in 1893 he built 
a pair of very light steam engines, that weighed in a 
finished condition 320 lbs. each, and collectively they 
developed 362 actual horse-power. The sciew propel¬ 
lers were 17 feet 11 inches in diameter and had a pitch of 
16 feet. When running at full speed they developed 
a screw thrust of rather more than 2,200 lbs. The 
highest speed attained was at the rate of 42 miles an 
hour, and the lifting effect was about a tenth more 
than the weight of the machine, the water and three 
men on board. But the quantity of water required 
was so great as to render the machine of no 
value; moreover, it was found absolutely impossible 
at the time to obtain sufficient room for manceuvring 
the machine in the vicinity of London. During the 
two first 5 cars of his experimental work he was out 
of Fngland fully fourteen months on company busi 
ness. The ultimate form his machine took was the 
result of numerous experiments, and in its finished 
condition it had the following features :—Two super¬ 
posed aeioplanes, fore and aft horizontal rudders, 
screw propulsion with two wooden sciews running in 
opposite directions ; the screws were strengthened by 
having canvas glued on to the thin parts of the 
blades; and it was interesting to note that the most 
successful machines built up to to-day had all of these 
features, A great deal had been said lately regarding 
the value of flexing the outer and after corners of the 
wings or aeroplrtne-!) of flying machines. That was 
one of the features, or perhaps the feature, of the 
Wiiglt machine; but that device was patented by 
him in connection with a flying machine eleven years 
ago. He believed that it was in the leign of Queen 
Anne that a large cast-iron cannon was mounted 
at Dover Castle with some such inscription upon it 
as:—“ Sw^ab me out and keep me clean, and IMl send 
a ball to Calais-green.’^ As a matter of fact, how¬ 
ever, that gun would not carry more than one- 
tenth pait of the distance across the Channel; 
and he doubted very much if it would be possible 
to-day to construct a gun powerful enough to 
carry much farther than half way across the Channel. 
Up to the present moment the only apparatus pro¬ 
duced by mankind that conld carry on warfare across 
the British Channel was a flying machine. The 
Wright machine, as Major Baden-Powell would be 
able to testify, was a very rough and imperfect piece 
of mechanisn!. The home-made motor of the Wright 
Brothers worked very badly, and on many occasions it 
would only work a few minutes at a time without a 
failure, and th^ machine itself was susceptible of a 


great number of improvements. Still, the maefiine, 
imperfect as it wa.s, flew, and it was known that on 
one occasion it continued in the air over an hour and 
a half, and travelled at the rate of forty miles an 
hour. It would therefore be seen that, with a machine 
no larger and no more efficient than that, providing 
it had a reliable motor, it would be possible to cross 
and re-cross the Channel three times in the darkness 
of one night. The Wright machine has two aero¬ 
planes, each 40 feet long. The motor was of 24 hoise- 
power, but still Wiight was able to carry a load in 
addition to his own weight of 240 lbs. The engine has 
four cylinders and a rather heavy cast iron fly-wheel; 
the weight of the fly-wheel would easily add two 
cylinders to the motor when no fly-wljeel would be 
necessary. With this additional powx^r and a slight 
addition to the length of his acropj^ne^, he would be 
able to carry easily a weight of 300 lbs. at a rate of 
forty-five miles an hour. It would, therefore, be seen ^ 
that the Wright machine, with only a very little im¬ 
provement would be a veiy efficient military weapon. 
Did anyone doubt for a single moment that in case 
the country found itself at war with a strong Conti¬ 
nental Power, such machines would not be used for 
bombarding English towns from the (‘ontinent? A 
French engineer, who was in a position to know', and 
w'ho had a thorough grasp of the subject, informed 
him only a short time ago that, within one yeai, 
machines would be made in France that would fly 
from Paris to London, without stopping. Such 
machines were certainly in range of the “ possible,” 
and w’hen they came, London could be attacked 
without encountering the dreaded British Navy. 
There was only one means of combating that danger, 
viz., to make flying machines ourselves. The dis¬ 
covery of gunpowder made a complete change in civi¬ 
lised warfare, but the change did not take ]>lace 
quickly, because guns at that time were very difficult 
to make with the tools and appliances in existence. 
But, at the present moment, the tools and appliances 
were at hand, and the change would be quite as radical, 
and a great deal quicker than it was on the dis¬ 
covery of gunpowder. \'ast sums*^)f money would be 
paid by Governments, in the immediate future, for 
military flying machines, and an oppoitunity was now 
presented to wealthy men, such as only occurred once 
in a century. But imagination was necessary in order 
to look into the immediate future. He had been 
w'orking on drawings relating to flying machines 
during the last three weeks. One of the nist 
things he took in hand was a carburetter, and he 
had designed one that would make gas, or rather 
carburetted air, from light petroleum of a uniform 
density quite irrespective the quantity used 
or the temperature; it would make gas of the 
same quality whether the pressure was one ounce 
or 100 lbs. to the square inch or* the liquid. With 
this apparatus a gasoline motor ought to work as well 
and be as reliable as the oi dinary gas motor using town 
gas. He had recently made drawings of an extremely 
light and powerful motor which would be much lighter 
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for the power developed than any motor heretofore 
made, and still have a fair factor of safety. That 
was accomplished by using an especially strong steel, 
and putting it wheie it would do the most good. It 
appeared to him that it would be a relatively simple 
matter to build successful flying machines at the 
present moment, and a great deal of experimenting 
was not necessary. Stability against tipping over 
and plunging sideways could be provided against 
without flexing wings that inquired a great deal 
of skill to work. Ii was only necessary so to poise 
the side wings or aeroplanes as to cause them to 
encounter more aii and to produce greater lifting 
effect when tilted downward. i < to airange the 
wings so thr.t in case the machine tipped to 
the right or to the left, the outer ends of the aero¬ 
planes produced i greater lifting effect on the lower 
side than on the higher side. That made the 
‘ apparatus self balancing in that direction, and con¬ 
sequently no skill was reijuired , and as far as steering 
in a vertical diieclion w'as concerned, to provide against 
lapid reaiing 01 pluuging, it was only necessary to 
commence experimenting with machines in which the 
fore and aft ruddeis were widely separated. That 
gives the operator time to think and act. He had 
leceiitly prepared a little woik on flying machines, 
in which he ga\e an account of his experimental work, 
and a considerable amount of data and formulae that 
would be of great use to those who were experiment¬ 
ing with flying machines. It had about 100 illustra¬ 
tions, and nearly all the photographs and drawings 
weie made by himself. He expected it would be 
published within a vc eek, and he hoped it would do 
something to populaiise the science of aeiial naviga¬ 
tion. He was no longer a young man, but a very 
active old man, still able to do an immense amount 
of work, and he was ready to put his shoulder to the 
wheel and do his level best to put this country at 
least abreast of any other country in the new .science. 

Major B. F. S. Baden-Powkll thought all pie- 
sent must have enjoyed Mr. Bruce’s paper, which 
gave an excellent %\\untc of the recent advances m 
the conquest of the air. Sir Hiram Maxim had 
made a remark with regard to his (Maj ir Baden- 
Powell’s) opinion of the Wrights’ fl>ing machine. 
It was true that when he first examined it he 
was very much struck at the rough way in which 
it appeared to be put together/ yet it was impos¬ 
sible to find any part that was leally weak and in¬ 
capable of fulfilling its object, so that it was a 
thoroughly good machine, although it certainly looked 
rough. Some people said that the Wright machine 
looked uncomfortable and dangerous, and that it 
pitched about, but having had the opportunity of 
riAtig in it, he w^as able to say that he felt just 
as safe sitting in the machine as he did in sitting on 
one of the seats in the theatre in which the meeting 
was being held. All who wished to see how the 
Wrights’ flying machine worked when it was in 
the air should attend the paper at the Society on the 


9lh inst., when a cinematograph film of the Wrights’ 
machine which had been lent by Mr. Urban, would 
be shown; and, in his opinion, after seeing the 
film on the screen, it gave quite the best idea of the 
machine he had yet come across. Every motion of 
the machine was depicted, and the film gave a very 
good idea of what the machine looked like when it 
was flying through the air. He wished to endorse 
Sir Hiram Maxim’s remaiks with regard to the 
great difficulty experienced with the engines 
of flying machines. If no such tiouble had 
been experienced be, and no doubt many others, 
would long ago have built a machine that 
would easily fly through the air. He began 
experimenting with a small petiol engine many 
years ago, but he could never get it to work; 
and only that very morning he had been looking at 
an engine which he had had for eight months, and 
even now it did not run satisfactoril), although it was 
working much better than at first. Every day im¬ 
provements w'ere being made in the motors, and he 
did not think difficulties connected with motqrs weie 
likely to largely interfere with flight in the fuluie. 
He was convinced that, not in a lengthened time but 
within the next two or three years, probably all pre¬ 
sent would have exjierienced what it was like to fly 
through the air; and it was of the greatest import¬ 
ance to England from a military point of view that 
Englishmen should push ahead with the subject and 
develop it, astheii neighbours had been showing them 
they ought to do. 

Mr. Walter I\ Reid thought that e\eiything 
the author had stated bore the impress of truth ; 
and all his statements could be absolutely relied on, 
particularly with regard to the Brothers Wright. 
There was a time when the Press of this counliy 
said that the Brothers Wright w’ere romancing, and 
had not flown at all. He thought there was no 
doubt they had been maligned in that respect, and 
that they were really the first people to make a 
practical flight. The soaring work that had been done 
laid the foundation for aerial navigation in modem 
times, because unless one learnt to sustain one¬ 
self, and at the same time balance oneself in the air, 
there was very little chance of flying at all. Lilien- 
thal left behind knowledge which had been applied 
by every maker of an aeroplane, and he was glad the 
author had paid a lull tribute to bis memory. He 
thought the greatest credit was also due to Mr. 
Ghanute for the work he did with regard to the con¬ 
struction of aeroplanes, that gentleman practically 
constructing the first gliders of the two-decker 
system, such as were being used in most of the 
present aeroplanes. He saw a most interesting series 
of experiments made with a Cbanute glider at 
Louis a few ycais ago, where a very pimple starter 
was used. An electro-motor was fitted on a truck, 
the motor being connected with a steel drum 
on which was a steel wire. The man in charge sat 
on t^e ground about 100 yard? or Ihore away, the 
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tnotor was set going, it pulled him along, and in a 
^second or two he was 40 or 50 feet up in the 
air. fie then released the wire and sailed away. 
}Ie had seen a number of models of lifting screws, 
but none of them, so far as he was aware, had actually 
been successful. Theoretically one would think they 
would work well, but practically, when one made 
screws of a size sufficient to bear a weight, especially 
of a person, stiuctural difliculties commenced. The 
Aero Club had a private test of a number of models 
very recently. Some of them worked beautifully, but 
in most of them the propoition of the diffeient parts 
was quite impossible on a large scale With regard 
to the (|uestion of the rotaiy paiachute, he did not 
understand how the parachute could sustain any 
greater weight through rotation, and he did not think 
It would. A surface whether it was rotating or not, 
had no motive power of its own ; and if an unlucky 
aeronaut came down with such a rotaiy parachute, 
he (Mr. Reid) did not think he would know 
whether he came down on his head or feet ’ As 
far as meteorological work was concerned, he did 
not think the Government did its duty to the country. 
A magnificent meteorological station for exploring the 
upper air had been established in Germany, and in 
view of the enormous amount of cajiital that was 
invested in British shipping, this nation of all others 
ought to take the lead in the exploring of the upper 
-curients of the air, because the upper cun cuts pre¬ 
dicted to a certain extent the lower ones. Another 
very important point was whether aeronauts should 
copy Nature or not. Most mechanical things weie 
against Nature. So far as was known the largest 
flying organism that had evei existed had a spread ot 
wings about 20 feet. That measurement had already 
been doubled on a flying machine, and if people w'ere 
to fly they would have to go very much further in that 
direction. Very much greater weight for power 
was at the tlisposal of inventors than in any animal 
that existed. A machine could be obtained that 
•exercised the power of a horse only weighing three 01 
four pounds, and no animal or bird in Mature had such 
a relative power as that. He believed the screw w'as 
extremely defective, and he was not sure whether the 
sciew, although it was so easily applied, would be the 
permanent means adopted for piopelling aerial ma- 
•chines. Another important point was that the con- 
■structors of aeroplanes did not at present utilise the be^it 
constructive materials at their disposal, such as new 
kinds of steel; and he thought if co-operation could 
be established between metallurgical firms engaged^ 
in that industry and the makers of aeroplanes it- 
would be a great national advantage. 

Colonel ¥, C. Trollope said that the chief 
fault of all aeroplanes was the engines, which 
were always liable to get out of order. He had 
heard from Sir Hiram Maxim that evening the best 
tiews he had heard for years, namely, that he had 
•discovered a reliable carburetter. The prime neces¬ 
sity for an aeropilane^as a trustworthy engine; .but, 


unfortunately, those which had been hitherto used 
only worked for three or fom minutes and then bioke 
down. 

Mr. Percivai Spencer thought the ideas pro¬ 
mulgated in the eaily days of the Aeronautical 
Society had formed stepping stones to the accom¬ 
plishment of flying, and having seen the Wrights’ 
machine at Le Mans he was of opinion lha 4 . the prin¬ 
ciples used in the construction of the machine w'eie 
initiated years ago, and had now' been developefl to 
actual success. After calling attention to the ease 
with w'hich the Wiight aeioplanc w'a^ manipulated 
and the maivellous records it had made, Mr Si)encer 
said he could not agree wdth the author that the 
wooden propeller was necessaiily the ^ause of the 
accident to Wilbui Wiight’s machine in America, 
and, in his opinion, the same result w’oul l ha\e 
occurred if the propeller had been made of inetil He 
aKo suggested that if Mr. Bruce ie[)eated his lectine 
to an English audience he should convert the weights 
and measures he hid mentionc 1 into English figure^, 
bscau->e otherwise an English an lienee might not ap¬ 
preciate the figures used. Personally he dul not 
look upon the lifting screws^ associated wdth the aero¬ 
plane with any degree of confidence, and the author's 
suggested improvements in that direction were, he 
thought, hardly necessary. 'J'be Wiights had 
proved that they could fly 40 mile-» m one hour, and 
they therefore had a successful machine. Piesuming 
that the English Channel w'as 20 miles across, Wnght 
could have crossed the channel in half an hour, or 
with a 20 mile-an-hour wind blowing against him in 
one hour; or w'lth a 20 mile-an-hour with him 
ill 20 minutes. The b'rench jieople seemed to 
understand that flying machines had come to stay, 
as they had ordered 20 machines and intended 
to allow expert aeronantists to practise with them. 
He trusted that this country would not be behind¬ 
hand in this respect. A practical flying machine was 
at their beck and call, which the members of his own 
family would be prepared, it assistance was foith- 
coming, to use; and, thanks to Mq^or Baden-Powell, 
this country was m the unique position of having 
placed at its disposal grounds near London wheie 
experiments on full-sized machines could be carried 
out. 

Mr. Bruce, in leply, said he believed the advan¬ 
tage of the rotary parachute w'as its stability and 
slower descent; but, as he mentioned in the paper, 
the experiment had not been woiked out on a laige 
scale. The fact that the propellers of the Wright 
machine were made of wood had been very much 
criticised on the Continent, rnd when an accident 
occurred he thought it ought to be thoroughly 
investigated, just as other accidents were, in order#if 
possible, to get at the cause. 

The Chairman, in proposing a hearty vote of 
thanks to Mr. Bruce for his suggestive paper, thought 
that a great deal coubi be done by putting all those 
who were interested in the subject, in possession of 
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the^atest information of what had been done by other 
countries and other persons, because there was 
a considerable danger of people trying over again 
experiments which had already been carried out, 
and from which conclusions had been drawn. 
The author had done that in a very excel¬ 
lent manner. Whatever might be said about the 
Wrights’ machine, it could not be considered that 
the last word had been said about the construction 
of a flying machine, because we were at the begin¬ 
ning and not at the end of the subject. One of the 
ideas with legard to aeronautics which has blocked 
the way for some lime was Prof. Newcomb's 
suggestion that the inciease in difficulty was out of 
all proportion to the numerical increase in si/e, and 
that in the case of flying the increase of difficulty 
with size was aV so gieat a ratio that a practical 
solution of the prolflem was not likely. 

The lesolution of thanks having been carried by 
acclamation, the meeting terminated. 


LONDON TRAFFIC. 

In ^Vugust, i<)07, a special London Traffic Branch 
of the Board of Tiade was constituted, under the 
direction of Sii Herbert Jekyll, “ with the object of 
consideiing new schemes of locomotion seeking 
statutoiy authority, so far as they come within the 
scope of the Board of Trade; collecting informa¬ 
tion; preparing an Annual Repoit on the whole 
subject of London Traffic for presentation to Parha- 
iiient; and carrying out any additional duties that it 
might be called on to discharge.” The first of these 
Annual Reports has just been published as a Blue 
Book fCd. 4370], and it has been prepared w'ith the 
object of supplementing the Report of the Royal 
Commission on London Traffic, which was completed 
in 1905, by indicating the changes w’hich have taken 
place since then, bringing the statistics up to dale, 
and giving any additional information that may have 
become available.«• 

The Report proper is divided into eight sections. 
The preliminary part emphasises the magnitude and 
imjiortance of the problem, which deals with an area 
of J iOm) square miles and a population of over seven 
millions. It would ajipedr that not only is the 
popul.ition of l.ondon increasing rapidly, bu<^ also 
that the number of journeys per head is growing 
with even greatei speed; for whereas in 1905 the 
number was 153*2, in 1907 it had lisen to 177*5. 

The second section deals with the cost of w’idemng 
roads and streets, and the necessity for a comprehen¬ 
sive plan of street and road improvement. It is also 
printed out that, although a good deal has already 
been done, the attention of the former Metropolitan 
Board of Works and the London County Council has 
been mainly directed to a number of isolated im¬ 
provements “valuable in themselves, but having 
little reUtion to each other or to the general require- 
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ments of I.ondon as a whole.” A couple of para¬ 
graphs are devoted to the question of constructing 
new roads for the exclusive use of motor vehicles; 

“ but befoie allowing these to be made,” says the 
Report, “ it would be necessary to ascertain how far 
they would fit in with a general scheme; whether 
they would stand in the way of the opening of 
thoroughfares required for the common use of all 
kinds of traffic, and to what extent they would impede 
cross movement. This, however, pre-supposes the 
existence of a general scheme, and no such scheme 
has yet been made, or can be made, without full and 
detailed inquiry. The difficulty is one which arises 
whenever an attempt is made to pronounce upon the 
met its of any suggested improvement. It is clear 
that no real progress can be made until some definite 
plan has been evolved with which detailed proposals 
can be compared and co-ordinated.” 

Means of Locomotion. 

The next four sections deal with public caniages, 
tramways, railways, and steamboats. During the 
years 1903-7, the number of licenses issued for hansom 
cabs has diminished from 7,499 to 5,952—a decrease 
of 1,547. In the case of four-wheeled horse-drawn 
cabs the number has remained about the same, while 
during ibis period the increase in the case of mechani¬ 
cal hackney carriages has been 722, of mechanical 
omnibuses 1,192, and of mechanical tramways 1,192. 
The year 1908 will probably show a further large 
increase of motor cabs, as the two principal motor- 
cab companies, which have now been amalgamated, 
expect to have 3,000 in service by the end of the 
year. Omnibuses showed a total increase of only 126; 
but the number of mechanically-propelled vehicles 
rose from 13 to 1,205. Tramcars incieased from 
1,719 to 2,172; and, whilst those drawn by horses 
declined from 1,143 lo 404, mechanical power was 
used in 1,768 in 1907, as against 576 in 1903. 

With regard to tramways, although the aggregate 
mileage is large—at the end of 1907 the total of 
tramways and light railways open for traffic in 
Greater London was 304 miles, and the total length 
of single track 553 miles—it is far smaller in propor¬ 
tion to population than the mileage in provincial 
cities, and compares even more unfavourably with 
that in foreign towns. But this is not the only 
defect in the tramway service. Diversity of owner¬ 
ship, lack of harmony in the working of different 
systems, want of connection or absence of arrange¬ 
ments for through bookings, are among the chief of 
these defects The Royal Commission passed severe 
strictures upon the inconveniences arising out of the 
conditions of the service. “From every point of 
view,” they said, “ tramway accommodation is 
glaringly defective .... It is difficult to appreciate 
how such a state of things can have been tolerated 
so long.” Certainly considerable improvements have 
been made since these comments were written, but 
they are not wholly inapplicable now. 

Some idea of the recent great activity in railway* 
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construction in London is afforded by the fact that 
26J miles of new tube railways were opened dining 
the period 1903-7, while the Metropolitan and Dis¬ 
trict Railways, and various lines working in connec¬ 
tion with them, were electrified. ** These works. . . 
have had an effect on London traffic for which no 
parallel can be found since the introduction of rail¬ 
ways. . . . More than 1,200 millions of passenger 
journeys were taken on electrical railways in the 
course of the five years from 1903 to 1907, and 70 
millions more journeys were taken in 1907 than were 
taken in 1903. Traffic is still increasing, and the 
new lines have not yet had time to develop their full 
capacity.’’ 

The conclusion recapitulates the most important 
changes that have taken place since the issue of the 
Report of the Royal C'ommission, but adds that 
nothing of any moment has since occurred to weaken 
or disturb their recommendations. It then proceeds 
to refer to the unanimous recommendation of the 
Commission that a Traffic Board should be estab¬ 
lished, and sets forth a long list of the various 
enquiries which the (Commissioners thought that it 
should undertake. The subject is, of course, enormous. 
As Sir Herbert Jekyll states, in his prefatory note, 

London traffic presents not one, but a number of 
problems, differing from each other, yet so inter¬ 
related, that no one of them can be dealt with without 
at the same time bearing the others in mind. These 
pioblems which all involve social and economic con- 
^jiderations of great magnitude and intricacy, call for 
incessant vigilance, inasmuch as they are changing in 
some of their aspects from day to day, and a change 
in one is liable to affect all the others. A close 
study of the whole subject tends to support the con¬ 
clusion that it can only be dealt with eflectively by a 
permanent body giving continuous attention to it in 
all its branches. In any case, improvement must 
necessarily be slow, and might at first be scarcely 
peiceptible. A large amount of preliminary work 
has to be done before a definite line of advance can 
be marked out, and a plan devised to which future 
action can be made to conform. Until that stage 
has been reached it is difficult to see how progress, 
adequate to the needs of its vast population, can be 
made in the orderly development of means of loco¬ 
motion and transport throughout the area of Greater 
London.” 


THE DEVELOPMENT OP VENICE, 

Venice is doing its best to emulate the enterprise 
of its citizens in the glorious past, when Venetian 
ships patrolled the Mediterranean from end to end. 
A line of 14-knot steamers is proposed to be run 
between Venice and Constantinople, while another 
line to South America and the Pacific Ocean is also 
being demanded. The Venice Steam Navigation 
Company has ixvu'eased the aggregate tonnage of its 


ships, and a new steamer, the Pandolo, started for 
Calcutta last year. A regular call is now made at 
Massowah, and arrangements have been made with 
Japanese and German lines for the conveyance of 
Italian goods on from Calcutta to Japan and 
Australia. 

A commercial museum, too, has been started for 
the special purpose of bringing the Venetian 
merchants into closer contact with firms in the 
East and elsewhere, and to promote the export of 
industrial and agricultural products from Venetia. 
The museum authorities publish a monthly journal 
giving reliable and most useful information relative 
to foieign markets, and Commendatore Ant. Santa- 
lena is starting exhibitions of Italiar;, products at 
Smyrna and other commercial centres. 

Direct trade between Venice mnd the United 
Kingdom developed during 1906, the imports 
having increased by ^^288,188 and the exports by 
;f65,303. There is, however, far more energy, so we 
are told by the British Consul, shown by foreign 
firms, more especially German ones, in their methods of 
transacting business than is displayed by our country¬ 
men. Their agents take much trouble in calling on 
all retail shops, and are glad to accejn small oiders. 
They can generally show samples ol articles in de¬ 
mand which, though possibly inferior in quality, are 
of better outward apj^earance and cheaper, while 
they grant easier terms of payment, and quote prices 
including all charges to destination. 

Among items of trade possessing interest ioi 
English business men it may lie noted that t5pe- 
writing has much increased during the last three or 
four years, notwithstanding the continued high prices 
of the machines, all of British or American oiigin. 
Gramophones, on the other hand, have lost their 
bold on the public fa\ our, so the sale is now much 
limited. An increase again i‘^ observable in the 
number of shops for the sale of Venetian lace, which 
is in great demand. Real old lace is more rarely to 
be found, while any authentic piece of the sixteenth 
century, or Point de J Vwijc, which had the reputation 
of being the finest lace in the worftl, is almost unob¬ 
tainable except in museums, private families, or 
religious institutions. Lawn tennis and football 
clubs, which only a few years ago were harilly 
known in these provinces, aie now' greatly in vogue, 
and the Consul considers there is a good opportunity 
for British manufactuiers to push the sale of goods 
connected with these games among respectable dealers 
in Venetia. 

With regard to wine, viticuUuiists ha\e succe.‘>s- 
fully combated the peronospera and phylloxera by 
various methods. The crop in 1907 throughout Italy 
was estimated at 1,232 million gallons, a quantity 
never before reached ; while in Venetia the ) ield wtfs 
about double that of former year.'. Timber is a 
product which has been plentiful in past times; but 
the forests are deteriorating, especially in the province 
of Belluno, and re-afforestation is now an utgent 
reform in consequence of the floods so prevalent in 
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Veiw tia. Among the trees in great demand is the 
Canadian poplar, which has been found to be more 
suitable for manufacturing paper, and the Italian 
Government has offered a liberal scale of rewards 
with the view of promoting the planting of these 
tree®. 

Lastly, regarding some of the well-known monu¬ 
mental attractions of Venice, it is interesting to see 
that the lebuilding of the Campanile has been 
steadily progressing; about one-third or 105 feet 
has been completed, and the whole structure is 
expected to be finished by the end of IQIO. The 
special scaffolding erected around the Campanile 
can be elevated 01 lowered by screws and levers at 
each corner, thus facilitating the reconstruction. 
The celebrated old prisop of St. Mark, which, as all 
readei^ of “ Childe Harold ” know, is connected 
with the Palace of the Doges through the Bridge of 
Sighs, over the Kio della Pagha, will now cease to 
be a prison, and the prisoners are to be transferred to 
a more suitable building elsewhere. 


POPPY CULTURE AND OPIUM 
MANUFACTURE IN INDIA. 

Deep ploughing is practised for the poppy, which 
is not the case with any other crop grown in India ; 
the same kind of plough is used now as was in vogue 
centuries ago. It is a rudely-constructed implement 
with one handle, a shaft, and the share beam. The 
last is usually made of the babal tree, because it is 
tough. A long pointed piece of iron is attached to 
the share beam to protect the wood, and to enable 
the plough to sink more deeply into the ground. 
This plough is drawn by two bullocks. The land is 
then ban owed, and it is ready for irrigation, which is 
accomplished by drawing w'ater from a well, with two 
bullocks, and luuning it thiough a sluice to the land. 
The patch of land, from one-thiid to tw’o-thirds of an 
acie. is surroiin ied by an embankment, which defines 
the boundaiy, hojjls the w^ater for inundation, and 
server* as pathwajs. One well can be made to ser\e 
twenty to thirty farms of one “ beegah,” that is, one- 
third of an acre in extent. There are thousands of 
the®e wells throughout India used for iirigation in 
growing every kind of crop. They are comparatively 
cheap and convenient, as the farmers dig and e<|uip 
the wells, and breed the bullocks themselves, so that 
well irrigation is the cheapest. Moreover, the 
Government can impose no tax for the w'ater, as is 
done when it is supplied from Government tanks or 
reservoirs, 01 from canals. There are 25.500,000 
acres of land in India irrigated by wells and private 
ir^gation, according to the American Consul-General 
at Calcutta. The poppy seed is mixed with sand, so 
that it wdll not be sown too thickly, and one-tbird of 
the mixture is scattered over the prepared ground and 
tie other twc-thiids held for future sowing on the 
same sol). The farmer then gives the ground a w’ater- 


ing. When the soil is dried out to some extent, he 
again ploughs the land, but not so deeply as at first, 
harrows, and then sows another third of the mixture 
of sand and poppy seed, which is treated as the first 
third. Then follows the sowing of the last third, 
and similar treatment. Thiee pounds of poppy 
seed will sow a “beegah.” In a few days 
the seeds sprout and send up rich green shoots. 
Then comes the particulai work of thinning out 
the sprouts. To accomplish this, the women and 
children ciawl along much in the same way as is 
done in weeding and thinning sugar beets. In 
about thirteen weeks the fields are in a beautiful 
white bloom, for the white poppy is the one richest 
in opium, and women and children are set to work 
gathering the heads. They are carefully packed m 
baskets, and later made into “ roties,” which look 
like bread cakes, eight or ten poppy heads being 
baked in one cake. The cakes are reduced to 
powder and afterwards mixed with the liquid opium 
in the factory. When the crop of poppy heads is 
gathered, work begins in the opium “kotbie,” 
which is a shed made of bamboos and thatched 
with grass. The heads aie jmnetured with lorn- 
needles, tied in a bundle, and laid aside, for the 
juice to oo/e out during the night. The juice thus 
obtained is carefully scooped up and preserved in an 
earthen jar. A poppy head will stand from five to 
six puncturings, which are made every other day, by 
which time the head has yielded all the juice that will 
ooze out. The heads are then broken off and the 
stalks made into bundles, for both the heads and 
stalks are sold to the Government. After the crop 
has been thus gathered and put into marketable 
shape, the Government officer comes into the neigh¬ 
bourhood, and sends word that he is ready to test, 
weigh, and pay for the opium produced. The old 
factory at Patna is one of the largest factories in 
Bengal, as well as one of the oldest. Here the crude 
opium is again tested, and then put into large vats 
which are slightly heated. Rakes are then used in 
stirring and in equalising the fluid preparatory to its 
being boiled, and the powdered pods put in to thicken 
it. When the mass is of the proper thickness it is 
taken out and put into earthen moulds, where it 
remains until it becomes quite hard. Then it 
is squeezed into the shape of balls the size of small 
apples. These balls are dried in the sun, and after¬ 
wards stored away in a room, on shelves one above 
the other. When it is ready to pack in chests, a 
native climbs from tier to tier, forty feet above the 
cement floor, and drops ball after ball in quick 
succession, these being caught by a native below, 
until all the shelves are empty. Near the opium 
factory is a saw mill, where the wood is cut in proper 
lengths and made into boxes. In these boxes the 
opium is packed for shipment and home consumption. 
The odour of opium arising from the factory can be 
detected a long way off, and a visitor to the factory 
will soon realize a sense of drowsiness, as if he had 
taken a doss of laudanum. 
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GOLD- AND SILVER-SMITHS’ WORK. 

An interesting exhibition of work in hand- 
beaten silver and gold, enamels, wrought-iron anti 
architectural fittings was given last week by Messrs. 
Omar Ramsden and Alvvyn Carr at St. Dun* 
Stan’s Studio, Seymour-place, South Kensington. 
Among the most important exhibits were a num¬ 
ber of rose bowls. Of the^e perhaps the most in¬ 
teresting was a bowl in hand-beaten and repou^\e 
silver, presented to the retiring Principal, Sir Arthur 
Rucker, F.R.S., by the stafl' of the University of 
London. This is emblazoned with the aims of the 
University, the impaled arms of Sir Arthur and 
Lady Rucker, and of Brasenose College, Oxford. 
These are connected by a ribbon bearing the 
dedicatory insciiption, and alternating with panels 
in repousse of the briar rose. 

A pair of companion rose bowls was also shown, 
on which are depicted “The Revenge” and “The 
Aimada.” These display in rich a wealth 

of medireval naval pageantry, and are good examples 
of fine silver chiseling. Another interesting side of 
these artists’ woik was the jewellery, amongst which 
was noticeable a finely chiselled goU! St. George and 
the Dragon pendant. 

A series of episcopal seals of the J.ords Bishops of 
Carlisle, E.xeter, Birmingham, Rockhampton and 
Polynesia deserve notice, especially the last. As 
Polynesia is a new diocese, it was necessary to design 
new aims. The*>e show an heraldic ocean, bearing 
on its surface the St. George’s Cross, upon wln'ch is 
laid a Bishop’s mitre, to symbolise the foundation by 
the Chuich of P'ngland of a dioce'-e amid the weaves. 
The first quarter shows the arms of the archidiocese 
of New Zealand, in whose province Polynesia falls. 

IMessis. Ramsden and Can are fortunate in their 
opportunities, having been commissioned from 
time to time to design .ind carry out woiks of 
juiblic interest. The Great Monstrance for West¬ 
minster Cathedral, and the Lo\ing Cup for the 
University of Paris will be fresh m the memory of 
the artistic world. In their recent exhibition they 
showed a very handsome loving cup, presented to the 
Clothw’orkeis’ Company. A Gothic mustard-pot— 
one of fourteen executed for the Merchant Taylors’ 
('ompany—is a work that takes rank with the 
beautiful mediccval salt-cellars. And mention should 
also be made of a dignified gold chalice which has 
been executed for the Brompton Oratory. 

To many people, however, the most interesting 
featuie of the exhibition lay in the artistic taste and 
skill which Messrs. Ramsden and Carr have brought 
to bear on the ordinary articles of domestic use. 
Tea-pots, milk-jug«, sugar-basins, claret-jugs, knives 
and forks, fire-irons, door-furniture—for all these 
they have invented new and charming designs, and 
their work proves not only that these common-place 
articles may hll be things of beauty, but also that 
they may be obtained at a cost little if at all exceed¬ 
ing the prices paid for the ordinary articles wh’ch 
disfigure so many of^our houses. 


HOME INDUSTRIES 

Standardising Cotton, —Mr. C. W. Macira, of 
Manchester, chairman of the International Federation 
of Cotton Spinners, has received a letter from the 
United States Department of Agriculture, in which 
he is informed that Congress has directed the Secre¬ 
tary of Agriculture of the American Government to 
establish official standards of nine grades of American 
cotton. The intention is to have one set of standards 
for the entire country, so as to secure uniformity in 
price quotation, and eliminate as much reclamation 
as possible, there being at the present time different 
standards of cotton in differnt parts of the United 
States that create confusion, dissati^faction, annoy¬ 
ance, and loss to the produceis, the cotton trade, 
and the spinner. It is desiied to estaKlish an inter¬ 
national .standaid for American cotton, and it is the 
intention to invite a committee to meet in conference 
w'ith the Department of Agriculture in Washington 
early in iqoq. Any recommendations made by the 
conference will ha\e gieat weight with the American 
Secretary of Agriculture in prepaimg the nine official 
standards directed by Congress, and it is hoped that 
other countries may adopt similar standards. It is 
thought that two or three days in Washington will be 
sufficient. The Department of Agriculture will refund 
travelling expenses of the members. All the facilities 
of the Department of Agriculture w’ill be placed at 
the disposal of the members of the Committee. Mr. 
Macara is invited to suggest the names of a niimbei 
of gentlemen prominent in the cotton business that 
three may be selected from among them, one man 
for each of the three most important cotton manu¬ 
facturing nations of Europe. It is not intended 
that the members of the Committee shall officially 
represent any cotton exchange or firm, but shall act 
simply in the interests of the entire cotton industry. 
In Ml. Macara’s opinion — doubtless shared by 
other representative cotton spinners—the Conference 
suggested by the United States Department of 
Agriculture is a development which, if tarried out 
successfully, will prove to be of great advantage to 
the cotton industry. It is, he conyders, a direct out¬ 
come of the International Conference of the Spinners 
of the World and the Cotton Spinners of America, 
held in the autumn of last year at Atalanta, Georgia. 

Meat Supplies,—Vox some time past statements 
have been current as to the likelihood of serious 
increase in the price of meat, and the outbreak of 
foot and mouth disease in the United States is not 
calculated to alia) the rather vague fears caused by 
these predictions, and the idea that in some mysterious 
way an American s>ndicatehas succeeded in obtaining 
the control of the suiplus meat supplies of South 
America. But whatever the future may have in stoy, 
the past few weeks have seen prices exceptionally low. 
Arrivals of Argentine chilled beef have been very 
heavy, and prices as low as 2jcl. per lb. have been 
accepted for both hind quarters and fore quarters. 
Even at these figures the supply has exceeded th; 
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‘demand and two or three of the meat companies 
have frozen considerable quantities of their supplies. 
English, Scotch, and town-killed American beef have 
not suffered to the same extent, only the inferior 
ranch meat being sold at low prices, but the market 
has been very slow. The foot and mouth disease in 
the United States will probably improve prices a 
little, but it is not expected that there will be anything 
like a dear market before the end of the ) ear. Ship¬ 
ments of dressed beef are expected to increase. Prices 
•of mutton have been low for some months past, 
English meat being quoted at 5d. and Dutch at 4d. 
per lb. The sheep are said to be in such large 
numbers in Holland that consignments to this country 
may be expeo^ed to continue heavy for the rest of the 
year. The immediate outlook for gra/ieis is not 
encouraging. 

, Bottle Making. —It seems that the operative bottle 

makers of St. Helen’s are apprehensive that mechani¬ 
cal means are about to be introduced which will cause a 
revolution in the manufacture of these articles, and a 
considerable displacement of labour. The processes 
are still earned on by hand mainly, and this is one of 
the few skilled operations left in the town. Hartle¬ 
pool woikmen in the bottle trade have displayed 
strong opposition to the use of machinery, and have, 
as a rule, refused to work. The machinery introduced 
has, howeNer, not been satisfactory, and employers 
have not been reluctant to part with it. But about 
two years ago an American syndicate put down a 
machine bottle-making plant at Traftord Paik, and 
if the Jilajichester Guardian is well informed, as no 
doubt it IS, this has proved to be such an improve¬ 
ment on anything tried before that an extension of 
its use would lender obsolete the old system of 
manufacture such as is carried on in the districts of 
. Helens and 13 ainsley. A syndicate of English 
and Continental bottle manufacturers pooled ” 
sufficient capital among themselves to buy the 
European patent rights at a big price, and steps 
are being taken by the employers to introduce the 
invention at St. 4 felens. It is claimed that the 
machine with ten attendants—who need not neces- 
‘^aiily be skilled men—can do the work of 70 men in 
any given time. If that is near the truth the un¬ 
easiness of the St. Helens bottle makers is not 
surprising. 

'/'he Vorkshtre Uool/en /ndustry. may be 
hoped and expected that some good will be derived 
from the visit of the deputation of Yorkshire work¬ 
men who are now studying the conditions of the 
woollen trade in Germany. The members of the 
party were drawn from Dewsbury, Batley Carr, 
Biftlcy, Bristow, and Thornhill Lees. For some 
time past the heavy woollen trade of Yorkshire has 
been stagnant. Professor Ciapham, in his recent 
work on the woollen industry, states that the number 
of woollen spindles fell by 15 percent, from 1889 to 
1904, while the number of woollen looms was re¬ 


duced from 61,831 to 50,357, and worsted looms 
from 67,391 to 52,725. In the same year worsted 
spindles had increased by 22 per cent., but against 
the reduction in the number of looms there has been 
an increase in speed and width. One explanation of 
the present unsatisfactory state of the trade is that it 
is due to a lack of initiative, enterprise, and business 
organisation. Perhaps the German visit may help to 
alter things. 

Posf~oJpce Insurance. —Tht Departmental Com¬ 
mittee appointed by the Postmaster-treneral to con¬ 
sider how best the life insurance system of the Post- 
office can be encouraged, makes various suggestions 
in its report. It is admitted that the methods of con¬ 
ducting the insurance business of the Department ha\e 
not been jirogressive, and the Committee recom¬ 
mends, among other things, that the maximum insur¬ 
ance, allowed on any one life, be increased to ;f300, 
that wider powers be acquired in respect of the in¬ 
vestment of funds, and that simple and atti active 
advertisements, dealing only with the insurance 
scheme, be made use of. It is expected that the 
amended scheme will largely appeal to earners of 
weekly w'ages, and therefore some arrangement foi the 
weekly payment of premiums is regarded as essential. 
The Committee does not, however, lecommend any 
system of house to house collection, or peisonal can¬ 
vass, the two items which swell so seriously the 
expense ratio of the ordinaiy industrial assurance 
company. The difficulty the Post-office will have to 
leckon with is the indifference of the aveiagc working 
man is the matter of insuring his life. He will not 
take any tiouble about it. If he is not pressed by a 
canvasser to insure he will leave it alone, and even 
when insured, if there is no personal application for 
payments due, he does not, speaking generally, make 
them. The Committee do not indicate how these 
difficulties are to be overcome by the Post-office 
authorities. 

Accidents in IVorkshops. —The Home Secretary 
has recently appointed a Committee to inquire into 
the cause of the inciease in the number of accidents 
repoiled in certain workshops and other premises 
under the Factory Acts, a step which makes the 
figures contained in the Blue-book lately issued 
with reference to accidents during 1907 more than 
usually intere.,ting. In all there were 3,330 cases of 
accidents occurring in England and Wales taken into 
Court, and of these 835 wei-e brought under the Act 
of 1906. Eighty-four per cent, of the cases settled in 
Court were decided in favour of the applicant, as com¬ 
pared with 83 per cent, in 1906, and 82 per cent, in 
each of the two years 1905 and 1904. In 539 cases 
compensation was awarded on account of death, and 
in all except two of these cases the victim had left 
dependents. Since the passing of the^Act of 1907 
the number of cases dealt with by the Courts has 
largely increased. In 1899 it was 1,347; last year, as 
stated above, it was 3»330> returns for 1907 

include only six months’ working of the Act of 1906. 
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Marks of Origin in k'rance .—British merchants 
frequently complain of the rivalry in France of French 
manufactured goods masquerading as British. But 
the recent decision of the French Court of Cassation 
shows that they have their remedy if they choose to 
appeal to the French Courts. A firm of brewers at 
Lyons sold a beverage which they described as 
Munich Beer, the casks bearing upon them the 
word “ Munichen.** The President of the Brewers’ 
Union at Munich, Mr. Pschorr, commenced a 
prosecution in France on December glh, 1904. The 
Court of Appeal at Lyons forbade the defendants to 
use the expression **Biere Munich,” though they 
weie authorised to de&cribe it as “Bieie Genre 
Munich.” Mr. Pschorr and the other plaintiffs 
recovered damages, and the defendants slated that 
they voluntarily renounced the use of the word 
“ Munichen” on their casks. The 10011% standi of 
Mr. Pschorr was called m question by the defendants 
during the trial, and it was decided that the fact of 
his being a brewer at Munich was sufficient to entitle 
him to sue in his personal name, though the presi¬ 
dency of the Brewers’ Union gave him no such right. 
The Court of Cassation has now confirmed this 
judgment. The law governing the matter dates 
back to 1824, and prohibits the affixing to manufac¬ 
tured articles of the name of the place other than 
that of its manufacture. Thus any Redditch manu¬ 
facturer of needles, or Sheffield manufacturer of 
cutlery, may repress the sale or manufacture in h ranee 
of needles or cutlery bearing the names of Redditch 
or Sheffield when the goods have not really been 
manufactured in those places. 

Mineral Output of the United Kingdom for 1907. 
—The following figures aie taken from the General 
Report on Mines and Quarries for 1907, which is 
issued by the Home Office :—“ The total value of the 
minerals raised [in the United Kingdom] during the 
year amounted to 135,279,088, an increase of 
^^29,436,096 as compared with 1906. This increase is 
accounted for by the increased output of coal and rise 
in the average price of coal, viz., from 7s. 3*49d, per ton 
in 1906 to 9s. in 1907. The total output of coal, 
267,830,962 tons, which was the highest hitherto 
recorded, and the value, 20,227,378, show increases 
of 16,763,334 tons and f 28,^98,112 respectively on 
the figures for 1906. The quantity of coal exported, 
exclusive of coke and patent fuel and of coal shipped 
for the use of steamers engaged in foreign trade, was 
63,600,947 tons, an increase of more than eight 
million tons on the exports for 1906. France re¬ 
ceived over io§ million tons, Germany over 10 
million tons, Italy over 8|: million tons, the Nether¬ 
lands over 3j million tons, Sweden over 3J million 
tons, and Russia, Spain, Denmark, Egypt) and the 
Argentine Republic each over two million tons. 
Adding the 2*968,501 tons exported in the form of 
coke and patent fuel, and the 18,618,828 tons shipped 
for the use of British and foreign steamers engaged 
in foreign trade^ the«total quantity of coal which left 


the country was 85,188,276 ton«. The amount of 
coal remaining for home consumption was 182,642,686 
tons, or 4’142 tons per head of the population. 
21,119,547 tons w'ere used in the blast furnaces for 
the manufacture of pig iron, as against 20,836,7<)5 tons 
in the previous year. During the past 35 years (1873- 
1907) the total value of the mineral coal raised amounts 
to ;^2,731,688,000, and of this sum coal accounts 
for ;^2,245,103,000 or 82 per cent. 6,231,104,000 
tons of coal have been raised in that jieriod ; and of 
this amount 1,404,654,000 tons, or 22 per cent, of 
the total production, have been shipped abroad as 
exports in the form of coal, coke, and patent fuel, and 
as coal used for steameis engaged in foreign 
trade.” ^ 


NOTES ON BOOKS. 


Nature and Ornament. By I.ewis F. Day. 

J^ondon : B. T. Batsford. 8\o. 5s. net. 

The general purpose of this book, as stated by the 
author, is “to show the development of ornament 
from natural form, and its constant relation to nature, 
and further to deduce from the practice of past 
masters something like guiding principles to htlp the 
student in making his own best use of natural form 
in ornament.” 

The present volume is the first of two, of which the 
second will appear shortly. The special purpose of 
this volume is to illustrate as fully as possible the 
decorative and ornamental character of natural giowlh, 
and its suggestiveness as the starting point of design. 
The book is profusely illustrated In Miss Foorcl. Her 
work consists for the most part of sample drawings of 
plants, but they are executed with an exact know¬ 
ledge of plant form, and aie well adapted to advance 
their objects, which arc “(1) to indicate the fulness 
and variety of suggestion everywh^Jre in natnie; (2) 
to show the kind of nature study wdiich is most help- 
ful tow'ards design; (3I to call attention to souices of 
inspiration which have not been drawm upon by the 
designers as they might be.” 

The book should prove of great service to all 
students of de.sign. 

The Commercial Products or' India. By Sir 

George Watt, C.I.E., C.M., LL.D., F.L.S. 

London: John Murray. Large 8 vo. i6s.net. 

This volume is a corrected and abridged edition of 
the author’s “ Dictionary of the Economic Produces 
of India,” which was written and published in the 
years 1885-94, and has for some time been out of 
print. It is published under the authority of His 
Majesty’s Secretary of State for India; the plan of 
the work was settled by a small committee, consisting 
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of^Sir W. T. Thiselton-Djer, K.R.S., Mr. T. S. 
Gamble, F.R.S., Professor W. R. Dimstan, F.R.S., 
Sir Tbomas Holdeiness, and Lieut.-Col. D. Prain, 
F.R.S., and when it is added that the highest 
authorities on the various subjects dealt with have 
placed their services at the disposal of Sir George 
Watt, It will be seen that the book must be regarded 
as a standaid work of reference. Perhaps the best 
wa> to convey some idea of the care which has l)een 
bestowed upon the work, is to mention the various 
headings under a paiticular entry. To the plant, 
coffee, for instance, are devoted thirty pages of closely 
printed small tjpe. A paragraph is given to the 
various names by which the plant has been knowm ; 
a sec ond to^ts habitat. Then follows a long and in¬ 
teresting history of its use in \arious countries 
throughout ihev w’orld. This is succeeded by a 
section on its cultivation, with particulars of distiibu* 
tion, yield, methods of propagation, drainage, 
manures, pruning, and the pests and blights which 
attack the plant; and finally some useful information 
is given with legard to the manufacture and trade 
in cotlee. A veiy complete index adds greatly to the 
^alue of the w^oik. 

Thk Shokes of the Adriatic'. By F. Hamilton 

Jackson. J^ondon : John Muiray. Large 8vo. 

2is. net 

This volume deals with the Austrian side of the 
Adriatic, the Kiistenlande, Istria, and Dalmatia. It 
is complementary to that which described the Italian 
side, and is wiitten on similar lines. There is 
abundance of material both for pen and pencil in a 
country which contains so many medieval .survivals in 
customs and costumes, so much that is fine in 
scenery, architecture, and the dccoiative arts, and the 
author has not been xlow to take advantage of his 
oppoitunities. Some of the most interesting pages 
aie those which describe the various races and their 
custom'-. The peasants of Dalmatia are a tall, mus¬ 
cular, and haidy set of men. “ Their excellent health 
enables them to support all kinds of hardships. They 
sleep out of do^rs (covering the head), except in 
wintei, at w^hich season they stay a good deal by the 
fire, though they may be seen in the city with icicles 
on their hairy chests. They have neither stoves, 
chimneys, nor glass in the windows. A ca.se of a 
monk ha^ been recorded, who, at the age of 105, 
made watches and read with the naked eye, ate and 
drank, walked and ‘ wept ’ like a boy of twenty.” 

The book, which is written in a chatty and read¬ 
able style, contains a great deal of heterogeneous in- 
foimation — historical, geographical, architectural, 
sociological—but perhaps its chief value lies in the 
illustiations with which the author has enriched his 
t^xt. His drawing of the north door of the we.stern 
facade of Zara Cathedral, e.g*^ is a very beautiful 
piece of work, and conveys an excellent idea of the 
elaborate araliesque scrolls and extraordinarily rich 
ornament of the cathedral. Some stiiking photo- 
giaphs aie also included in the volume. 


OBITUARY. 

Henry Chafman. —Mr. Henry Chapman, who 
died on October i8th, w^as a w’ell-known engi¬ 
neer, and played an important part in the develop¬ 
ment of British trade wdth the Continent, and 
especially with France. He was born at Dieppe in 
1835, being the son of Mr. George Chapman, who 
was for nearly fifty years British Consul in that town. 
After serving under articles for five years to Messrs. 
Sharp, Stewart and Co., then of Manchester, he was- 
employed to represent them abroad, but in 1858 he 
set up in business as a consulting engineer in Paris. 
In this capacity he was engaged by many French 
railway companies in pioviding designs and sjiecifica- 
tions for rolling-stock, for fixed mechanical plant, and 
for the arrangement and equipment of workshops. 
He was a strong advocate of the application of 
machine tools actuated by hydraulic power, and he 
was also associated with Mr. Peter Brotherhead in 
torpedo machinery and air compression. Mr. Chap¬ 
man became a Member of the Society in 1868. He 
was also for many years a member of the Institution 
of Mechanical Ikigineeis, and a vice-president in 
iqo;. He was decorated by the French Government 
in 1878 as Chevalier of the Legion of Honoui, and 
was promoted to the rank of officer in i88(>. 


GENERAL NOTES. 


Venice International Art Emiibition.— 
The Municipal (Council of the City of V'enice announce 
that their Eighth International Art Exhibition will 
be held from Apnl 22nd to October 31st, 1909. It 
will contain pictures, sculptuies, drawings, engravings^ 
and objects of decoratiie art; and will be divided 
into Italian, Foreign, and International Rooms. 
Works intended for exhibition must be notified to 
the Secretary not later than January ist, i<>09, and 
delivered at the buildings (Giardini Puhhlici) between 
March loth and 25th. 

Lectures on the History of the Meat 
Industry.— With reference to the article on the 
Geneva International Food Congress, which appeared 
in the Journal on November 6th, it is interesting to> 
notice that a series of lectures on the history of the 
meat industry is being given this winter at the College 
of Agriculture, Edinburgh, by Mr. Loudon M. 
Douglas, of Edinburgh, who is well-known as a 
writer and lecturer on the subject of foods and the 
various branches of industry associated with the meat 
trade. The lectures will deal with cattle markets, 
abattoirs, refrigeration, the meat suppljr, laws affect¬ 
ing the meat trade, meat inspection, diseases of 
animals used for food and their detection, pickling 
and curing of meats, the mai&ufacturing of small 
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floods, &c. Arrangements have also been made for 
a number of excurbions to difi'erent places m connec¬ 
tion with the meat industry in ordei to study the 
actual practice. 

Motoring in Italy.—As it is sometimes difficult 
for British subjects to understand the formalities re¬ 
quired on their entering Italy by land or sea with 
their motoi-cais, Mr. Consul de Zuccato, in his repoit 
on the trade and commerce of Venice (Xo. 4122, 
Annual Senes) states for their information that they 
have to make application to a Custom-house on a 
sheet of stamped paper of 2 liie 40 c. (is. 1 id. i foi a 
piovisional permit of importation, which will be valid 
for three months, and dejiosit at the same time for 
each motoi-car a sum of 650 lire which will be 

returned to them, less a small legistiation fee, on 
their leaving the kingdom at any frontier point vvheie 
theie IS a Custom-house. In case they want the 
permit lo be prolonged for anothei thiee months 
they must m.ike their a])plication some da}s befoie 
the expiration of the original permit, and pay the 
“ ta.ssa di circola/ione ” accoiding to the weight ol 
their cais. Should they neglect to go through 
thi^ formality in time they would forfeit the de¬ 
posit, and would have to pay the “ta^sa di circola- 
'/ione " all the same for one year. In the event of a 
British motorist meeting with tioiible whilst touring 
in Italy, the Consul thinks the best plan for him 
would be, after obtaining legal assistance, to try to 
compromise the case at once, 01, if that should not be 
possible, to leiiuc'-t the Court to be allowed to make 
a piovisional deposit of *1 sum to be fixed, as otherwise 
his car would be sequestrated, and probably the 
chauffeur w'ould be detained, possibly for several weeks, 
at the expense of the owner, until proper evidence 
could be obtained. 

CoACHHiULmNiJ PRI/Ks.— The Company of Coach 
Makers and Coach-harness Makers of London offei 
the following prizes for competition among the British 
subjects engaged in coach and coach-harness making, 
motor-body making, and accessory trades, and 
members of drawing and technical classes in connec¬ 
tion with such trades, resident in the United Kingdom 
of Great Britain and Ireland .-—Competition No. i 
(open to all)—For drawings in ink of a wagonette- 
omnibus (the head to bp removable; to be diavvn by 
two horses ; seating accommodation for two peisons 
on the driv-er’s seat, four on roof (a removable seat), 
and eight inside, elbow line of body 6 feet 6 inches 
outside measure, wheel track 4 feet 10 inches, front 
and hind w’heel to track, suitable brake, and luggage 
rail to roof to be shown ; scale 3 inches to the foot, 
on two pieces of paper 5 feet by 3 feet each; one 
design to show side and half-back elevations with 
head, the other design to show side and half front 
elevation with head; ist prize, the Company’s silver 
medal and ;^io los.; 2nd prize, the Company’s bronze 
medal and ^5 5s. Competition No. 2 (open to coach 
imiths)—For practical iron work (as it leaves the 


forge, no viceing), suitable for a one-horse bq^tom 
fore-carriage, in five distinct pieces; ist prize, the 
Company’s silver medal and 4s. ; 2nd ])rize, the 
Company’s bronze medal and 2s. Competition 
No. 3 (open to trimmers)—For the best designed 
upholstery for the door of a landaulette, not less than 
24 inches wide, to be effected in cloth, eithei plain or 
corded, and with or without lace: ist prize, 3«. ; 
2nd prize, j^2 2^. Competition No. 4 (open to all)— 
hor coloured or tinted diawings of a Limousine motoi- 
car body without chassis, to carry two persons on 
the front and two on the principal hind scat, with 
additional seats foi two persons; side view and 
longitudinal section elevation showing the interioi ; 
scale one inch to the foot; on paper 3f) inches by 18 
inches; 1st prize, ;^4 4s.; 2nd piize, ^2 2s. Com¬ 
petition No. 5 (open to apprentices under 2i years, 
with evidence in writing, if required; - For drawings 
in ink of a four-seated side-entrance open motor-cai 
body, with cape hood and wind screen, on any type of * 
chassis; side view, half plan and half back; scale 
1 h inches to the foot; on paper ^(> inches by 24 
inches; ist prize, j^3 3s. ; 2nd prize,/,'i !«. Com¬ 
petition No. h (open to sons of inasiei coach builders, 
clerks, storekeepers, or other employees of coach 
buildeis or motor body buildeis) — Foi essays on 
decorations in modern carraiges having regard to 
taste and harmony in painting and upholstery, on 
foolscap, not exceeding ten ]uges; 5«. will be 

awarded in one 01 moie prizes according to merit. 
The above prizes will be accompanied by the certifi¬ 
cate of the Company. 


MEETINGS OF THE SOCIETY. 

Okdixakv Mkktings. 

Wednesday evenings, at 8 o’clock : — 

Deckmher y.—“ Kinematograpby in Natural 
Colours.” By G. Albert Smith, F.R.A.S., and 
Charles Urban, F.Z.S. Sir John Cameron 
Lamb, C.B., (XM.G., Member of the Council, will 
preside. ^ 

December lO.—“London Milk Supply from a 
P'armer’s Point of View.” By Primrose McCon¬ 
nell, B.Sc., F.C.S. Sir George Barham, J.P., 
President of the British Dairy P'armers’ Association, 
will preside. 

Papers for Meetings after Christmas (dates 
not fixed): — 

“ The Commercial Relations of France and Great 
Britain.” By Monsieur Yves Guyot. 

Railway Development in China.” By Arthur 
John Barry, M.Inst.C.E. 

“ The Application ot the Microscope to the Study 
of Metals.” By Walter Rosenhain. ^ 

“The Resources of Peru.” By C. Reginald 
Enock, F.R.G.S. 

“ Afforestation and Timb.r P'anting in Great 
Britain and Ireland.” By J. Nisbet. 



68 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Dctemh'f 4, iqo8. 


“tOestruction of Vermin.” By A. E. Moore 
(S ecietary of the Incorporated Society for the 
Destruction of Vermin). 

“ The Problem of Unemployment.” By Bolton 
Smart (Supeiintendenlof the Hollesley Bay Labour 
Colony, Su 0 olk). 

“ Cothic Art in Spain.” By Henry C. Brewer. 

“ Hand-made Papers.” By Clayton Beadle 
and Henry P. Stevens, M.A., Ph.D, 

‘‘Some Phases of Hinduism.” By Krishna 
GoniNDA Gupta (Member of the Council of India). 

“Early Buddhist and Hindu Architecture and 
Sculpture.” By A. A. Macdonell (Boden Pro¬ 
fessor of Sanskrit, Oxford) 

“ The Function of Schools of Art in India.” By 
Cec il L. Bu^'ns (Principal, Bombay School of Art). 

“The Problem of Indian Labour Supply.” By 
Skiwvn Howe h'‘RFMANTrK, I.C.S. 

“ Ceylon, the leading Crown Colony, in 1909.” 
By the Hon John Ferguson, C.M.G. 

Indian Sectjon. 

Thursday afternoon, at 4.30 o’clock : — 

Decp.mufr 10—“The Biids of India.” By 
Douglas Dewar, I.C.S. Sir Kvan James, 
K.C.I. K., C.S.I., will preside. 

Cantor Lkciurks. 

Monday evening's, at 8 o’clock :— 

OsuAR Gutimann, M.lnstC.K., F.I.C., 
F.C.S., “Twenty Years Progres. in Explo¬ 
sives.” Four Lectures. 

Lecture III.—Decemher 7.— History of smoke¬ 
less powders—Their manufacture—Flameless powders 
—Fulminates and detonators — Fuses — Safety ex¬ 
plosives.—What renders an explosive safe in fire 
damp When is an explosive safe Coal dust— 
.Safely explosives in practice. 

LitcruRE IV.—Decfmiier 14,— Use of nitrocellu¬ 
lose for celluloid, artificial silk and varnish—Ma¬ 
chinery dri\en by explosives—Factories, their in¬ 
spection, constnicDon and accidents—Precautions 
lecommended — Electric lighting—Static electric 
chaiges—The merits and denieiits of explosives— 
Stability and its proof—Stability in practice - Acci¬ 
dents with smokeless powder—Stabilizers—The 
powder of the future. 

G. L. Addenhrooke, M.I.E.E., “Electric 
Power Supply.” Three Lectures. 

January 18, 25, Febiuaiy i. 

Leov Ga.stkr, a.M.I.E.E., “Methods of 
Artificial Illumination.” Four Lectures. 

P'ebruary 15, 22, March i, 8. 

(^EORGE Gerald Stoney, M.Inst.C.E., 
“ Steam Turbines.” Three Lectures. 

M^rch 22, 29, Apiil 5. 

F. W. Lanchester, “ Aerial Flight.” 
Three Lectures. 

April 26, May 3, 10. 


MEETINGS FOR THE ENSUING WEEK, 

Monday, Dm . 7. ROYAL SOCIETY OK ARTS, John- 
street, Adtdphi, W.C , 8 p m. (Cantor Lecture.) 
Mr. O. CJuttmann, “Twenty Years Progress in 
Ecplosivcs “ (Lecture HI ) 

Farmers’ Club, Whitehall-rooms, Whitehall-place, 
S.W., b p.m. Mr. Sinders Spcn< C‘r, “ The Past, 
Present, and Future of British Agriculture ” 

Engineers, in the 'theatre of the United Service Insti¬ 
tution, Whitehall, S.W., p.m. Mr Hf‘rbert 
Clidtley, “ Mechanical Flight.’’ 

Chemical Industry (London .Section L Burlington- 
house, W., S p.ni. 

(leographic al, Burlington-gardens. W., 8^ p.m. 
Lieut. A. Trellt*, “'Ihe Danish North-East 
Greenland Expedition.” 

Victoria Institute, 8. Adelphi-terrace, W' C , 4J p.m. 
Prof. Edward Hull, ‘■Geneva and Chamoumx ol 
to-day as r orap.ired with half-a-century ago.’* 

London Institution, Finsbury-nrrus, K.C., 5 p.m. 
Mr. M Phillips, “Romance in Banking.” 

Ti’fsdan, Dpi 8 Asiatic, 22, Albemarle-street. VV., 4 p m. 

Professor K. Garstang, ‘'Keieiit Explorations in 
Asia Minor.” 

Civil Engineers, 25, Great (tei*rge-street, S W., 
8 p.m. Mr. E. H. Tahor, “llu Rothcrhithe 
Tunnel.” 

Aeronautical (in the Roo.ms of ihk Rov \i Socieiv 
OF Aris, John-street, Adclphi, W.C 1 8 p.m. 

Photographic, 0^), Russell-squaie, W C , 8 p.m. 
Address b> the President, “ Jhc I’rogress of 
Photography among the Arts ” 

Colonial, Whitehall Rooms, VVhitehall-plai e, .S.W., 
8 p.m. Prof. H. Kgerton, “ Oxford and the 
Empire ” 

WFDNfcSDAv, Dk(. r, ROYAL SOCIEIS OF ARJ.S, 
John-street, Adelphi, W.C . 8 p.m, Messrs. G. 
Albert Smith and Charles Urban. ” Kmemato- 
graph> 111 Natural Colours.” 

Japan Society, 20, Hanover-square. W., HJ p.m , 
Mr. A. tl. ]\Iosl< 5 , “The Sword Ornaments ol the 
Goto .Shirobei Family.” 

African .Society, I'rocadero, Ph cadillj, W., 8^ p.m. 
JMr F. C. .Selous, “ Rig Game in .South Afrii a.” 

United Service Institution, Whitehall, S.W., 3 p m. 
Discussion on “ The .Standard of Naval .Strength.” 

Auction«*ers’, 34, Russell-squire, W'.C., 8pm. Mr, 
II Griffiths, “London Taverns m English History 
and English History in London 'I averns.” 

liiORsoAY, Dk( . 10 ROYALSOClEl^ OF ARTS, John- 
street, Adelphi, W.C., 4} p.m. (Indian Section ) 
Mr. Douglas Dewar, “ The Birds of India.” 

Royal, Burlington-house, W., 4^ p.m. 

Antiquaries. Burlington-house, W., p.ra. 

London Institute, Finsbury-circus, EC., 6 p m. 
Sir Alexander Mackenzie, “ Jirahms.” 

Electrical Engineers, 25. Great George street, S. W., 
8 p.m. I. Messrs. J. C. Macfarlane and H. Burge, 
“ Output and Economy T.imits of D>namo Elec¬ 
tric M.ichiner>.” 2. Mr. John Roberts, “Com¬ 
mercial Electric Heating.” 


CotillECTioN.— Page 38, col. i, line* 29, in the 
dUcUSfiion on Sir W. Martin Conway’s paper, 
t*The Goldfields of Eastern Peru and Bolivia,”/<?/• 
“ibeahuara” read “ Inamb.'iti.” « 
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NOTICES- 


NEXT WEEK. 

Monday, l)KCEArHi:R 14, 8 p.m. (Cantor 
Lecture.) OscAk Gl^ttmann, AI.Inst.C.E., 

F.I.C., F.C.S., “Twenty Years Progress in 
Explosives.” (Lecture fV.) 

Wednesday, Dec 16, 8 p.m. (Ordi¬ 

nary Meeting.) Primrose McConnell, 
B.Sc,, B'.C.S., “ London Milk Supply from a 
Farmer’s Point of View,” 

Further details of the Society’s meetings will 
be found at the end of this number. 


CANTOR LECTURES. 

On Monday evening, 7th inst., Mr. Oscar 
Gitti'MANN delivered the third lecture of his 
course on “ Twenty Years Progress in Explo¬ 
sives.” 

The lectures will be published in the Journal 
during the Christmas recess. 


COLONIAL SECTION COMMITTEE. 

A meeting of the Committee of the Colonial 
Section was held on Monday afternoon, 7th 
inst. Present: — Sir Westby B. Perceval, 
K.C.M.G. (in the chair), Byron Brenan, 
C.M.G., Hon. Sir Charles W. Fremantle, 
K.C.B., Rt. Hon. Sir Joseph West Ridgeway, 

G.C.B., G.C.M.G., K.C.S.I., Earl of Stam¬ 
ford, Carmiclfael Thomas, Sir William Hood 
Treacher, K.C.M.G., Sir Frederick Young, 
K^*C.M.G., with S. Digby, C.I.E., Secretary of 
the Section. • 


INDIAN SECTION. 

• 

Thursday afternoon. December loth; Sir 

H. Evan M. James, K.C.I.E., C.S.I., in 
the chair. A paper on “ The Birds of India ” 
was read by Douglas Deavar, I.C.S. 

The paper and discussion will be published 
in the Journal during the Christmas recess. 


JUVENILE LECTURES. 

The usual short course of lectures adapted 
for a juvenile audience, will be delivered on 
Wednesday afternoons, January 6th and 13th, 
at 5 o’clock, by Charles Waldstein, Litt.D., 
Ph.D., Slade Professor of Fine Art in the 
University of Cambridge, on “ Digging for 
Ancient Art Treasures.” 

Each Member is entitled to a ticket admit¬ 
ting two children and an adult. 

A sufficient number of tickets to fill the room 
will be issued to Members in the order in 
which applications are received. 

Members who desire tickets^for thi* course 
are requested to apply for them at once. 


LIST OF MEMBERS. 

1 he new edition of the List of Members of 
the Society is now' ready and can be obtained 
by members on application to the Secretary. 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind their volumes of the Journal, cloth 
covers will be supplied, post free, for is. 6d. 
each, on application to the Secretary. 
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PROCEEDINGS OF THE SOCIETY* 


FOURTH ORDINARY MEETING. 

Wednesday, Deckmj^er 9, 1908 ; Sir John 
Cameron Lam it, C.B., C.M.G., Member of 
the Council, in the chair. 

The following candidates were proposed for 
election as members of tht; Society :— 

Broadbent, Cecil, 63, St. James’.s-street, S.W. 
Burton, Henry, Messrs. Partin^donandCo., Victoria- 
embankmen^t, W.C. 

Everest, Miss E^hel Gertrude, Chippens Bank, 
Hever, Kent. 

Maej^owan, Rev. John, Amoy, China. 

Prober 1, Rev. William Mitchell, 71, Gore-road, 
Victoria-park, N.E. 

Singer, Adam Mortimer, 78, Mount-street, Gros- 
venor-square, W. 

The following candidates were balloted for 
and duly elected members of the Society :— 

Bain, John Anderson, The Vacuum Oil Company, 
York-house, Norfolk-street, Strand, W.C. 

Barbour, John Milne, M.A., J.P., Conway, Dun- 
murray, Co. Antrim, Ireland. 

Greenway, Charles, Stratton Chase, Chalfont St. 
Giles, Bucks. 

Hart, George, 28, Wardour-street, W. 

Low, Charles Watson, 23, Wellington-court, Knights- 
bridge, S.W. 

Murray, John, F.R.I.B.A., ir, Suffolk-street, Pall- 
mall, S.W. 

Sheppard, V. L. Osborne, Survey Department, Kafr 
el Zayat, Egypt. 

Smith, Caleb J. R., 29, Gerrard-street, Soho, W. 
Wood, Mrs. W. Martin, Underwood, Oatlands- 
avenue, Weybridge, Surrey. 

Wylie, John Howie, Agates, Herstmonceux, Hail- 
sham, Sussex. 

The paper read was— 

ANIMATED PHOTOGRAPHS IN 
NATURAL COLOURS. 

Bv G. Alrert Smith, F.R.A.S. 

It is a pleasure to respond to-night to the 
invitation of the Royal Society of Arts to de¬ 
scribe briefly a rather long course of experi¬ 
mental work carried out with an interesting 
object in view—that of reproducing by means 
of photography moving scenes in their natural 
colours. 

The subject of colour photograj^hy has been 
very much to the fore of late, and the ^main 


lines upon which the work is done are so widely 
understood that it is unnecessary to go very 
fully over rudimentary ground in introducing 
the subject to an audience like the present one. 

But we are to deal with that branch known 
as “ animated'' photography, and as 1 often 
find that though most people are familiar 
enough with the results as exhibited at thi* 
places of amusement, they are not always 
quite clear about the process, it seems desir¬ 
able to outline briefly the principles of the art. 

Briefly stated, animated photography is 
snap-shot photography, without much interval 
between the shots. To do th<‘ work you pro¬ 
vide yourself with a special camera and a roll 
of sensitive film, which latter may be of any 
length from, say, 50 to 500feet, and on this film 
you take snap-shots at the rate of 16 per 
second. A handle on the camera actuates 
machinery which carries the film forward. You 
turn the handle at a speed which causes the 
film to pass behind the lens at the rate of one 
foot of film for every second of time, whilst a 
revolving shutter with an opening in it permits 
16 images to the foot to fall in rotation upon the 
travelling sensitive surface. It is important 
to note that the sensitive film is not travelling 
past the lens continuously ; the machinery 
causes it to stand still momentarily while the 
actual snap-shot is being taken, and whilst the 
film is being whisked forward preparatory to 
another snap-shot being recorded, the revolv¬ 
ing black shutter intervenes to protect the 
moving film from light. Thus the film jumps 
forward 16 times every second, and stands still 
16 times every second. When all the film has 
run through the camera, or when you think 
enough of the scene has been recorded, the film 
is developed like any other negative. When 
dry, a contact print is made on another piece 
of transparent film of corresponding length, 
and when that print is finally developed and 
dried it is ready to exhibit to an audience. It 
is run through a machine fitted with a lens and 
provided with a good light, in such a manner 
that the snap-shots are projected just as lantern 
slides are shown, only that they change at 
the rate of 16 per second. A black shutter 
here again revolves and obliterates the light 
every time a picture changes. The sheet is, 
therefore, being bombarded with a stream of 
snap-shots at such ,a rapid rate that before one 
snap-shot has had time to fade from the ob¬ 
server’s retina another one is in view, and as 
each view is a record slightly different from its 
predecessors, the illusion of»movement is con¬ 
veyed. The part played by persistence of vision 
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in this process is important, because we shall 
meet with that phenomenon again presently. 

It is admitted that ** animated photographs’* 
are of great interest and educational import¬ 
ance, enabling us, as they do, to participate at 
our ease in scenes and happenings which we 
can never witness w’ithout their aid. But now 
that the extreme novelty and wonder of the 
thing have lost their first spell over our minds, 
how frequently the thought occurs that if only 
colour could be added a much more realistic 
impression of the situation would be conveyed. 
Personally, I have fretiuently had the desire 
for colour during the twelve years that I have 
been actively interest'd in the animated picture 
industry; but 1 think 1 date my determination 
to do what little within me lies to bring about 
that desired end from the time of the funeral 
of our lat(3 Queen, when it was my soie 
privilege to cinematograph the scene on 
the steps of the Chapel Royal, Windsor 
Castle. The picture that J obtained on that 
occasion, though a faithful record of movement 
and incident, conveyed no suggestion whatever 
of the gorgeous colouring of that historic 
scene. The rich uniforms of our King and 
Princes, the gorgeous tunics, plumes, and 
gold braidings of the great representatives of 
continental and other countries, made a bla/e 
of moving colour on tht' broad steps of the 
Chapel which I shall never forget. My picture, 
of course, conveyed nothing of all this, and to 
my mind lost nine-t(‘nths of its interest and 
truth in consequence. 'I'he same lament 
applies to almost all military scenes, in my 
opinion ; and numerous other cases will occur 
to all of you where, if we could only repro¬ 
duce colour as well as movement, a much 
more realistic and valuable record would 
result. 

But how is it to be done ? What methods 
are open to us ? Science tells us, with proofs 
that cannot be disputed, that there is no such 
thing as colour in an objective sense ; colour 
is a sensation—a something supplied by our 
own minds—a subjective phenomenon entirely. 
A red object is conveying to our eyes a series 
of physical impulses numbering some millions 
per second ; a violet object is sending impulses 
at nearly double the rate; other colours are 
sending impulses at different rates per second ; 
and the brain translates these different im¬ 
pulses fhto sensations which we term colour. 
Colours, theif, in all their innumerable shades 
and gradations, are acttially impulses, shocks, 
or waves of varying intensity and proportion, 
each impulse or sh^ck having its own charac¬ 


teristic velocity by which we recognise it* and 
assign it its value. 

Scientifically speaking, in the light of our 
knowledge to date, the photographer who sets 
out to record colour is seeking to record what 
does not exist outside of his own mind ! Apart 
from his own brain, the beautiful colours and 
gorgeous tints around him are “ oscillations of 
the ether and any experimenter who fails to 
grasp this scientific proposition and to work in 
the light of it is handicapped indeed. 

Students of photography and of colour 
phenomena are well aware that the scientific 
performance of Professor Lippmap some thir¬ 
teen yi'ars ago still ranks as the only real 
‘‘photography in colours.” •He passed the 
focussed picture in his camera through an ex¬ 
tremely thin and transparent sensitive emulsion 
on to a wall of mercury. Thence the colour 
wMves rebounded, and by what is known as in¬ 
terference set up a permanent chemical change 
in the thin film. The light waves became, as 
it were, stationary, and revealed colours w'hen 
viewed at a certain angle in 1 effected light. 
Such pictures require an exposure of at least a 
quarter of an hour in good sunlight. The 
colours are not always quite satisfactory (w'hite 
is not at all w’cll rendered) and the picture 
cannot be reproduced. The process is of in¬ 
tense scientific interest, but has no other prac¬ 
tical value. 

It appears, then, that in the present state of 
knowiedgi* the most we can hope to do photo¬ 
graphically in the pictorial registration of 
colour is to record the particular colour waves 
in any scene in a scale—from w’hite ranging 
through intermediate greys to black, subse¬ 
quently translating these neutral gradations 
back into colour terms by some artifice with 
coloured lights or dyes. 

Some authority has, I believe, laid down the 
proposition that the human eye is a very im¬ 
perfect optical instrument. How’ever that may 
be, it is very certain that the photographic 
plate is much more imperfect. The photo¬ 
graphic plate is partly colour-blind. It is said 
that some ladies in church are so much absorbed 
in the millinery that they necessarily bring 
aw’ay a very imperfect impression of the 
sermon. The photog^raphlc plate when put to 
work is so much impressed by the colours violet 
and blue, ether oscillations of high fre¬ 
quency, that it omits to give anything like an 
adequate rendering of the slower oscillations 
which human eyes recognise and designate 
as orange and red. Every amateur photo¬ 
grapher knows how sluggishly responsive, 
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comparatively speaking, his plates are to red 
rays, and for that reason he develops and 
inspects them in red light. Consequently, 
before photographic plates can be made to 
record colour waves, even in terms of neutral 
greys with white at one end of the scale and 
black at the other, they must be induced to 
see things more as human eyes see them. At 
present, whilst the human eye says that yellow 
is the most luminous colour next to white 
itself, the photographic plate says that violet 
is. Whilst the human ey(‘ says that scarlet 
is a very bright and luminous colour, the 
photographic plate* says it can scarcely sec 
It at all. ^ 

So far as is generally known, the only way 
to make photographic plates see more as we 
see is to doctor them in very carefully arranged 
conditions with certain of the curious dyes 
derived from the by*products of coal. By a 
course of experimental doctoring of this sort, 
extending over the past three years, I have 
found it possible to make cinematograph 
film as sensitive, for all practical purposes, to 
red as to white. Thus a negative taken in the 
sixty-fourth of a second through a piece of red 
glass of two ladies, one dressed in scarlet and 
one in while, shows th(' dresses recorded with 
equal intensity. This is in harmony with the 
testimony of the human eye in similar condi- 
' tions, as we shall find if we take a piece of red 
glass and look through it at two ladies dressed 
as I have described. 

Apart from the beautifully sc ientific but im- 
practic'able process of Professor Lippman pre¬ 
viously alluded to, the only held of operations 
presented to our view (assuming that we have 
secured a photograpliic medium sensitive to all 
colours of the ^spectrum) is the three-colour 
theory promulgated by Thomas Young early in 
the last century, and since adopted in every 
process of colour photography with which I am 
acquainted. This theory refers all human 
colour sensations to three primary ones— red, 
green, and violet. It suggests that we have a 
sort of triple seeing-mechanism capable of 
exciting sensations in the mind when stimu¬ 
lated by light-waves, and that all the colour 
sensations we experience are caused by 
the stimulation and activity of these triple 
^venues in varying proportions. 

Whether the three-colour theory is in accord¬ 
ance with physiological facts or not need not 
be discussed. Sufficient is it for us that its 
adoption gives a practical working h 5 rpothesis, 
and as expounded and practised by Ducos du 
Hauron, Dr. Joly, M'Donough, Ives, Ligniere, 


Sanger Shepherd, and others, gives us pleasing 
reproductions in colour. The applications of the 
theory are almost as old as most of us in this 
room; and we have seen from time to time 
lantern slides of still subjects beautifully pro¬ 
duced by methods based on it. 

Briefly, the theory indicates that, applied to 
photography, we are to take a photograph 
through red glass, wdiich, by cutting out all 
other rays, permits us lo secure a record of 
all that is red in the view and of all that 
relates to red ; we are to take anoth(‘r through 
a green glass and so obtain a record of green, 
and of all that relates to green and of nothing 
else ; finally w^e are to take a third photograph 
through a viok‘t glass and secure a record of 
all that IS \iolet and of all that relates to 
violet. When tht*se three photographs are 
ultimately viewed in the coloured light that 
b(*longs to (‘ach, and they are somehow 
superimposed so that we view' them all at 
onct*, each picture will contribute the requisite 
proportion of colour recorded in it and the 
reconstruction of the ('oloured scen^* w’ill be* 
corapletti. 

The simplest illustration of the principle is 
perhaps tin* triple lantern, when the top 
lantern may shed a light through red glass on 
the sheet, the middle lantern may throw light 
through green glass, and the bottom lantern 
supply a bt'am of violet light. These thr(‘e 
beams of coloured light supt'rimposed upon 
the sheet wall form white light. Then if the 
photographs, taken as described, and made* 
into lantern slidi‘s, are inserted in their appro¬ 
priate lanterns, and correctly focussed and 
superimposed on the sheet, the proportion.s 
of coloured light passed through the three 
slides suffice to reproduce to our eyes the pro¬ 
portions of colour in the original scene. 

The most startling example of the three- 
colour theory is admittedly afforded by the 
recently-introduced and wonderful Autochrome 
plate, in which, by the marvellous skill of the 
brothers T^umiere, tht* required colour filters 
are embodied as microscopic particles in the 
photogi’aphic plate* itself, so that one exposure 
secures the photograph in three-colour value, 
and, when finished, a light at the back of 
the plate enables us to see the three colours 
in proper proportion. The multitude of 
microscopic filters (red, green, and violet) 
embodied in the plate abolish ^11 the inter- 
mediate steps necessary before the introduc¬ 
tion of the plate, and at the same time afford 
the most brilliant example of the application 
pf the three-colour principle. 
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The three - colour principle having been 
proved by numerous lines of demonstration 
to be a sound working theory, it would 
naturally suggest itself as being applicable 
to animated pictures ; and, judging by the 
records of the Patent Office, there are plenty 
of people who have thought so. But it is to 
be feared that in the rush to the Patent Office 
the details of experiment and trial have gener¬ 
ally been overlooked. 

Some years back (1Q02), I was invited by 
Mr. Charles Urban to assist in a thorough 
trial which he was making, reg«'irdless of 
reasonable expense, of a three colour process 
applied to the cinematograph. At that date 
very little was known about the possibilities 
of sensitising film to red and green, and, to 
that extent, we were handicapped, although 
we had very expert assistance. Nevertheless, 
in good sunlight w^e did succeed in taking a 
few neg«'itiv^(‘s in w’hich the three colours were 
duly recorded. It was w'hen we came to 
superimpose the pictures on the sheet through 
three coloured glasses that w'e found the process 
unw’orkable. As soon as the handle of the 
projecting machine was worked the three 
pictures refUsSed to remain in register, and 
no knowledge that any of us could bring to 
bear upon the matter could even begin to cure 
the trouble. 1 do not know whether any other 
workers, if there are any, succeeded w'hcre 
w’e failed , but, if they did succeed, the public 
have never, so far as 1 am aware, been per¬ 
mitted to see the results. The difficulty is 
mainly dut* to the fact that cinematograph 
pictures are small to begin wuth (about the 
size of a postage stamp), and they have to be 
enormously magnified in exhibiting, as you all 
know. The slightest defect in registration is 
pitilessly magnified, and when the minute 
defects of registration in the first three 
pictures are follow^ed by minute defects of 
another sort in the next three, and by yet 
another sort in the succeeding three, and so 
on throughout the length of a film, the effect 
on the observer is almost unbearable. 

A plan much recommended, and much 
patented, I believe, is to use three lenses in 
taking the negatives, with a colour filter 
behind each, and to use a similar contrivance 
w ith three lenses and colour filters when pro¬ 
jecting, adopting one of the usual contrivances 
to superimpose the images issuing from the 
three lenses. Whether the persons who advo¬ 
cate and patent this plan ever descend to the 
trivial detail of trying it is unknown, but when 
Mr. Urban and I tried it with carefully made 


machinery, the results were astonishing and 
painful to behold. It becomes evident on trial 
that the three pictures taken through the three 
lenses, however close the proximity of the 
latter may be, are slightly different from each 
other, and the attempt to superimpose these 
slightly different pictures when they are 
highly magnified, results in unbearable con¬ 
fusion. 

Tire next idea we worked upon was to 
abandon the attempt at mechanical registra¬ 
tion of the three pictures, and to run the films 
through the projecting machine^ at such a 
speed that the colours on the re\olving shutter 
would combine, and so give t'ie desired (‘ffect 
by persistence of vision. This was successful, 
but the colours were washy and ineffective. 
In fact, the colours w'ere so pale that, con¬ 
sidering the amount of film used up (three 
times the usual number of feet per subject), 
and considering that the problem of exposure 
w’as made three times as difficult, the experi¬ 
ment assumed a less hopeful .ispect. The 
death of the original patentee put a further 
damper on the enquiry, and the experiment 
finally dropped. 

During the last four years I have renewed 
the enquiry, to the exclusion of almost all 
other work, w’ilh the tmthusiastK' support and 
ever buoyant encouragement of Mr. Charles 
Urban. I have concentrated attention speci¬ 
ally upon four points:—i. Sensitizing the 
film to all colour waves, specially pressing 
the sensitiveness as far into the red end 
of the spectrum as possible. 2. Super¬ 
imposing the colour records by persistence of 
vision. 3. Compressing the colour records 
into a less number than three, so as to give 
the least possible interval ofc time betw^ecn 
successive presentations. To conform to 
the condition that any scheme must be easily 
applicable to the existing cinematograph 
machinery, and that the standard film with 
standard perforations must be used, so that 
any successful results might be readily 
adopted by every cinematograph user without 
much trouble or expense. 

The first of these lines of enquiry (sensi¬ 
tizing) has been already referred to ; it simply 
consisted of repeated trials and experiments 
day by day for a year or more until th^ 
required conditions for sensitizing emulsions 
for cinematograph work were better under¬ 
stood. The third line of enquiry, that of 
reducing the number of pictures in which the 
colour waves could be recorded in a mono¬ 
chromatic scale from three records to two. 
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also resolved itself into a matter of repeated 
trial. For, in addition to deciding upon the 
particular shades of grey deposit which should 
be adopted as the equivalent of particular 
colours, the variations of different emulsions 
in yielding these greys had to be taken into 
account. The final deduction from the experi¬ 
ments under the third heading was that, pro¬ 
ceeding from the red end of the spectrum, all 
rays from dark red to blue could be recorded 
in proportions which our eyes accept as suffi¬ 
ciently truthful through two filters only. 

If we ask individuals to set down the 
principal colours of nature, placing them in 
order of lumii^osity or brightness to the eye, 
the average of the lists w’ill be as follows:— 
White, yellow, orange, red, green, blue, violet, 
indigo, black. 

Now reference has previously been made to 
the unfortunate fact, that photographic plates 
or emulsions do not see as we do ; thus, to the 
plate, blue and violet come at the top of the 
scale next to white, and not at the bottom end, 
as they do in the luminosity scale. I find that 
it is possible with two carefully-adjusted filters 
to pass to the sensitised plate or film colours 
in proportions parallel to the above order. 
Through one filter 1 pass white and yellow, 
then on through orange and scarlet to the 
darkest red I can sensitize for. Through the 
other filter I pass wffiite and yellow again, as 
these two are at the head in luminosity and 
require fullest representation ; then on through 
green, blue-green, blue and violet in the pro¬ 
portions suggested by the above luminosity 
list. The aim is to secure, by a careful adap¬ 
tation of filters to emulsion, a record of colour 
luminosity stated in gradations of tone from 
white to black through a scale of greys, this 
scale being fully represented in two successive 
pictures. 

I take the pictures with an Urban bioscope 
camera fitted with the required filters to come 
into action alternately. One film only is used, 
of the usual standard size, and I take the 
pictures at the rate of not less than 16 per 
second through each filter, or 32 pictures per 
second in all. 

When the negative record has been duly 
developed, and a positive transparency made 
^from it, this positive transparency represents, 
by its gradations of tone from white to black 
in each successive pair of pictures, not only a 
record in form and shape, but it al§p acts as a 
filter or sifter of light; for when it is passed in 
the path of rays of coloured light it will screen 
or filter them so as to reconstruct for cur eyes 


the various proportions of colour luminosity 
which were present in the scene when the 
record was made. 

I have said that the photographic record 
now obtained is to be placed in the path of 
colour rays, which rays are to be sifted by the 
travelling record so that the required amounts 
of colour reach the projection sheet in due 
proportion. The question now is. What rays 
of colour are we to use ? Apparently, we must 
use the same colours that we used as filters in 
the camera, and, in fact, we may do so with 
pleasing results. But theoretical critics will 
point out that, owing to the unfortunate over- 
sensitiveness of the film to violet and blue, we 
must, of necessity, have cut these colours down 
to such an extent in our camera that if we use 
the same filters for reconstructing colour for 
the human eye, their absence will be sorely 
missed—our whites will be so deficient in blue 
and violet, that they won't be white at all, but 
orange or yellow. 

One reply to this contention is, that white is 
very largely a comparative sensation. What 
we agree to call white in a painting, for in¬ 
stance, is often quite different from what we 
agree to call white in another painting if we 
take steps to compare the two “ whites " with 
one another. One may be yellowish or greyish 
compared with the other, yet both are white 
enough in their proper place in the picture, 
when surrounded with colours in proper 
“key,” as it were to them. Again, the 
whitest of paper will look yellow w'hen com¬ 
pared with the purer white of fresh fallen 
snow. Therefore, our whites produced by 
the mixture of coloured lights may possibly 
be somew'hat yellow as a matter of spec¬ 
troscopic reality, but if the human eye 
accepts them as white by comparison with 
other colours in the same picture we need 
scarcely bother our heads further. 

But another way of meeting the critical 
objection that the analytical filters of our 
camera are necessarily too deficient in violet 
and blue to give a proper rendering of colour 
when used as synthetical or reproduction filters 
in projection is to introduce the missing beams 
of violet and blue into our projection instru¬ 
ment, and so make ourselves practically secure 
of the white or “ all-colour light,” required on 
theoretical grounds. This 1 find it an advan¬ 
tage to do ; and if you examine* the light ema¬ 
nating from the projecting machine when 
]%hted up and at work, you will see that 
beams of red and green aje alternately issuing 
from the lens, and that these beams have 
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added to them by means of a supplementary 
shutter just those proportions of violet and 
blue required to make a pure white when all 
are mixed. Thus we have light on the sheet 
for our whitest objects which contains, as it 
should contain to conform to theory, every 
colour of the spectrum from dark red to violet. 

There arc some persons so obsessed with 
the idea that three is the magic number for 
filters, that they imagdoc a system in which 
two only are employed must necessarily restrict 
the colours recorded and reproduced to two. 
There is in fact a good deal of confusion on 
the subject of colour mixture, and there are 
not a few who argue as though mixing coloured 
lights and mixing coloured pigments were the 
same thing. No mixing together of two or 
more pigments will ever make white; but 
white light can be produced by the mixture of 
two correctly chosen coloured lights. The 
printer who has to make colour prints on 
paper certainly has to divide the spectrum into 
three or even four, but he is dealing with 
printer’s ink or paint, not with light at all. 
Every writer on the phenomena of lig'ht, in¬ 
cluding Tyndall and Sir Henry Trueman Wood, 
teaches that white light can be made by the 
proper mixing of two well-chosen coloured 
lights; and it is further taught by every 
authority that white light contains all c'olours. 
I hope, however, to demonstrate that by 
dividing the spectrum into two it is possible 
to exhibit satisfactorily every colour to tlie eye, 
including the purest of white. 

The practical method sketched above is 
possibly open to assault on strictly theoretical 
grounds—although it must not be forgotten 
thattneories have sometimes to be re-examined 
in the light of facts. The first consideration 
to my mind is the production of results. I am 
not striving to defend a theory ; nor do I deem 
it necessary to keep within the limits of a 
theory. 

I have no doubt whatever that many improve¬ 
ments are in store. Lens makers, emulsion 
makers, mechanics, will each contribute to the 
advance. 1 expeetto make important improve¬ 
ments myself when Spring comes and I renew 
my experiments. The present results are pre¬ 
sented as early experiments in the photography 
of moving things in colour, and as the first 
serious exposition of work done in that direc¬ 
tion. It is to be hoped that the numerous 
others who, we are led to believe, are working 
in the same direction will be encouraged to 
put their theories to the test and come forward 
^ith their results? 


In conclusion, I submit the reasonable pro¬ 
position that just as we have seen great ad¬ 
vances in animated photography in black and 
white since the popular advent of the art nearly 
fourteen years ago, when there were numerous 
difficulties and limits which have gradually 
been overcome or broken down, so we shall see 
great and rapid advances in the new art of 
recording and reproducing moving scenes in 
natural colours. My own efforts, now briefly 
described and illustrated, will, I hope, inaugu¬ 
rate the movement, even if future results are 
obtained on quite different lines. As I have 
said, the first consideration is the ^production 
of results, and the results of my own researches 
we will now proceed to exawiine, with the 
assistance of Mr. Charles Urban and his 
bioscope. 


DISCUSSION. 

Sir Henry Trueman Wood (Secretary of the 
Society) thought the subject of the paper was not 
one which lent itself to discussion in a large and 
general audience, but he felt it w’ould be a pity if 
somebody who had studied and worked at the ques¬ 
tion of coloured photogiaphy did not draw' the atten¬ 
tion of the meeting to the scientific interest and 
value of the very beautiful expeiiments w'hich had 
been shown. Even an individual without an\ know¬ 
ledge of photography was, he was sure, able to ap¬ 
preciate the beauty of the pictures, and the great 
advance which had been made in kinematography, 
but it required a little special knowledge before one 
could appreciate the full merits of the invention. 
The first point of interest was the way in which 
“persistence of vision” was utilised to produce 
colour, ^as well as movement, and the tlilhculties of 
perfect registration thereby avoided. The second 
point was the substitution of two colours for 
three. It w^as easy to understarW how' it was pos¬ 
sible with three colours to represent to the human 
eye the whole range of colours of the spectium, 
but he did not think even those w'ho were most 
familiar with the subject were able to explain how 
it was that such good results were obtained with 
two colours. The only criticism he ventured to 
offer was, that it seemed to him that, while 
the reds were admirably rendered, the darker 
blues, and some of the greens, were not quite as true 
to nature as theoretically they might be, but, no doubt, 
that was a matter which would be improved in the 
future. Even if Mr. Smith progressed no further 
than he had done, he had made a very valuable %d- , 
dition to the list of photographic inventions. He 
was very much confirmed in his view by the fact that 
those colours which required the greater part of the 
range of the spectrum to represent them, the greys 
and browns, appeared to him to be admirably and 
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perfectly truly rendered. For instance, the grey of 
the donkey shown appeared to be perfect; and it was 
a very well-known fact that the most difficult colour 
to reproduce by means of three-colour photography, 
was a grey or a white. The brown of the horses also 
struck him as being absolutely true to nature. Another 
point oi merit, which he thought ought to be placed 
on record, was the extreme sensitiveness of the film 
which the author had obtained Speaking as an old 
photographer, he found it hard to realise that a 
detailed picture could be obtained through a red 
screen with an exposure which was actually less than 
a 50th of a ‘second. A great amount of credit was 
also due for the beautiful mechanism, which was able 
to stop the^film and hold it stationary for the minute 
portion of time during which the light was allowed to 
act upon it, anik-to repeat the opeiation 2,000 times 
in a minute, it reflected \ery great credit both on 
the mechanical as well as the chemical skill shown. 
He wished to expiess, on behalf of the Society, the 
great satisfaction all present felt at having seen 
Mr. Smith's wonderful pictures ; and he thought 
their earnest thanks were also due to him, not only 
for showing them, but also for the very candid and 
full way in which he had explained in the paper, 
which contained a record for future use of practically 
the whole of his invention, the manner in which 
those maivellous results had been obtained. 

The Chairman, in proposing most hearty vote 
of thanks to Mi. Smith for his admiiable paper, 
thought that the audience must f#el the\ were 
highly piivileged to be present on the very first 
occasion that such marvellous results of patient 
industiy and lemaikable talent had been set befoie 
the public. >le was much impressed by the 
fact that the films shown were not taken in a 
continuous stream, but that each picture on the films 
Avas taken separately, a fresh start haAing to be made 
after each se])arate picture was taken. It Avas simply 
marvellou'- to think that the film Avas not being sent 
through at a certain rate, but that the machine Avas 
stopping and goCng on again thirty-two times a 
second. He was sure it Aiould be Mr. Smith’s wish 
that mention should be made of Mr. Urban, w’ho 
was associated AA’ith him in the production of ani¬ 
mated pictures in colours, and to whose as.si&tance a 
laige share of the interest of the paper was due. 
Mr. Albert Smith’s name struck a very pleasant 
note in his memories of the past, but the cele¬ 
brated view of Cologne Cathedral at midnight 
shown by that eminent popular entertainer Avas very 
diflPerent from the brilliant vieA\s exhibited that 
CA’cning by the Ii\ing beaiei of the name. 

cThe resolution of thanks was then put to the 
meeting and carried by acclamation. 

Mr. Albert Smith, in reply, aftei expressing his 
extreme gratitude for the cordial way in which bis 
paper had been received, said he greatly appreciated 


the words which fell from the lips of Sir Henry 
Trueman Wood, who knew as much about the 
subject as anybody present. Reference had been 
made to the mechanical skill which was required 
to construct the camera Avith which the experi¬ 
ments were made. That camera had been made 
under the supervision of Mr. Charles Urban in his 
works, and that gentleman was entitled to the sole 
credit for the production of that apparatus. 


TURKISH MINERAL SPRINGS. 

Among the mineral springs in v’ogue in the vilayet 
of Smyrna are those at Tche*Jme, which are visited 
more than any others. From all parts of the Turkish 
Empire, invalids come in large numbers to take the 
waters, which are sulphurous and saline, with a 
temperature of 135 ' Fahrenheit. They aie highly 
recommended for iheumatism and skin diseases. 
Within seven miles of Smyrna, are the hot springs of 
Lidja, which were known to the ancients under the 
name of the Baths of Agamemnon. They aie used 
for rheumatism. Between the springs of I'chesme 
and Lidja is a sjiring of saline waters very similar to 
those of Carlsbad, much used as a cure foi liver com¬ 
plaints. The district of Pergamus boasts of seveial 
hot springs, the last known of which is at the village 
of Kimk. There are also hot springs in the district of 
Kouch Adassi which, according to the American 
Consul at Smyrna, are popular locally. Three miles 
south-east of the ruins of Saides, the hot springs 
still exist which weie so renowned in ancient times. 
They are now little frequented, owing to their isolated 
position in the mountains. At Alacheii, a native 
company is liottling the water of the Sarikiz spring, 
which is said to be much appreciated, and which is 
now being exported in ever increasing quantities. So 
much is this water now being used in Smyrna and 
other cities in Turkey, that European mineial ivater 
is said to have fallen off in consumption in conse¬ 
quence. Several hot springs are situated near the 
city of Aidin, some of which have the reputation of 
healing wounds. All the waters of the I^ycus valley 
are mineral, and some of them are thermal. Those of 
Hierapolis are still visited by the native population in 
great numbers. This Hierapolis spring ranges in 
temperature up to 190" Fahrenheit. All the mineral 
waters of this valley have incrustating properties. 
According to a recent circular issued by thh com¬ 
petent authorities, permission to exploit mineral 
springs in the vilayet of Smyrna, of whatever kind, 
will be granted aftei analyses have been made, to 
those who offer the highest royalties to the State. 


THE FRENCH DAIRYING INDUSTRY. 

In the neighbourhood of all the cities of any size 
throughout France daiiyirig efforts were formerly 
made with a greater or less degree of success^ and it 
is but recently that larger interests are creating 



De<embn n, iqoS. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


77 


centres for the production of milk, butter, cheese, &c. 
There have consequently been numerous experiments 
in removing milch cattle from one part of France to 
another, to see if they adapted themselves readily to 
new surroundings. P'or instance, it has been found 
that the Normandy cow brought to the neighbour¬ 
hood of La Rochelle loses to a certain degree her 
excellent qualities as a butter maker, while those from 
Brittany maintain the excellent reputation they have 
at home. The American Consul at La Rochelle says 
that the Parthenay breed of cattle is, perhaps, the 
most remarkable for butter producing. It is generally 
conceded in the district of La Rochelle that it is 
necessary to average 17 litres (15 (juarts) to produce 
I kilogramme (2*2 pounds) of butter. This was 
already considered an excellent showing, but in the 
competitions of iqo5 and iqob mik h cattle of the 
Parthenay breed gave remarkable results. The com¬ 
petition of 1907 was equally interesting, the first 
prize being awarded to a cow w'hose milk produced 
I kilogramme (2*2 pounds) for each it litres (about 
10 quait-.). The industiy is jwoving profitable for 
the enterprising dairyman, who carefully selects his 
animaL, and organises his pasturage in such a manner 
as to peimit lus meadows to take on new growth after 
they ha\ e been carefully browsed over by his cattle. 
In the Pyrenees it appears that a litre (1*76 pints) of 
milk sells for an average price of twopence. At this 
pi ice the keeping of cattle is considered lucrative. 
Dames are being established very rapidly in the dis¬ 
trict of La Rochelle, and the butter of Surgeres, 
made after the most impto\ed methods, is rapidly 
displacing on the l^aris market Dutch and Belgian 
butteis In fact, demand for dair\ pioducts ol this 
district is very much greater than the supply, and the 
largei cities are all the time calling for more. Ex¬ 
periments aie being conducted wnth several breeds of 
cattle in oider to learn their value as butler producers. 

IRON AND STEEL WORK IN THE 
UNITED PROVINCES OF INDIA. 

The Indian Government monogiaphs on the 
(liffeient industries, carried on in various parts of the 
country, are generally \ery interesting, and a recent 
one by Mr. W. E. J. Dobbs, l.C.S., contains some 
curious and suggestive notes on the metal industry in 
the United Provinces. The number of workeis is not 
large—only 23,000—and many of them till the soil 
also. The tradition of the Mohammedan lohars, or 
smiths, is that Daud (David) was the inventor of iron¬ 
work, and that iron miraculously became as wax in 
his hands. He sold articles of ironware to gain a 
living, and from his day, iron has been in use. 
Accordingly, they invoke him before beginning any 
task, and burn incense in his honour on Thursdays. 
Nevertheless, the lobar's social position is a low one, 
and there is noting of a harmonious or picturesque 
association with his calling, as in the West. As a 
class, too, the lohars are very illiterate, but there are 
possibilities of a greater future before them, as the use 
of iron vessels, for domestic purposes, is increasing 


fast, while the advance made in the imports of ma^i- 
nery into towns, and even villages, will necessitate 
the employment of a great company of smiths and 
fitters. Cine of the pressing industrial problems of 
the day, in India, is how to meet the large and in¬ 
creasing demand for skilled mechanics. In the 
western districts, and in Bundelkhand, are found 
gangs of wandering smiths, who, like English tinkers, 
wander about from place to place with their families, 
goods, and chattels, in quaint-looking carts. They 
claim to be descended from Rajputs of ('hittore, 
who, when the Mughals sacked that city, took to a 
wandering life, and vowed they would never settle 
elsewhere, but w’ould make weapons of wai, till 
Chittore recovered its former glory. Linger the Pax 
Britannica and the Arms Act, they have been com¬ 
pelled (literally) to beat out ploughshares, instead of 
swords. 

Some of the lohars expressions have a general 
currency as pro\erbs. “To chew iron gram (or 
gram)*’ has much the same meaning, as to “cut 
through adamant,” with us. “Iron strikes iron” 
{Lohe ko loha marta hai) is an equivalent expression 
to “ diamond cuts diamond,” and “cold iron cannot 
be straightened by hammering ” means much the 
same as “ ploughing the sand ” in English. In con- 
tiast to our superstition, it is regarded as unlucky to 
find a horseshoe; while Mohammedans belie\e that 
they can injuie an enemy by writing his name on a 
horseshoe, and then putting it in a fire. 

The manufacture of arms was of some impoi tance 
ill these provinces before the days of British rule. 
The various chiefs and their retainers had to he pro¬ 
vided with weapons, and probably every town and 
castle of importance had its armourers of sorts. Agia 
had some lepute in the manufacture of chain armour 
and w’eapons of war, while Delhi swords made of im¬ 
ported steel {fan lad) were held in the highest regard. 
The three main heads, however, under which swords 
were generally classified, were Vilayti (imported), Asils 
(the lenowned blades of Gujrat), and Khanasaz (of 
domestic manufacture). At the present day theie 
aie not more than half-a-dozei^ sword makers 
in the provinces, inclusive of two or three at 
Rampur and of the Maharajah of Benares* armourer. 
The manufacture of matchlocks survived into very 
recent times, and some of those made to order 
were exhibited at the Paris Exhibition of 1807, and 
obtained a prize of 750 francs, others being readily 
sold. One was also exhibited at the Calcutta Inter¬ 
national Exhibition of 1883. European firearms of 
modem type are accurately and skilfully copied by 
clever lohars at Rampur and Bareilly. In respect of 
cutlery, the most important industry in the provinces 
is that of the scissors makers of Meerut, whose goods 
enjoy a wide reputation and have a hold on the markeft 
their price being lower than that of the American 
article. 

By far the greater number of the iron-workers are 
employed in making ploughshares and other agri¬ 
cultural implements, or such homely domestic neces- 



78 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. D^embef «t. 1908. 


sanies as cooking vessels, buckets, and sieves, the 
latter industry being carried on in places of some size 
or local importance. 


A NEW MATERIAL FOR CINEMATO¬ 
GRAPHIC FILMS. 

With reference to the article entitled “A Substi¬ 
tute for Celluloid,” which appeared on pages 1009 
and 1010 of the Journal for the i6th October last, 
the following further details in regard to “ cellit,” 
the substitute in question, more especially in con¬ 
nection with the use of cinematographic films, may 
be of interest. Cellit is the^ trade name for a form of 
acetyl-cellulose. It is possible to prepare a variety 
of these acety^ derivatives of cellulose or acetates 
■with varying properties, exactly as is the case of 
the analogous nitrates of cellulose — gun-cotton, 
pyroxylin, collodion, &c. The United States Consul 
at Chemnitz, who has obtained his information from 
the inventor of cellit, says that the acetates first 
obtained during recent years yielded, in combination 
with camphoi, more or less brittle substances. Their 
only satisfactory solvents were chloroform and acety- 
lene-tetrachlorid. The narcotic action of the first 
solvent and the poisonous nature of the latter, ren¬ 
dered their use most objectionable. These disad¬ 
vantages, in addition to the brittleness, effectually 
prevented any practical use of the earlier forms of 
acetyl-cellulose for use in the cinematograph, although 
numerous experiments in this direction were carried 
on for a long period. The newly-discovered modifi¬ 
cation, in its camphor derivative termed cellit, is said 
to possess the required properties, missing in its 
homologues. It is the reverse of brittle, resembling 
leather, and it is readily soluble in the compara¬ 
tively cheap mixture of alcohol and acetic ether 
(ethyl acetate). With these two all-important pro¬ 
perties to start with, much study and many experi¬ 
ments were required before a cellit was secured, 
meeting all the many demands for cinemato¬ 
graphic films. Cielluloid (the combination of camphor 
and gun-cotton) is characterised by its hardne.ss, 
springiness, and tenacity. Many difficulties in this 
connection were gradually overcome, until cellit films 
were finally prepared free from liability to tear, or 
stretch, or crumple. In the cinematographic appa¬ 
ratus there is now no .scratching of the surface, no 
tearing, no distortion on the part of cellit films when 
swiftly passed through the mechanism. The various 
other technical difficulties in connection with the 
application and fixation of the sensitive emulsion, the 
securing of uniform transparency, &c., have all been 
successfully met, so that the new films are scarcely to 
he distinguished from celluloid preparations, so far as 
lustre, tenacity, evenness, transparency, &c., are con¬ 
cerned. In one respect, however, there is the most 
striking and important difference, and that is infiam- 
mabiljty. When celluloid is brought near a source of 
heat, it instantly takes fire, burning with a large 


crackling fiame, which spreads so rapidly that all 
possibility of extinction is practically precluded. On 
the other hand, when a burning match is applied to a 
cellit film, it does not take fire at once, but only after 
an interval. Then a slow combustion, accompanied 
by a small flame begins, and is gradually propagated 
through the mass, very much as in the case of a sheet 
of india-rubber. A cellit film behaves much as a stick 
of sealing wax. It tends to melt, and wffiile the 
molten substance falls down in drops, the flame is 
often extinguished. While cellit films, in contact with 
a flame, exhibit such a measure of slow combusti- 
bihty, they are entirely incombustible in the cinemato¬ 
graphic apparatus. Even when exposed to the con¬ 
centrated rays of the most powerful arc lamp, there is 
said to be no sign of combustion. When the expo¬ 
sure is prolonged, changes become cm dent in the 
film; the layer of emulsion is loosened, blisters 
appear, there is a general shrinkage, and finally 
fusion begins along the lines of the photo¬ 
graphic picture. The action ceases with this 
result, even if the ex]>osure be maintained for 
an hour. The behaviour of a celluloid film, 
under such conditions, is all too well known. It 
is impossible to adjust it in the appaiatus without 
full protection from the source of light. If exposed 
for a second it begins to .smoke, and within a very 
short time it bursts into flame. This unfortunate 
property has rendered the cinematograph such a 
source of danger, when through any accidental 
interruption of the rapid movement of the celluloid 
films before the powerful sources uf light, or even 
through the tearing ot a film, instantaneous com¬ 
bustion ensues. Preventive measures designed to 
lessen the danger have been taken in various 
countries by the }>ohce authorities, and are of the 
most manifold variety. There are requirements for 
the enclosure of the apparatus in a fireproof cell 
during an exhibition, for its operation m a room 
covered with asbestos, outside an exhibition hall, for 
the use of asbestos clothing by the operators, for the 
entire absence of flame-giving light, See, 

Numerous attempts have been made to replace 
celluloid as a material for films. Gelatine has been 
tried in a multitude of forms. Its lack of strength 
and its tendency to swell up in developing baths 
have prevented any practical application for the 
purpose. Even when enclosed between exceedingly 
thin sheets of celluloid it fails to withstand the 
effects of the bath. Other albuminous bodies aiclack¬ 
ing it is said, in plasticity and transparency. Attempts 
to replace camphor in the manufacture of celluloid 
by less combustible organic substances, or by non- 
combustible mineral bodies, have totally failed to 
yield a material adapted for use as films. It is to be 
hoped that, after the very exhaustive tests to which 
cellit films have been submitted by the German 
manufacturers of cinematographic appliances, the 
problem has finally been solved in a manner which 
■will remove all elements of danger from this popular 
and instructive form of exhibition. 
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HOME INDUSTRIES. 

The Port of London Bill ,—There is now giound 
for hope that the Port of London Bill, which was 
read a third time on Tuesday, will become law 
before Parliament adjourns. On Friday last the 
Bill passed through committee, and was reported to 
the House of Commons. It was recommitted for 
consideration of a new clause which has evoked con¬ 
siderable criticism. It embodies an innovation upon 
established practice in that it enables the Port 
Authority to do, in virtue of an order of the Board 
of Trade, various things for which it has hitherto 
been necessary to get the direct authority of Parlia¬ 
ment by means of a private Bill. Whenever there Ls 
an extension of existing works, or whenever land is 
required for the ei ection of new works, it will afford 
a more cheap and expeditious way of acquiring land 
than is at present possible. It is not surprising 
that a proposal of this kind met with considerable 
criticism from both sides of the House. It was 
argued that it ga\e the Board of Trade powers 
that no public Department has ever yet possessed, 
and that ought only to be vested in Parliament. 
But the Port Authority is not to be an under¬ 
taking carried on for private profit : it will really 
have the character of a great public Department, 
and may accordingly be held to deserve treatment 
different from that given, say, to a railway. Nor 
can it be denied that the existing system, by which an 
undertaking like a railway cannot acquire compulsorily 
the smallest patch of ground without the great expense 
and worry of a private Bill, is not to the public advan¬ 
tage. The Chancellor of the Exchequer, defending 
the proposal to give the Board of Trade the power to 
dispense with the need of access to Parliament when 
the suggested transaction is comparatively small, went 
so far as to say that “ very often proceedings upstairs 
(in matters of private Bill legislation) were black¬ 
mailing proceedings, and were fought simply to get a 
big price from the company promoting a Bill. Par¬ 
liament ought not to be a sort of huge blackmailing 
machine for the purpose of extracting extravagant 
fines from great commercial and industrial enterprises. 
Huge railway rates were being now largely paid as a 
result of the railway companies being compelled to 
come to Parliament every time they needed power to 
build a station for the convenience of the public, or to 
form a crossing, or widen their line.’’ The Govern¬ 
ment did not, however, propose that the Board of 
Trade should be the sole judge as to whether compul¬ 
sory powers should be exercised or not. It must 
appoint an impartial person to hold an inquiry, and, 
as a result of last week’s discussion, the Government 
agreed that a Board of Trade order shall not take 
effect until a draft thereof has tain for thirty days 
on the tables of both Houses of Parliament \ and if 
either House diflring those thirty days presents an 
address to His Majesty against the draft, no further 
proceedings shall be taken thereon. The compulsory 
powers of the Board of^Trade are also to be limited, 
so that beyond a certain value, or extent, of purchase 


it shall not have compulsory powers. This new 
departure in the administration of the Port of London 
will be a great experiment, and, although expert 
opinion is divided upon its probable effect upon the 
Port, the balance of opinion would seem to be in 
favour of the Bill. 

The Shipbuilding Trade .—In September there 
was an unexpectedly large number of new contracts 
booked, or reported, amounting in all to about 
120,000 tons. This estimate, however, included five 
steamers, said to have been booked by the Russian 
Volunteer Fleet, an order afterwards transferred to 
German builders, who offered longer credit. Even 
then, the Clyde September contracts ^gregated 
100,000 tons, and another 50,000 tons were booked 
in the various English districts. But iji October and 
November the new contracts booked were compaia- 
tively few. If the output of the Clyde, for the eleven 
months ended November of the present year, is com¬ 
pared with the corresponding period of 1907, it will 
be found that there has been a decrease of no less than 
217,409 tons—the smallest output since 1897. The 
Clyde total for 1907 was 619,919 tons, and the actual 
launches for 1908 to date have been only 315,205 tons, 
so that this year’s output from the river may be ex¬ 
pected to be a quarter of a million tons less than last 
year. The production of the English yards has fallen, 
off* in similar degrefe, and it is not surprising to hear 
of great depression and distress in the North when 
the amount of material and wages involved in this 
shrinkage are remembered. The allocation among 
private builders of Admiralty orders for cruisers and 
destroyers, will give employment to three or four 
yards, but does not help the great bulk of yards, 
which are only fitted for the production, of merchant 
vessels. There is not likely to be much, it any, im¬ 
provement in the position until the new year, but some 
authorities are of opinion that, with its advent, 
things will begin to mend. 

The Tin-plate fndui^try .—It is a remarkable fact 
that whilst nearly all the industries of the United 
Kingdom have suffered, many of them very seriously, 
from this year’s great reaction in trade, the tin-plate 
industry has held its own. In the ten months ended 
of 1907, of 600,000 tons. The decrease in wrought 
October 31st last, the export of pig-iron shows a 
decrease, as compared with the corresponding period 
iron was 38,000 tons; in galvanised sheets 85,551 
tons; in chains and sleepers 8,436 tons; in ship, 
bridge, boiler, and other plates not under ,^th inch 
thick 71,767 tons; in ship and boiler plates under 
}thincb thick, 6,854 tons; in wrought tubes, pipes,, 
and fittings, 4,670 tons; but the exports of tin 
plates amounted for the ten months to 338,117 tons,^ 
as compared with 337»907 tons in the corresponding 
ten months of last year* It is true that the increase 
is very slight, only 210 tons, or less than 1 per cent., 
and that there has been a decline in values of nearly 
7 per cent.; but the fact remains that in volume the 
export ^ade in tin plates is greater than it was for the 
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concsponding period of last year. This compara* 
lively satisfactory state of things is due in no small 
measure to the harmony existing between employers 
and employed. The relations of master and workman 
in the South Wales tin-plate trade are seldom disturbed 
over questions of wages, or conditions of employ- 
. ment, with the result that mutual confidence secures 
for the industry a measure of stability of the greatest 
value to the manufacturers in booking orders for 
future delivery. Of course, the fall in the prices of 
coal, pig-iron, tin, and steel bars, the chief raw 
commodities of the tin-plate industry, have been im¬ 
portant factors in the maintenance of the prosperity 
of the trade, since they have cheapened the cost of 
produclion«but these and other factors, such as the 
steady absorption of smaller works by the larger 
firms, would nol^have sufficed to maintain the volume 
of exports if labour relations had been other than 
they have been. 

Imurnnce Dei'clopments. —Reference was recently 
made in these Notes to the action of a leading insu¬ 
rance company in notifying its intention to open a 
department for the insurance of loss of profits arising 
through the disturbance of business by fire. Other 
great companies have now decided to follow the 
example set by the Alliance, and it seems likely that 

S fore long all the leadiftg companies will transact 
s kind of business. There is evidently a demand 
for this protection, and extended facilities, certain to 
be offered, will stimulate it. Another development 
in insurance business is the undertaking by insurance 
companies of the duties of trustees and executors. 
Long before the appointment of the Public-Trustee, 
the voluntary system was felt by many to be too 
great a burden. It may be said that the Public 
Trustee now meets the want, but many distrust 
Government departments, believing them to be 
unnecessarily cumbrous and costly, and would much 
prefer to have their estates in the hands of an insu¬ 
rance company of known stability and honourable 
traditions. 

(1 

'J 'he Mmet s' The prospect of this much 

debated measure passing into law, at any rate without 
substantial modification, does not improve. Indeed 
the opposition to it seems to grow more general and 
vehement as the time approaches for it to leave the 
House of Commons. Mr. Russell Rea, M.P., the 
Chairman of the Departmental Committee, has stated 
that the Bill as it leaves the Committee is “ even worse 
than it was when submitted to it; ” the Chambers of 
Commerce condemn it on the ground that it must 
result in an increase in the price of coal; and there is 
strong opposition from the various coal-consuming 
teldustries in the country. It is urged that it Would be 
disastrous to saddle trade with additional burdens, 
especially seeing that it has now been ascertained 
that miners, in the Way of health and physique, 
compare favourably with other occupied males in the 
counuy. It said by some that legislative interference 


with existing conditions would result in the shutting 
down of the majority of the Staffordshire mines, and 
would prejudice the workings in other parts of the 
kingdom. Of course, there is much to be said on the 
other side of the question, and in defence of the Bill, 
but the Home Secretary himself has admitted that he 
is not without some apprehension as to the possible 
effects upon trade if it becomes law in its present 
shape, and, having regard to the volume of dissent in¬ 
dicated above, it is very unlikely that the measure will 
go through the Lords, if it is allowed to go at all, 
without amendments of a drastic character. 


NOTES ON BOOKS. 


A History of Art. By Dr. G. Carotti. Volume I. 

Ancient Art. Revised by Mrs. Arthur Strong, 

Litt. D., LL.D. London : Duckworth and Co. 

8vo. 5s. net. 

This work has been translated by Miss Alice 
Todd from the Italian of Professor G. Carotti, 
Mrs. Strong’s responsibility begins and ends with 
the assistance she has rendered to the translator in 
some of the archeeological passages, and in the 
rendering of certain names. The book contains a 
lucid picture of the history of ancient art as revealed 
by modem research. An immense amount of in¬ 
formation has been compressed into the volume, but 
brevity has not been obtained at the cost of lucidity. 
In these 350 pages is set forth a concise account of 
ancient art from the Memphite period (about 5,000 
to 2.500 B.c.) to the later Roman age, while a brief 
Appendix gives a slight sketch of Indian and later 
Persian art. A fiesh bibliography has been specially 
compiled for this edition, and this should be of great 
service to persons beginning to study the subject, 
who will also leam much from the five hundred 
illustraliuns contained in the volume. 

Recollections of a Life in the British 
Army. By General Sir Richard Harrison, 
G.C.B., C.M.G. London : Smith, Elder and 
Co. 8vo. 10s, 6d, net 

Lieutenant Richard Harrison, R.E., first saw 
active service under Sir James Outram in 1857. He 
fought his way through the thickest of the Indian 
Mutiny, wnd afterwards served through the China 
war of 1859-60, the Zulu war (when he was closely 
associated with the ill-fated Prince Imperial), the 
Sekukuni war, and the campaign against Arabi 
Pasha. With such a record he has naturally much 
to tell. Throughout his adventurous and distin- ' 
guished career he has had a keen eye for men and 
things, and as he possesses a brisk,Vivid style, his 
story is eminently readable. He has certainly been 
well advised in changing bis original intention, 
which was to publish these noSes for private clrcula- 
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tion only; and no doubt he will be justified in the 
hope that what he has written will prove interesting 
not only to his personal friends and relatives, but to 
a larger circle of the reading public. 

Divisibility of Silk Fibre. By Sir Thomas 

Wardle, J.P. Manchester : John Hey wood, Htd., 

8vo. 

This book consists of two parts: the first is an 
examination by Sir Thomas Wardle into the divisi¬ 
bility of the brin, or ultimate fibre, of the silk of 
Bombyx tnori, or silk of commerce, and of some 
wild silks ; the second is a translation of a report of 
an investigation on a similar subject carried out under 
the auspices and in the Laboratory of the Studies of 
Silk, Milan. The authors attention was first called 
to the study of the subject by a silk manufacturer, 
who sent him a skein of dyed silk w'hich was marred 
by the defect known as “ speckiness.” Several 
theories have been advanced to explain this pheno¬ 
menon. Some persons believed it to be due to a 
defect in the reeling, throwing, or manufacture; 
others attributed it to a miciobe, while some even 
ascribed it to an abnormal appetite and digestion in 
the silkworm, which caused it to emit, contempo¬ 
raneously with the fibres or brin, incompletely digested 
vegetable mattei. Sir Thomas’s investigations have 
led him to believe that the specks are simply a 
tangled rabble of filaments split off or exfoliated from 
the original fibre or brin.” The question is one of 
practical importance to silk manufacturers, and the 
■excellent illustrations contained in the volume should 
be of service in elucidating the problem. 


OBITUARY. 

Vkerchuni) Dekpchund, C.I.E.—Mr. V'eer- 
chund Deepchund died last month at Ahmedabad, at 
the age of 76. Born in humble circumstances he rose 
to a position of wealth and influence in the mer¬ 
cantile world of Bombay. His charity was un¬ 
ostentatious but extensive, especially during the 
famines of 1877 and 1897. He was created a Com¬ 
panion of the Indian Empire in 1898, and became a 
,member of the Society of Arts in 1900. 


GENERAL NOTES. 

Aerial Warships. —At the discussion of Mr. 
Eric Stuart Bruce’s paper, “ Mechanical Flight,” 
Sir Hiram Maxim asked *‘if anyone doubted that 
in case of war a strong Continental Power would use 
•dying machines for bombarding English towns.” A 
representative of the Daily Graphic, who had the 
opportunity of talking with a scientific chemist on 
the po^trs of explosi^s, was rather astonished to 


find that the destructive effect in warfare of the best 
airships is a matter of considerable doubt to those 
most aware of the powers of modern explosives. Sir 
Hiram Maxim has supposed that a fleet of an ships, 
or even a few airships, could dominate and destroy a 
town by sailing over it and dropping on its buildings 
and arsenals packages of high explosives. “ But,” 
said the authority, “ such an assumption appears to 
neglect the conditions under which high explosives 
become effectively dangerous. Xo doubt if an air¬ 
ship dropped a few pounds of dynamite in Piccadilly 
the explosion would cause considerable inconvenience 
—especially to a policeman or a cab-horse in the im¬ 
mediate neighbourhood of the explosion—but it would 
not wreck the thoroughfare. Nor would 'an) known 
or probable explosive. For disastrous explosions 
some restraining chamber or ca\aty is needed, and 
even a hundredweight of dynamite, unless exploded 
in a confined space, could not effect widespread de¬ 
struction. What does make an explosive effective 
is wrapping it up, so to speak, in a steel chamber 
or receptacle from which the expanding gases cannot 
instantly escape. The effective power of a bomb 
lies not so much in the mere force of the explosive 
material as in the bursting of the heavy metal shell 
which surrounds it. To enclose a high explosive in 
a very light casing is to destroy its powers of destruc¬ 
tion from a military point of view. In support of 
this view we have the opinion of M. C'anet, Director 
of the great works at Creusot. And if, therefore, 
the airships of the future have to carry as much 
ammunition as a Dreadnought, how are they to 
float '1 They could not * keep the air ’ at all—in fact, 
they could not rise in it.” 

British Trade with Morocco.— In his report 
on the trade of Tangier, just published (Xo. 4167, 
Annual Series), Mr. Consul McLeod refers to the 
decrease of British steamers carrying passengers or 
cargo from Tangier direct to the United Kingdom. 
The British sei vices from Gibraltar continue as before, 
two British steamship lines running thrice weekly each 
way, but, unfortunately, on the saAe days, which 
days are those on which the Spanish steamers also 
make their voyage; but no British line sails from 
Tangier direct for the United Kingdom. It is to be 
hoped that some British steamship company may find 
it worth while to provide a direct regular service from 
Tangier to the United Kingdom for passengeis and 
cargo. At present the only service of this kind is 
that of the German East African line, a ves.sel leaving 
every three weeks from Hamburg via Lisbon and 
Dover. Although British trade h is suffeied Irom the 
political unrest in Morocco, it is satisfactory to note 
that it has suffered less than that of other countries. 
The effect of the disturbed state of affairs is slrick- * 
ingly illustrated by the fact that there were five 
pilgrim steamers in 1906, but only one in 1907, and 
only seven exclusively tourists’ vessels in IQ07, as 
against thirteen such steamers in 1906. There were 
five German tourist vessels in 1906, but none m 1907. 
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‘meetings of the society. 

Ordinary Meetings. 

Wednesday evening:, at 8 o’clock :— 

December i^.— J^ondon Milk Supply from a 
Farmer’s Point of View.” By Primrose McCon¬ 
nell, B Sc., F.C.S Sir George Barham, J.P., 
Pre.sident of the British Dairy Farmers’ Association, 
will pieside. 

Cantor LECxrRE.s. 

Monday evening, at 8 o’clock:— 

Oscar Gimtmann, M.Inst.C.E., F.I.C., 
F.C.S., Twenty Years Progress in Explo¬ 
sives.” Tour J^ectures. 

Le( ture IV.'^-Dkcemker 14.—Use of nitrocellu¬ 
lose for celluloid, artificial silk and varnish—Ma¬ 
chinery driven by explosives—Factories, their in¬ 
spection, construction and accidents—Precautions 
recommended — Electric lighting — Static electric 
charges—The merits and demerits of explosives— 
Stability and its proof—Stability in practice—Acci¬ 
dents with smokeless powder—Stabilizers — The 
powder of the future. 

Juvenile Lectures. 

Two Lectures, suitable for a Juvenile 
audience, on Digging for Ancient Art 
Treasures,” will be delivered by Professor 
Charles Waldstein, Litt.D., Ph.D., on 
Wednesday afternoons, January 6 and 13, 
190Q, at 5 o’clock. 


meetings for the ensuing week, 

Monday, Dm. 14...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. O. Guttmann, “Twenty Years Progress in 
Explosives.” (Lecture IV.) 

Methaniia^ Engineers, Storey’s-gate, Westminster, 
S.W., 8 p.m. (Graduates’Section.) Mr. Reginald 
Jiishop, “ Commercial Precision Grinding.” 

Geographical, Burlington-gardens, W., 8i p.m. 
.Sii William Garstm, ‘‘Fifty Years of Nile Ex¬ 
ploration and some of its results.” (The Jubilee 
of .Speke’s Discovery of the Victoria Nyanza.) 

London Institution, Finsbiiry-circus, E.C., 5 p.m. 
Mr. W. Bateson, “Mendelian Heredity.” 

Tuesday, Dei . i«i .Faraday Society, in the Library of the 
Inst, of Electrical Engineers, 92, Victoria-street, 
S.W., 8 p.m. I. Dr. F. J. Brislee, “The Re- 
determination of the Electrolytic Potentials of 
.Silver and Thallium.” 2. Messrs. F. E. Weston and 
H. R. Ellis, “The Heats of Combustion of Alu¬ 
minium, Calcium, and Magnesium.” 3. Mr, H. 
Russell Ellis, “ The Formation of Graphite by the 
interaction of Magnesium Powder and Carbon¬ 
ates.” 4. Dr. Ernest Feilmann, ” Colloidal Banum 
Sulphate.” 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Discussion on Mr, Edward Henry Tabor’s 
paper, “ The Rotherhithe Tunnel.” 


Royal Statistical, 9, Adelphi-terrace, W.C., 5 p.m. 
Mr. Samuel Chapman, “American Methods of 
Railway Accounting.” 

Wednesday, Dec. t6 ROYAL SOCIETY OF ARTS, 
John-strect, Adelphi, W.C., 8 p.m. Mr. Primrose 
McConnell, “ LondonlMilk Supply from a Farmer’s 
Point of View.” 

Meteorological, 25, Great George-street, S.W., 
i 7J p.m. i. Mr. Eric Stuart Bruce, “Some Forms 
of Scientific Kites.” 2. Mr. C. J. P. Cave, («) ‘‘ The 
Registering Balloon Ascents of July 27—^August i, 
1908.” {b) “ Balloon Observations at Ditcham, 

Julj 27—August 2, 1908,” 

United ServKP Institution, Whitehall, S.W., 3 p.m^ 
Captain A. H. Trapmann, “ The Cyc le m 
Warfare; Its Potency as a Strategical and 
Tactual Force.” 

Junior Engineers, at Royal United Service Insti¬ 
tution, Whitehall, .S.W., 7J p.m. Mr. Eric F. 
Boult, “ Motor Omnibuses.” 

Mit roscopical, 20, Hanover-square, W., 8 p.m. i. 
Mr. J. E. Stead, («) “A Workshop Microscope for 
the Examination of Opaque Objects”; (^) “A 
Simple Method of Illuminating Opaque Objects.” 
2. Rev. Eustace lozer, *‘Mounting Rotifers and 
Protista m Canada Balsam.” 

Thursday, Dec. 17 Royal, Hurlington-house, W., 4^ p.m. 

Linnean, Burlmgton-housc, W., 8 p.m. x. Mr. W. 
Riddell, “ The Anoniura of the Red Sea ” 2. Mr. 
R. 1 *. Gregory, “ Forms of Flowers in Walcridna 
dn^ica.** 3, Prof. A. Gruvel, ‘’Etudes sur les 
Cirrhipt^des du Cambridge Museum.” 4. Mr. 
W. L. Distant, “ Rynchota from the Sealatk 
Expedition.” 

Antiquaries. Burlington-house, W., 8j p.m. 

Chemical, Burlington-house, 8J p m. i. Mr. J. E. 
Reynolds, («) “Silicon Researches. Part XI. 
Silicotetrapyrrol ” ; (b) “Silicon Researches. 

Part XII. Action of Silicon Chloroform on 
Potassium Pyrrol”; (t) “Silicon Researches. 
Part XIII. Silicon Halides and Pyridine, Aceto¬ 
nitrile, &c.” 2. Mr. V. H. Veley, “The Affinity 
Values of Tropine and its Derivatives.” 

London Institution, Finsbury-circus, E.C., 6 p.m, 
Mr. W. H. Garrison, “Outposts of the British 
Empire.” 

Electrical Engineers, 25, Great George-street, S.W., 

8 p.m. Messrs. W. Cramp and B. Hoyle, “ Tfie 
Electric Discharge and the Production of Nitric 
Acid.” 

Historical, Lecture-hall, Field-court, Gray’s-inn, 
W.C., 5 p.m. Rev. H. J. Dukinfield Astley, 
“The Murailles Politiques of tho Franco-German 
War.” 

Optical Society, 20, Hanover-square, London,. W.,, 

8 p.m. I. Mr, H. .S. Ryland, “ The Optical 
Lantern — its use for Entertainment ‘and 
Teaching.” 2. Mr. S. D. Chalmers. “Some 
Optical Illusions.” 3. Mf. J. B. Reiner, “Dr. 
Edridge Green’s Colour Perception Lamp.” 
Concrete Institute, the Royal United Service In¬ 
stitution, Whitehall, S.W., 4J p.m. Mr. William 
Dunn, “The Examination of Designs for Rein¬ 
forced Concrete Work.” 

Friday, Dec. x8...Art Workers’ Guild, Clifford’s-inn-hall, 
Fleet-street, E.C., 8 p.m. 

Mechanical Engineers, Storey’s-gate, Westminster, 
S.W., 8 p.m. Mr. L. A. Leg(os, “Typecasting 
and Composing Machiner>'.” 

Civil Engineers, 25, Great George-street, S.W., » 
p.m. (Students’ Meeting.) Mr. R. Wolfonden, 

“ High-power Water-ti^bines on Moderate Falls.** 
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N O TI C E S • PROCEEDINGS OF THE SOCIETY- 


CANTOR LECTURES. 

Mr. Oscar Gun mann, M.lnst.C.K., 
F.T.C., F.C.S., delivered the fourth and last 
lecture ot ins course on “ Twenty Years Pro¬ 
gress in Explosives,” on Monday evening’, 
u:}th inst. 

A vote of thanks to Mr. Guttmann for his 
course of lectures was carried unanimously, 
on the motion of the Chairman, Sir Bo\ ERTON 
Redwood, D.Sc., F.R.S.H. 

The first lecture will be published in the next 
number of the Journal, 


JUVENILE LECTURES. 

The usual short course of lectures adapted 
for a juvenile audience, will be delivered on 
Wednesday afternoons, January 6th and 13th, 
at 5 o’clock, by Charles Waldstein, Litt.D., 
Ph.D., Slade Professor of Fine Art in the 
University of Cambridge, on “ digging for 
Ancient Art Treasures.” 

Each Member is entitled to a ticket admit¬ 
ting two children and an adult. 

A sufficient number of tickets to fill the room 
will be issued to Members in the order in 
which applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind their volumes of the Journal, cloth 
covers will be supplied, post free, for is. 6d. 
each, on applicatioh*to the Secretary. 


FIFTH ORDINARY MEETING 

Wednesday, December 16, 1908 , Sir 
George Barham, J.P., President of the 
British Dairy Farmers’ Association, in the 
chair. 

The following candidates were proposed for 
election as members of the Society :— 

Agaiwalla, Rai Girdhari Lai, B.A., 18, Edmond- 
stone-road, Allahabad, TT.P., India. 

Avery, Thomas, M.Inst.N.A., R.I.M. Dockyard, 
Bombay, India. 

Brown, Duncan Campbell, Bank of Scotland-house, 
Oban, N.B. 

Deacon, Edward, Pentillie, Leopold-road, Wimble¬ 
don-park, S.W. 

Drewery, Fred. W., Winnipeg, ^lanitoba, Canada. 
Francis, Gabriel Joseph, P.W.D., Chindwdn Division, 
Monywa, Burma, India. 

Ilerringham, Mrs. Christiana, 40, Wimpole-street, 
W. 

Hoveler, Herbert Frederick, 45, Christchurch-road, 
Streatham-hill, S.W. * 

Leonard, Edward F., Amherst, Massachusetts, 
U.S.A. 

Lomas, Harold M., Alcombe-Dunster R.S.O., 
Taunton. 

Luce, Very Rev. Father Eugene, Clergy-house, 
Rangoon, Burma, India. 

Monteath, John, Rajkot, Kathiawar, Bombay, India. 
Rosse, Right Hon. The Earl of, The Castle, Birr, 
Ireland. 

Slade, Frank, F.Z.S., The Horaiman Museum, 
Forest-hill, S.E. 

Smith, Richard Tilden, Oaklands, Cavendish-road. 
Balham, S.W. 

Townley, Charles Harry, 153, New Bond-street, 
W. 

Right Hon. The Lord Mayor of London (Alderman 
Sir George Wyatt Truscott), Greatwood, Chisle- 
hurst, and 3, Sufiblk-lane, F.C. 
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The following candidates were balloted for 
and duly elected members of the Society :— 

Haigh, George, Norwood-iiiills, Southall, Middlesex. 
Hardee, Oscar, Sumnierhiil-lodge, Chislehurst. 
Harrison, P. Walton, County Surveyor’s Office, 
Norwich. 

Hewett, Bertram H. M., A.M.I.C.E., M.Am. 
Soc. C.E., 564, West 33rd Street, New York 
City, U.S.A. 

McCarthy, Edward Valentine, J.P., Ardmanagh- 
house, Glenbrook, Co. Cork, Ireland. 

Osborn, N. F. B., ii, Bruce-grove, Tottenham, N. 
Rosenfeld, Benedict, 8, LindfieJd-gardens, Hamp¬ 
stead, N.W. 

Stokes, Rear-Admiral Robert Henry Simpson, R.N., 
Junior United Service Club, Charles-street, St. 
James’s, S.W. 

Taylor, Charles Davenport, ri, Stafford-terrace, Ply¬ 
mouth, and Santa Ann, California, U.S.A. 

The Chairman, in introducing Mr. McConnell, 
thought that although papers on a large variety of 
subjects had been read before the Societ)^ not one 
had been read which as of more importance to the 
members of the community generally than that 
which was about tc> be delivered. In addition to his 
wide knowledge of dairy farming, the author was a 
well-known writer in the agricultural press, and he 
had published a text-book which was invaluable to 
farmers and agriculturists. 

The paper read was— 

LONDON MILK SUPPLY FROM A 
FARMER’S POINT OF VIEW. 

By Primrose McConnell, B.Sc., F.G.S. 

The general development of the new milk 
trade within the last twenty years or so has 
been quite extraordinary, a state of matters 
brought about by several different causes. 

The collapse of corn-growing made farmers 
look round and endeavour to find some other 
systems to take its place, with the result, in 
many districts, that cow's to a large extent 
gradually supplanted wheat, whilst alongside of 
this the consumption of new milk by the public 
has been steadily increasing for years, the 
increase by some being estimated at 50 per 
cent, as compared with the consumption a 
generation ago. 

^ During all these years dairy science has been 
testing, experimenting and trying everything 
in connection with the practical production and 
handling of the milk, and I hope to place 
before this meeting some of the conclusions 
those of us who are in the thick of the fight 


have come to as to what should be done and 
what should not be done to enable us to pro¬ 
duce clean, healthy milk as a matter of 
business. 

The unfortunate thing is, however, that a 
large number of scientific men have taken up 
the study of the bacteriology of milk from a 
purely theoretical standpoint, and have evolved 
many ideas on the subject which are not only 
impracticable but are quite unnecessary from a 
public health point of view, even if they could 
be carried out. The man who has not tasked 
milk since he was a baby, and who knows- 
nothing of the practical handling of cows in a 
shed, is not qualified to tell a farmer how he 
is to milk or groom his animals, no matter 
how much microscopical work he may have 
done, or how efficient he may be at inoculating 
guinea pigs. If this fact were realised by 
some of our official masters there would be 
less friction between the parties concerned, 
because there would be fewer attempts to 
enforce ideas which are not a bit of good to 
the consumers, while causing no end of 
trouble and expense to the producers. 

To get down to actual details, it will clear 
the air considerably if we take a look at the 
bacteriology of milk. Swithinbank and New¬ 
man, in their huge tome on the subject, 
enumerate some 125 species of microbes 
which infest milk. For some reason or 
another they leave out a good many varieties 
given in other text-books, so we may assume 
that there are at least 130 species or varieties 
which affect milk and its products. Out of 
this number only some five, however, are 
labelled pathogenic,” namely, those causing 
scarlet fever, diphtheria, typhoid fever, epi¬ 
demic diarrhera, and tuberculosis. The first 
three may be dismissed in a sentence : no one 
will argue that these are ordinarily met with 
in cowsheds or in milk, but must be introduced 
from the outside. Their presence will be 
quickly shown, and everyone will agree that 
the local authority should take immediate 
steps not only to deal with an outbreak of fever 
resulting from their presence, but to prevent 
their presence in a locality altogether. Of 
the remaining two I shall have something to- 
say later on. 

The people who get up a scare on the ques¬ 
tion of the tremendous number of microbes in 
a cubic centimetre of milk are not playing the 
game fairly, but are either wittingly or un¬ 
wittingly doing a grave injustice to the milk 
trade, and giving much unnecessary trouble. 
It is not the number of mtcrobes that matters,. 
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but the species, and it has just been pointed 
out that out of 130 species only five could 
possibly be injurious to health, and the number 
of millions of the others in a glass of milk 
is of no importance, apart from the fact 
that some of them are actually necessary in 
the economy of the dairy. 

Now the point I want to emphasise is this : 
seeing that all the other microbes are labelled 
“ non-pathogenic,” why is it necessary to raise 
such a scare, and to get powers to cause pro¬ 
ducers an everlasting amount of trouble and 
expense to carry out all sorts of ideas to prevent 
these microbes getting into the milk, when 
their presence does no harm, and when indeed 
the presence of some of them is absolutely 
necessary 

What some of these ideas are I can best 
illustrate by examples within my own know¬ 
ledge. At a medical congress at Edinburgh a 
member advocated putting a mackintosh round 
a cow, with four holes in it for the teats to 
stick through, so that she could be milked 
without any microbes falling into the pail- A 
certain authority tried to enforce the perpetual 
washing down and disinfecting of every cow- 
stall ; some are advocating the grooming of 
the animals and w'ashing of the udders before 
every milking, even if this should have to be 
done at three o’clock in the morning as well as 
in the afternoon ; the dunghill is to be removed 
a long distance from the shed and the dung is 
to be wheeled out three times a day, and also 
at three o’clock in the morning before milk¬ 
ing ; the drains or gutters must not be covered 
in at any part; the “ fore-milk ” of each teat 
must be milked out first before the bulk is 
■drawn into the pail—on to the ground, 1 pre¬ 
sume, where it will make a bigger mess and 
■develop more microbes than if milked into the 
pail in the ordinary w'ay : the colostrum (or 
first milk of a newly calved cow) must not be 
used till a week elapses, and so on. 

I am quite seriously expecting to hear that 
some “authority” is demanding to have the 
teats disinfected internally with a syringe 
before milking begins, that the cow is to have 
her nails pared and her ears kept clean, and 
her teeth are to be cleaned daily with a tooth¬ 
brush, and all pieces of decaying food care¬ 
fully picked out of them. These things are 
not an atom more impracticable and non¬ 
sensical than many of the propositions 
actually made by various authorities. 

All these and many more things—some of 
which are impossible in practice—are recom¬ 
mended, and an» attempt made to enforce 


them for the avowed purpose of keeping* the 
bacteria out of the milk, notwithstanding the 
fact that when we come to study these 
bacteria we find that they are doing no harm. 
As an illustration, take the most common 
microbe in a cowshed, the Bacillus colt com¬ 
munis : this is the ordinary intestinal bacillus, 
and already exists in millions in the inside of 
every mammal. If several millions more get 
into the milk, it may be asked what harm 
they will do to the consumer. They will make 
the milk go sour prematurely ; but that is not 
a danger to public health, for the milkman 
who supplies his customers with milk that will 
not keep is likely to lose their custom, and if 
these customers did drink the sour milk it 
would do them no harm, in proof of which it is 
only necessary to cite the fact that the rural 
population of the north of England, and all of 
Scotland and Ireland, drink sour milk by the 
thousand gallons, and thrive on it, while not 
so long ago medical men were recommending 
sour milk to their patients. When we recollect 
that all the vigorous northern races of Europe 
—as distinct from the effeminate southerners— 
drink sour milk swarming with all sorts of 
bacilli, we begin to wonder where all this bac¬ 
terial lunacy is going to end. 

A moment’s reflection will show how much 
of the food of some of the most vigorous nations 
on the earth is composed of milk that is 
“tainted,” from a bacteriologist’s point of 
view. We have the Kephir and the Koumiss 
of the Caucasian and the Cossack ; the 
“stringy” milk of the Dutch and Swedes; 
the sour buttermilk used over three-fourths of 
the British Islands; while every variety of 
cheese is swarming with many kinds of 
microbes, which must be present to provide its 
quality and flavour. Sour buttirmilk and bread 
baked with colostrum, or “ beistings,” are 
regular items of food and drink in Scotland 
and Ireland, and I have eaten and drunk my 
fill of them many a time ; and yet in the face of 
all this there are some who try to make out 
that the presence of a hundred harmless 
microbes in the milk is inimical to health, and 
move heaven and earth in an attempt to get 
legal powers to do the impossible—to prevent 
them from getting into milk. 

Sterilization and Pasteurization are failures, 
and they are failures just because all the 
microbes in the milk are Icilled out. Milk 
ceases to be palatable, or a good digestible 
food, when deprived of the life action of its 
microbes, and the babies fed on it become 
stunted and ricketty, while those that get a 
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liberal supply—microbes and all—thrive on it. 
To my mind this result alone ought to prove 
that excessive and impossible sanitation is 
now not only not needed, but does actual harm 
to the consumers. Some one has compared 
the process of sterilization to shooting down 
a regiment of friends on the off chance that 
there might be one enemy among them, and 
the same analogy may be applied to the exces¬ 
sive sanitation of cowsheds. 

I hope no one will be foolish enough to 
suggest that I am arguing in favour of pro¬ 
ducing dirty milk. I am as well aware as 
anyone of the fact that some cowsheds are 
not up A the mark and are capable of 
improvement; but I have not in recent years 
seen any so bad as those described tn some 
of the reports of various officials, and 1 take 
leave to think that they have been either 
magnifying the evils or else they were not 
competent to make an inspection. 1 have 
probably seen more cowsheds than anybody 
else in the British Islands, for J have travelled 
many thousands of mil(‘s between the Alps 
and the Rocky Mountains, and have taken 
particular care to .see the byres wherever 1 
have been, for the construction of these has 
alw'ays been a hobby of mine. 

I iim persuaded, after much experience and 
many trials, that the cleanliness of a cow and 
the sanitation of the milk depend entirely on 
the special and particular arrangement of the 
parts of the cow’s stall, and it is just on this 
very point that our officials are at fault, from 
ignorance. When they attempt to lay down 
rules as to the size of a shed, the style of a 
stall, the depth and width of the gutter behind, 
the arrangement of the manger in front, and 
so on, they are liable to make egregious 
blunders, and recommend a condition of things 
which would not conduce to cleanliness any 
more than the old methods, and to cover this 
they insist on excessive washing, grooming, dis¬ 
infecting, and so on. When the stall is exactly 
adjusted to the size of the cow, and there is a 
wide and deep gutter behind, the animal 
stands and lies clean, and excessive labour in 
cleaning is not required. 

There is an immense amount of miscon¬ 
ception abroad on the question of the cubic 
air space required per head in a cowshed. 
Our authorities seem to think that air space 
and ventilation are the same thing, when they 
are nothing of the sort. If the ventilation is 
properly arranged for, then the mere air space 
in a shed is a very subordinate affair. As a 
matter of practical commonsense the amount 


of space allowed per cow should be regulated 
by the room required by the cow to stand in, 
and for the attendant to do the necessary 
labour connected with her. For this purpose 
500 cubic feet per head is amply sufficient for 
a single-row’ byre, and Icssjwill do where there 
is a double row, wuth one central working 
gangway. Vet in the face of all this some of 
our local authorities, led by their sanitary 
officials, insist on 800 cubic feet per head. 
This means that the one cowshed costs twice 
as much to erect as the other, is far too cold in 
winter time to keep the cows comfortable, and 
does not improve the cows’ health or the public 
health in the slightest degree. As to floor .space, 
50 square feet per cow in singles and /]0 square 
feet in double sheds is amply suflicient, yet 
some sanitarians insist on 80 feet. If these 
rules and regulations before adoption had 
been submitted to practical men they would 
have been considerably modified, and many 
thousands of pounds would not have been 
wasted by the unfortunate' producers, and 
without detriment to the public health. 

It was mentioned above that a proper system 
of ventilation is necessary, and that if this is 
, satisfactorily carried out, then a very small 
cubic air spare only is required. The best 
1 have ever heard of was advocated by 
Mr. Christopher Middleton (Ck'veland) at 
the recent conference of the British Dairy 
Farmers’ Association. He cut a hole through 
the wall of his cow-shed between each two 
cows in the stall, and covered it with per¬ 
forated zinc both outside and inside. The 
hole was at the level of the mangers, and he 
found that even in the coldest nights of winter 
the animals lay with their noses at the opening. 

I lately had occasion to remodel my own cow¬ 
shed, and have been looking round lor the best 
system of ventilation to adopt, and 1 am so 
satisfied with this that 1 am fitting it up my¬ 
self. The fresh air is delivered at the very 
noses of the cows, where they want it most; 
the perforated zinc prevents a draught, and 
other ventilating openings, cubic air space, 
&c., are of subordinate importance. 

We now come to consider the important 
question of tuberculosis and the milk supply. 
There has been a Royal Commission sitting 
for many years on the subject, and they have 
issued several interim reports, in which they 
have proved to their own satisfaction that 
bovine tuberculosis is communicable to man. 
Their exact words are :— 

“ There can be no doubt that in a certain number 
of cases the tuberculosis occurripg in the human sub- 
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ject, especially in children, is the direct result of the 
introduction into the human body of the bacillus of 
bovine tuberculosis; and there can also be no doubt 
that in the majority at least of these cases the bacillus 
is introduced through cows’ milk.” 

It may be pointed out straight away, that 
their far-fetched experiments and tests have 
not proved it to the satisfaction of many people 
w’ho understand the matter just as well as they 
do. To begin with, Koch himself—the dis¬ 
coverer of the bacillus that causes the trouble 
—reiterated his belief, at the International 
Congress on 'J'uberculosis, that the bovine 
variety is not transmissible to human beings. 
Further evidence is plentifully to hand, but 1 
confine myself to a cjuotation from Mr. Harold 
Leeny, a noted veterinary surgeon, on the 
matter .— 

“ So emphatic a statement, and from such a body 
of expeit^s, I omniands the greatest respect and most 
caieful consideiation, and if one ventures to ciiticise 
the hndings of the Commission it must be based on 
some of it^ own results, to which possibly sufficient 
impoitance has not been attached if looked at from 
tlie veterinaiy aspe< t, and we would here refei to the 
difficulty ex])erienced in infecting calves when fed 
with \irus. If lepeated doses, and these large ones, 
(ailed to ]uoduce the disease: if calves suckled by 
cows in which tuberculosis of the udder had been 
intentionally produced showed the infection of but 
one out of six, and if all the fourteen calves “arti¬ 
ficially ” fed \Mth tuberculous milk escaped entirely, 
how much risk is there, we wonder, fiom a stray 
bacillus in mixed “milks,” whether given to calves or 
children? Of the tuberculous cows in dairies, how 
many’ have pronounced tubercle of the udder ? \’eiy 
few, we think. In any attempt to measure the risks 
of infection as between bovines we need to have more 
light on the natural means of infection, and this the 
experiments of the Commission do not aflord. The 
difficulty of infecting calves by feeding with materials 
known to be infected wdth the specific bacilli is spe- 
ciallv alluded to in the report, but the successful 
means employed are such as can never occur in the 
ordinary life of cattle, namely, inoculation under the 
skin, or injection of virus into the veins, in variable 
quantity. This danger of infection may be for all 
practical purposes ruled out, and, as we have seen, 
the liability of taking the bacillus in the food is 
small; while the probability of escaping any conse¬ 
quences is great, even when taken in doses intended 
to test the question thoroughly. It may be, then, 
that Dr. Koch was not so very far wrong, from an 
every-day practical point of view, when he said that 
the risk was comparatively slight of infection of 
human subjects by taking the milk of tuberculous 
cows, by which, of course, he did not specially indi¬ 
cate those with udders wantonly infected, but suffering 
in various degrees frgm generalised tuberculosis.” 


A fact is lost sight of with regard to tubercu¬ 
losis which ought to be prominently brought 
forward, namely, that not a single case of 
actual transmission of the disease from the 
cow to the human being has ever yet been 
followed out and proved. The microbes of 
tubercle have been found in milk; some 
persons who have drunk that milk are known 
to be tuberculous, therefore they must have 
acquired the disease from the milk—a beautiful 
example of the old fallacy, Post hoc, ergo 
propter hoc. ‘ The strange thing is that the 
slum-dwellers and others who are worst affected 
with tuberculosis seldom use milk at all, while 
well-to-do people who are the gr«fatest con¬ 
sumers of the product are comparatively 
immune. 

It would be an instructive experiment if 
some of these scaremongers were to take two 
groups of dwellers in the slums, feed one w'ith 
a fair supply of the ordinary commercial milk 
of the town, and let the other live in its 
ordinary way. The result in a short time 
would convince every fair-minded observer 
that milk, even if inferior and teeming with 
microbes, will make the consumers thrive, and 
that it is th(‘ want of milk that is the cause of 
much of the infantile mortality and general 
disease. It would be an object-lesson very 
easily and cheaply carried out, and woidd be 
very conclusive proof. 

It is significant that while deaths from 
consumption have been reduced by 40 per 
cent, during the last generation the con¬ 
sumption of milk has probably doubled. On 
the face ol it therefore we must look for the 
cause of the spread of consumption elsewhere 
than in the milk. 

Assuming for the moment, however, that the 
human and bovine forms are identical and 
intercommunicable, the next point is, w'hat are 
the possible chances of intercommunication ? 
I think it is now generally acknowledged that 
there is only danger to be feared in the case of 
cows with tuberculous udders, and if these 
are removed from a herd then the danger 
becomes negligible. Now in my own experi¬ 
ence, during which I have personally handled 
several thousands of cows, I can only recollect 
a few that I suspected of udder affection, say, 

I in 500. I notice that an official inspection by 
expert veterinarians of the cows in the London 
area, quite recently, resulted in a similar finfl- 
ing. Everyone will agree that the immediate 
removal of such animals is necessary, and, 
whether at public or private expense, the cost 
would be infinitesimal. 
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As’ bearing on this point, I may quote some 
evidence given in the /ournal of Hygiene by 
Prof. Hewlett of King's College, on London 
milk. Samples of 26 counties were tested, 
and in only one was the tubercle bacillus 
found. I his was followed out and traced to 
one COW’, which was destroyed by the farmer ; 
but the point is that, apart from the doubt 
there is of the identity of the two forms of 
tubercle, the actual chance of contamination 
is small. 

Every one, again, will agree that all animals 
** clinically " affected with the disease—that 
is, all anirqals visibly diseased, all ‘‘piners,” 
^‘wasters," &c. — must go to the knacker. 
My own experience is that, under present 
and recent sanitary conditions, not more than 
one in 200 animals per annum develops such 
symptoms, and that, apart from all questions 
relating to public health or official inspection, 
it would not pay a farmer to keep such cows a 
minute longer in his herd than he could help. 

After these are got rid of, however, there 
remains the great body of the cow population 
of the country—say, 99 per cent.—some pro¬ 
portion of which has generalised tuberculosis, 
and it is these we have to deal with. Some 
of our authorities propose, in a light-hearted 
w’ay, to enforce testing with tuberculin and 
then slaughtering off the reacting animals. 
But, to begin with, some one else has calcu¬ 
lated that the compensation for this wholesale 
slaughtering would amount to j^25,000,000, to 
be followed by an upsetting of all markets 
connected with cows and milk for years to 
come. 

Before w’e do this, however—and this is the 
crux of the whole matter—it has yet to be 
proved that the tuberculin test is reliable, and 
secondly, that reacting animals are a danger 
to the public. This is not the time or the 
place to enter into a discussion on the use of 
tuberculin, and therefore 1 content myself by 
pointing out that the evidence against this test 
is accumulating. I was one of the first to try 
it in this country, and my experience warranted 
me in paying no heed to it since then, while I 
notice that Sir Walter Gilbey, in his recent 
book on Milk and Milch Cows," gives some 
evidence that injecting tuberculin into a cow's 
neck is sufficient to start the disease in an 
ac.imal in which it is in a suppressed or non¬ 
active state. 

In the present state of our knowledge, there- 
foce, and apart from what it would be desirable 
for a farmer to do to clear his herd of this 
disease, public health is perfectly guarded by 


the removal of animals visibly affected by the 
disease or with tuberculous udders, together 
with proper ventilation and stalling in the sheds. 

There remains one more disease alleged to 
be carried by milk, namely, infantile diarrhera, 
and in connection with this I shall confine my¬ 
self to a quotation from the Medical Officer of 
Health for Westmoreland :— 

During the four weeks ended .Saturday, August 
31st, 1907, only 150 deaths were attributed to diar- 
rhtea in London, the corrected average being 1,330 
for that period in previous years. How is this enor¬ 
mous decrease to be accounted for.^ The medical 
officers of county boroughs, metropolitan boroughs, 
and such large town centres advocate municipal milk 
depots with a view to prevent mortality from this 
disease, caused, they say, by the dirty udders of the 
cows, the dirty hands of the milkers, and the foul 
water with which the milk-churns are washed in the 
country whence the milk comes. What has happened 
during the last four weeks to the Londoner’s milk ? 
Have the udders of the country cows and the hands 
of the country milkers all suddenly become clean, and 
has the dirty water which formerly washed the 
country churns suddenly become pure, 01 is there not 
some other cause which has brought about this enor¬ 
mous improvement in the public health ? Remem¬ 
bering that the children of the merchant, the profes¬ 
sional, and the aristocratic classes drink large quan¬ 
tities of milk but seldom or never die of diarrhica, but 
that it is the children of the artisan class that die of 
the disease and consume very little milk indeed, is it 
not perfectly just to assume that the country milk that 
goes to London is pure when it leaves the parish in 
which it is produced, and in which the same milk, 
there consumed in large quantities by the farmers’ 
children, is associated with an infant mortality rate 
of 50 to 70 per 1,000 per annum, not 150 to 280 per 
1,000, as in some town districts ? 

The summary of the above deliverance is 
that the children who drink the milk in 
London do not become affected with diarrhoea, 
while the children who do not get any milk 
take the trouble very badly. Assuming, 
therefore, that Dr. Klein is right, that the 
Bacillus enteriditis sporogenes is the cause 
of epidemic diarrhoea, and that it is found in 
milk. It has to be explained away how it 
is that children who drink the most milk have 
the lowest rate of infection, and, conversely, 
how the babies who never taste milk die of 
this disease like flies. Until this is explained 
the opinions held to the contrary can only be 
treated with contempt. 

Before leaving the question of public health, 
another point in connection with the pro¬ 
duction of milk should not be lost sight of, in 
view of the ideas promulgated about the 
unhealthiness of the surroiAldings where it is 
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produced, and that is the healthiness of 
the cowmen who practically live a large pait 
of their lives in the cowsheds with the 
cows. If the animals are tuberculous, and the 
dust of the sheds is teeming with microbes 
endowed with deleterious powers of all sorts, 
with a resultant danger to the public health, 
how is it that the workmen, exposed a hundred 
times more to this influence than any member 
of the consuming public, remain healthy ? I 
have been personally handling cows now for 
at least forty years, yet 1 cannot recollect 
ever having known an unhealthy cowman or 
dairymaid, or a case of disease acquired in a 
cowshed. Most of those known to me were 
consumers of milk, and I have been a large 
drinker of raw milk myself—both in the sweet 
and in the sour state—all my life. 

We now come, lastly, to the question of a 
standard or limit in the analysis of milk. Some 
years ago, the Board of Agriculture, after in¬ 
quiry by a Departmental Commission, fixed a 
limit of 3 per cent, of fat, and 8*5 per cent, of 
other solids, and any sample which fell below 
these, on analysis, was to be reckoned not of 
the nature and substance of milk, until the 
contrary was proved. This means in practice 
that if, on analysis, a sample does not come up 
to this standard, then the chemist affirms that 
the producer has added such and such a per¬ 
centage of water to it, or has removed a cer¬ 
tain quantity of cream. Now be it noted that 
no farmer, known to me, has any objection to 
this standard, or any wish to have it lowered, 
but everyone does object very decidedly to the 
way that it is administered. The practical ex¬ 
perience of cowkeepers is, that there are times 
and conditions when the mixed milk of a whole 
herd falls below this standard, and no method 
of treatment or management can prevent or 
cure this condition of things. There are two 
seasons in the year when th’s is likely to 
happen—in the spring, when there is a flush 
of lush grass, causing a flowing yield of milk 
from the cows, and in a hot, dry autumn, when 
there is no grass at all, and the cows are 
thirsty and drink a lot of water. In addition 
to these there are days when the milk con¬ 
stituents come low, from causes unknown to 
us, and which we cannot possibly prevent. In 
my own tests I have had the morning sample 
show 3*4 per cent, of fat, next morning it fell 
to 2’5 per cent., and the third morning it was 
up again to over 3 per cent. I had done 
nothing to cause such a variation, and as the 
«reason was and is unknown, I could do nothing 
to prevent it; but •the point is, that if an in¬ 


spector had taken a sample on the morn¬ 
ing of the poor quality I would have been 
summoned and fined for ''watering” my 
milk, although it was the natural pro¬ 
duct of a mixed herd of cows. Now the 
grievance is that though the Board of Agricul¬ 
ture has issued regulations concurrent with the 
rules regarding the " standard ” which meet 
such a case, yet magistrates, police inspectors, 
and chemists persistently ignore them. Con¬ 
trary to the usual custom of British courts of 
law, the accused is considered guilty and has 
to prove his innocence : the regulations on 
this point permit of the accuseak offering a 
defence and proving his innocence, but in 
many cases this is not permitted. 1 know of 
instances where the magistrate has refused 
to hear the evidence of witnesses and experts 
for the defence, and one medical officer of 
health has put in print his opinion that the 
Board of Agriculture had no business to make 
conditions for administering its own regula¬ 
tions. There would be no trouble if these 
regulations were administered properly by 
those in authority, and if they could be got to 
understand that honest milk occasionally falls 
below the " standard,” and allow evidence to 
be tendered to that effect. 

I must now conclude though I have not 
touched on one-half of the points that require 
discussion, but this paper is alread}^ long 
enough. 

All these troubles would for the most part 
right themselves if the “ authorities ” really 
understood the matter. We expect that a 
veterinary surgeon shall have a practical 
acquaintance with live stock, that a surgeon 
shall have been trained in a hospital for the 
performance of operations, and we are entitled 
to ask that the official who li^^s down the law 
regarding the ordering of a cowshed, or comes 
to inspect it, should know something about 
cow-keeping. To quote from a statement of 
my own made elsewhere ; “ Everyone who 

sets himself up as an authority on the methods 
of milk production should have served for, say, 
a winter in a byre, where new* milk for sale is 
produced. Let him try his hand at w^ashing 
udders at 4.30 a.m. on a frosty morning, and 
afterwards milk with a dry hand. Let him take 
his turn at wheeling out the dung ' to a con¬ 
siderable distance,’ as one authority phrases 
it, and do all the other things that some want 
us to do. If he finds he can do these things 
himself in the way he wants the ordinary dairy 
farmer to do them, then I am willing to submit. 
Per contra^ I am of opinion that the man 
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who‘ has been throug-h this as part of his train¬ 
ing-, will not want so many absurd things done 
as some are now trying to enforce/' 

We are promised a Bill before Parliament 
soon which will embody the united wisdom of 
all the sanitarians w'ho think they know how 
milk should be produced, and which will take 
the place of the piecemeal legislation to which 
we have hitherto been subjected. I sincerely 
hope-* though 1 doubt it very much—that the 
man who will be most affected, the man who 
makes the milk, will have a chance of revising 
the Bill before it becomes law. 


DISCUSSION. 

Dr. J. A. VoM.CKER, in opening the discussion, 
thought theie was a tendency amongst scientific men 
on the chemical side to pay more attention to the 
microbes that existed in milk and other products than 
they deseivt-d. The authoi was absolutely right in 
stating that a mistake had been made by scientific 
people in leading the public to believe that a microbe 
was a harmful thing, because it need not be anything 
of the sort. It was not the number of microbes 
but then nature that made all the difference. He 
did not hesitate to say that the suggestions put 
forward in a repoit which had lecently been issued 
throughout the north of England, especially in 
YorkshiiL, with regard to covv*sheds, were not 
mcrt-h impiacticable, but the attempt to cairy 
them (»ut would be putting a toll on the farmer 
which no one had a right to impose on him, while no 
improvement whatever would be made in the health 
of the public thiough their adoption. Mr. McConnell 
had lendeied a public service in calling attention 
to the fact that there was no reasonable belief for 
the fears that had been put forward, and he had 
rciideied .1 seivice to the agricultural tonimumty in 
jmtling their case fairly before the public. He thought 
the authoi was quite right, too, in his assertion that 
those who made regulations with regard to the 
amount of air space necessary in cow-sheds knew 
nothing ol the tacts of the case. A small space 
might be perfectly healthy, while a big space might 
be exactly the opposite. A farmer was perfectly 
justified in saying that he should have a reasonable 
and practical individual to deal with him in his busi¬ 
ness. But while he made those remarks, he did not 
wish it to be supposed for a moment that he contended 
that the position of the farmer was unassailable. He 
went so far as to say that he thought it was a very good 
thing in some ways that agitations had been raised, 
because the farmer would not have done as much as 
he had unless he had been compelled. The matter 
was one of compromise. The people of London were 
now very particular about the cleanliness of their milk, 
but he did not know that they were very particular 
about the state of the streets in which they walked. 


It was not fair to say that the farmer deliberately 
allowed pieces of straw, for instance, to get into the 
milk and that he did not take every precaution to keep 
them out. It would be very easy to alarm people a 
good deal more about things which went on in every¬ 
day life, and which they passed over without any 
thought. He thought the author had done a service in 
referring to the virtues of fresh milk, and it 
would take a long time to persuade him that 
some of the vital properties of the milk were not 
destroyed by its sterilisation or Pasteurisation. 
P'rom his personal experience, he must say he 
did not believe in the tuberculin test. He strongly 
held when a farmer had a cow which was 
manifestly suflering from tubeicular disease of 
the udder, it was his duty to destroy it, 
and he thought a mistake was made in claiming 
compensation for its destruction, although, if the 
disease was only discoverable by a veterinarian making 
a certain test, over which the farmer had no control, 
a fair case might be made out for compensation. 
With regard to the standard of milk, eveiy one 
would recognise that if it was set too low, there 
would be farmers who would take good care that it 
was not exceeded. There was greater safety in putting 
the standard fairly high, and experience showed that 
in a w'ell-kept herd, there was little difficulty in keep¬ 
ing up to the standaid. 

Mr. A. L. Alf.\ani>rr thought the most im¬ 
portant point in the paper w’as the acknowledgeil 
fact that the children of the rich, who had all the 
milk they required, were immune from a great many 
of the diseases from which the children of the poor, 
who drank very little milk indeed, suffeied. 

Mr. Lkon Gastfr inquired whether, in the 
author’s opinion, milk should be boiled before it 
was used. He also thought that the people of 
the country lequired teaching that it was neces¬ 
sary to keep the milk clean after it was received 
from the farmer, because in many cases it got dirty 
in the houses before it was used. He was also of 
opinion that ventilation was more essential in a cow¬ 
shed than the cubicity of the air space. It was a 
well-known fact that if the amount of carbonic acid 
(CO2) in rooms increased beyond 7 or 10 parts in 
10,000 it had a detrimental effect upon those living 
in the rooms, and the same principle applied to the 
air breathed by cows and dairymen in the sheds. 

Mr. Fredkrick J. Lloyd said he had hoped 
that some of the members of the medical profession, 
who must have seen the notice of the paper, would 
have been present to justify the attitude they had’ 
taken up on the question under discussion. It was 
a most extraordinary fact that whenever the subject 
was discussed in public medical men were con¬ 
spicuous by their absence. In dealing with the 
question as to whether it was desirable to drink fresh < 
milk or boiled milk, at one time a great number of 
doctors said it was desirable ^that the milk should < 
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be boiled, but the best authorities in the world 
were now coming to the conclusion that that 
was not the case, and that it should be drunk 
in its natural condition. It had been shown, 
especially bv Trent h medical men, that the boiling of 
milk, instead of doing good, did haim. Personally he 
had known so-called sterilised milk which had been 
kept for a long peiiod to be absolutely poisonous ; 
while Pasteurised milk was so changed in its chemical 
composition as to destroy some of the most valuable 
propel ties of milk as a food, especially for children. 
The great authorities of the Pasteur Institute had 
come to the conclusion that the organism which was 
natural to milk, and which produced its souring, was 
one of the most beneficial in the world, that it con¬ 
siderably assisted digestion, and acted as a sort of 
policeman in pieventing organisms which weie 
injurious from having the effect they otherwise 
would. He was sorry Dr. Voelcker had spoken 
against tuberculin, because, speaking from the 
scientific jjoint of \ie\v, he (Professor Lloyd), 
believed it was one of the most valuable tliscoveries 
that had c\cr been made, and he suggested long ago 
that it should not be sold unless it had a Government 
stamp to ensure it was absolutely free from living 
organisms. It was perfectly impossible for tuberculin, 
which did not contain a single tubercle bacillus, to 
produce the disease ; if it did it had not been jiropeilv 
juepared P>acteriologists found fault with him be¬ 
cause, in examining samples of milk to determine 
whether the tubercle bacillus w\as present, he treated 
a certain (juantity of the milk in a sepaiator and ex¬ 
amined the sediment. He was told that he would 
not be able to detect the tubeicle bacillus in that way, 
because it was not present in sufficient numbers 
to ensure theii being found in the sediment. But 
It w'as possible to find in the minutest trace of 
sputum which came from an individual sufiexing 
from consumption an enoimous number of tubercle 
bacilli. Which, therefore, was likely to be the more 
dangero is, the milk in which it was said that, if the 
bacteiia weie present, there were so few of them that 
they could not be determined, or sputum which con¬ 
tained such enormous numbersTuberculosis was 
being disseminated by the dust and dirt from the 
ground-up, dried sputum which was spread about 
our towns and buildings wdth impunity, which people 
inhaled without knowing it, and which, if it wa? 
deposited in a human being in whom the organisms 
could live, would produce the disease. It was the want 
of cleanliness in th^ atmosphere which was the^cause 
of infantile diarrhwa. It had been shown by the great 
bacteriologist, Dr. George Newman, that of the chil¬ 
dren djing from infantile diarrha'a in Finsbury, over 
50 per cent, were fed upon condensed milk, which 
did not contain bacteria. 1 he disease was produced 
by organisms which entered into the milk, whether it 
be condensed or fresh, from the dirty atmosphere in 
the homes of the poor. The Government had laid 
down, not a standard for milk, but certain limits, and 
if the milk fell below tl^se limits the assumption was 


that the milk had been adulterated, which waf a 
very fair position to take up. But what was unfaii 
was the way in which the insjjectors prosecuted a 
farmer on a single sample, without taking the troable 
to ascertain whethei the milk would fall below those 
limits continuously. The inspectors, who took the 
samples, had a remarkable knowledge of when they 
were likely to get milk which fell below the limit; 
and if the case was taken before the Magistrate, he 
would not listen to the evidence of an expert. He 
would not object if the inspector charged the farmei 
with delivering milk below the limit, but the farmer 
was often accused of having wilfully adulterated 
the milk when there was not an atom of evidence in 
.support of such a statement. He firmly l>elieved 
with Koch that the tubeicle b.*cillus which was 
characteristic of man was not the same as the bacillus 
which was present in bovines, and that more harm 
than good would be done if an enormous sum of 
money was spent in eiadicating the disease from 
heids, causing the public to think that the spread 
of consumption would be stopped. It might benefit 
the fanners to get lid of the disease, but it would 
not benefit the public if, in the meantime, the 
atmosphere which they breathed was contaminated 
with bacilli from human liemg*'. 

Dr. K. Dudkifld (Medical OGBcer of Health, Pad¬ 
dington) said he felt compelled to lise becau-sc of 
the reflections which had been passed on hi^ pro¬ 
fession by the last speaker. He came to the meet¬ 
ing, expecting to hear a practical paper from the 
farmer’s point of view, but he had not learned 
anything of the difficulties which farmeis expci- 
ienced in carrying out the proper method of pro¬ 
ducing milk. The bacteriological test was not made 
so much for the purpose of distinguishing the 150 or 
200 varieties of bacteria which were present in milk, 
as for determining the amount of dirt which had got 
into it since it had been taken from the cow. Dr. 
V’oelcker had intimated that a little clean straw in the 
milk, did no harm, but what would happen if the 
straw was manure sodden ? The authur seemed to in¬ 
dicate in his paper, that he did not mind taking the 
bacillus coli, which came from the fa'ces of the cow, 
into his system. It was not a pleasant thing 
to imagine that the milk which was being supplied 
was contaminated with cows’ excrement. Professor 
Lloyd had referred to the question of the identity of 
bovine and human tuberculosis. At the last con¬ 
gress on tuberculosis held in Washington, which 
was attended by some thousands of medical men 
from all parts of the world, only one man took 
up the attitude that the tubei«.ulosis bacillus dis¬ 
covered in bovines was not identical with that 
found in human beings, and that man was Pro¬ 
fessor Koch. He did not know why the farmer 
should rely on one man against the whole of 
the profession. People on the con inent were 
following out the rules which had been laid down by 
the experts who had been so freely criticised, and as 
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a result their dairy products were displacing those of 
this country. 

Mr. E. G. Easton, L.C.C., thought that, whether 
Dr. Dudfield’s views were right or wrong, every one 
present welcomed him to the meeting and wished 
that more London medical officers were present. 
"VVben Dr. Dudfield referred to the Congress at 
Washington, and asked them to believe the opinion 
of the 999 as against the one, he was reminded of 
Galileo, who expressed an opinion against unanimous 
opposition, but who proved to be right, and they had 
yet to learn that Dr. Koch was wrong. Personally 
he was persuaded the more the question was enquired 
into thatcDr. Koch must be right. With regard to 
the question of the tuberculin test, it was his private 
opinion that il animals which were slightly pre¬ 
disposed to tuberculosis were injected with tuber¬ 
culin they developed the disease. The tuber¬ 
culosis clauses in the County Council Bill which 
enabled the Council’s inspectors to go all over the 
country, were absolutely inoperative, because they 
simply had the effect of shifting the cause of the 
tuberculosis from one district to another. As soon 
as the inspector found a cow suffering from tubercu¬ 
losis, and informed the farmer of that fact, the cow 
was immediately “missing.” He disagreed with 
Professor Lloyd’s view that cow-keepers should not 
be compensated for animals that were slaughtered, be¬ 
cause in most cases of tuberculosis it was not until the 
cow was killed that it was known whether the animal 
was suffering from the disease. With regard to the 
question of infant mortality, at one time tbe state¬ 
ment was made that where there were municipal milk 
shops and the advice of medical officers was taken, 
the disease decreased, but reference to the Registrar- 
General’s returns conclusively proved that the dis¬ 
tricts in which there were municipal milksbops had a 
larger rate of infantile mortality than those that did 
not possess them. He was sure that Mr. John Bums 
would glean a great deal of information from the 
paper. He trusted an opportunity would be given 
to practical mfn who had spent their lives in the pro¬ 
duction and distribution of the milk to consider the 
Bill, and he believed that the country would gradu¬ 
ally learn that they had been woefully led astray by a 
number of gentlemen whose hearts were right, but 
whose knowledge was sadly deficient. 

Mr. Alexander Steel was perfectly certain 
that it was not the drinking of milk which pro¬ 
duced disease, but the fact that so little of it was 
drunk, ^any families which could afford to spend 
a considerable amount of money on milk did not 
buy more than was necessary to use in their tea 
or coffee, night and morning. Dr. George Newman, 
of Finsbuty, had stated that the consumption of milk 
by the working people of F’insbnry only amounted to 
one-tenth of a pint per head per day, and by well-to- 
do people tp one-fifth of a pint per head per day, 
and that in that borough nearly 500 people out 


of every thousand never touched fresh wholesome 
milk at all. If people would only drink milk 
there would be less diarrhoea and consumption, and 
the community would be much healthier. He en¬ 
tirely agreed with the author that 800 feet of air 
space per cow was not necessary in a cow-shed, but 
that tbe ventilation was the important point to which 
attention should be paid. He made every effort to 
produce his milk in as cleanly a fashion as possible. 
He did not allow his men to go into the cow-shed 
without washing their hands, and without carrying a 
little pail of clean water in which to wash their hands 
after milking; and he also made them take a swab 
and clean the udders with it before commencing to 
milk. He thoroughly agreed with the suggestion 
that by-laws should be passed that more frequent 
inspections should be made by medical officers, but 
those gentlemen should be practical men who under¬ 
stood country life and the production of milk. 
Fanners did not attempt to compete with Danish 
farmers in the production of butter, simply because 
they*could make more money by the sale of the milk. 
It took 2s. worth of milk to make a pound of butter, 
for which only is. could be obtained, and that 
explained the fact that British farmers were not such 
fools as to make butter when they could sell their 
milk at a bigger price. 

Mr. A. H. H. Matthews thought that if the 
assumption was made that pure milk was a whole¬ 
some food, it would be granted that it was desirable 
the public should get as much of it as possible. At 
present prices, the margin of profit w’as so small 
that the producer had to look carefully at ways 
and means, and if he were compelled to com¬ 
ply with the fads of medical officers and others 
who knew nothing about the practical side of the 
question, the cost of production would be so increased 
that milk as an article of food would be quite pro¬ 
hibited to all the j)oorer classes, a fact Mr. John 
Burns fully recognised in a statement he made to a 
deputation that waited on him in the early part of this 
year. He disagreed in part with Mr. Lloyd’s remarks 
with regard to tuberculin, and thought it ought not 
to be sold at all. Tuberculin had been allowed to 
get into the hands of unqualified and unscrupulous 
people, and had been used to prevent diseased cows 
from re-acting. If it was used at all, it should only 
be used by officials holding a very high position, who 
were above suspicion. 

The Chairman (Sir George Barham, J.P.), in 
proposing a hearty vote of thanks to the author for 
his valuable paper, said he was particularly glad that 
Dr. Dudfield had spoken, as it was desirable that 
both sides of the subject should be ventilated; and 
nothing would have given the dairy farmers greater 
pleasure than that tbe medical officers should be far 
more fully represented at the meeting than they had 
been. He was of opinion that if tuberculosis was to 
be got rid of the owners of Ihe cows w’hich were con- 
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demned should be compensated, for the simple reason 
that unless that course weie adopted the small 

owners would not inform the authorities of cases 
of disease. On the other hand, if they were paid a 
reasonable amount of compensation they would be 
the first to give notice, and the disease would in 
that Aray be eradicated. He was afraid it was im¬ 
possible to restrict the use of tuberculin to those in 
authority, as it was manufactured abroad, and those 
who wished to use it on their cattle so that 

they would not re-act when tested a second 

time could easily obtain it. He thought people 

had lost sight of the fact that dairy farmers and 
dairymen in this country were doing everything 
they possibly could at the present moment to deliver 
a supply of absolutely pure milk. Great efforts had 
been mad? in the last 20 >eArs to improve the dairy 
industry, with the result that British farms would 
compare i .vourably with those of any other country. 
They possessed some of the best cattle in the world ; 
the pastures in many jdaces could not be equalled; 
and the train service for milk was equal to, or better 
than, that in France, Norway, Sweden, and other 
countiies. Milk produced at six or seven o’clock in 
the evening was on the consumer’s breakfast table as 
early as five or six o’clock the next morning, and the 
morning milk was delivered by one o’clock in the 
afternoon. In France the milk was sent to the large 
towns only once in 24 hours, so that the large towms 
in this country received fiesh milk 12 hours earlier than 
towns on the Continent. When Mr. Burns received 
a deputation with regard to his Bill, he said that 
he had visited dairy shows in the United States, 
Canada, and other countries, but he had seen nothing 
equal to the Dairy Show in I.ondon, this year. 
There could be no doubt that the dairy industry had 
advanced more in the last tw'enty years than any other 
branch of agriculture, or any other industry. Dairy 
farmeis had an open mind on the subject, and were 
only too pleased to avail themselves of useful practical 
hints lor the better production of milk, and its 
distribution. 

The resolution of thanks was then put, and carried. 

Mr. McConnell, in reply, said he was a little 
disappointed that his paper had not received moie 
adverse criticism. Dr. Voelcker had referred tp the 
question of compensation being paid for cows that 
were destroyed because they had tuberculous udders, 
or were clinically affected. He was not inclined to 
press for the payment of compensation, because, as 
only one cow in 500 had a tuberculous udder, the 
matter was not a serious one; and with regard 
to the others, if they were kept too long, 
they would have to go to the knacker anyhow and 
he did not pay anything at all unless |ie could help 
it. Boiling milk was equivalent to either steri¬ 
lisation or Pasteurisation, and it was not a success. 
Personally he would ri^ther take the risk of consum¬ 
ing microbes than drtnk boiled milk, the taste of 


which was abominable. It was a very good plan to 
test the ventilation of a cDw-shedby the carbonic acid 
test. From his long experience he could tell by his 
own nose whether a cow-shed was getting “ stuffy,” 
which meant there was an excess of carbonic acid 
present; if it smelt sweet he was satisfied that the 
temperature and the ventilation were correct. He 
was struck with the fact pointed out by Mr. Lloyd 
that medical men were rarely present at such discus¬ 
sions. It almost looked as if they liked firing shots 
from behind a hedge and then running away. With 
regard to the effect of the injection of tuberculin, 
an ordinary healthy cow might have suppressed 
tuberculosis, which did not show itself in its ordi¬ 
nary short life, so that for all practical pur¬ 
poses the cow was perfectly healthy, but tuber¬ 
culosis appeared immediately after tuberculin was 
injected into the neck. Dr. Dudfiekl had stated 
the paper was not what he expected, and that he had 
not learned anything new from it. If that was his 
position he was a very remarkable medical man, 
because, judging from what other men had said, they 
were not acquainted with the points referred to in the 
paper about cubic air space, the construction of cow¬ 
sheds and the shape of a stall. He did not know 
what else he could have said from a farmer’s point of 
view, because although bacteriology was not a common 
subject for farmers to study, they were not all so 
Ignorant down in the country as some people as¬ 
sumed. He challenged the remark Dr. Dudfield 
had made, that it w'as the dirt in the milk w^hich 
did the harm. It was the microbes that were along 
with the dirt which caused the mischief. Ordinary 
microbes did no harm, and the solid part of the milk 
was simply inert mineral matter which was harmless. 
The little dirt which got into the milk could not do any 
harm, provided there were none of the bad microbes 
present. Then Dr. Dudfield inquired why dairy farmers 
preferred to take Dr. Koch’s opinion against the 
opinion of the thousands of doctors who assembled 
at the Washington Congress. The fact of the matter 
was that Koch discovered the microbe that caused 
tuberculosis, and knew more about *it than all the 
other doctors put together. It was a pity the 
old story should be again repeated^ that the dairy 
products of this country were being replaced 
by Continental goods. Farmers were not such 
fools as to use 2s. worth of milk to make is. worth of 
butter. They adopted the branch of dairying which 
paid them best, and were pleased to let the conti¬ 
nental people send to this country as much butter as 
they liked, because English farmers had a better 
paying industry than the making of butter or cheese. 
He hoped that instead of the everlasting piecemeal 
legislation which bad been the feature of the past, 
some sensible legislation would be enacted in the^ 
future. One uniform law was required for the 
whole country, but before it ^as passed it should 
be thoroughly thrashed out by the practical pro¬ 
ducers of milk as well as by those who were only 
acquainted with the bacteriology of the subject. 
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THE MINERALS OP INDIA. 

Some \aluable information is contained in a 

Sketch of the Mineral Resources of India,” by 
Dr. T. H. Holland, F.R.S., Director of the 
Geological Survey of India. During the past five 
years there has been a marked increase in the output 
of Indian minerals : e,g.^ the total value of coal 
raised has grown from 1,366,909 in 1902 to 
912,042 in 1906, and of gold from 1,975,336 

to ^^2,230,284 in the same years, while in most other 
minerals a similar increase hiis been lecorded. 

Coal. 

Perhaps the most interesting feature of the Report 
is the section on coal, which is becoming a more and 
more important product of India. “ Coal,” says Dr. 
Holland, •• is to the country, as a whole, the most 
valuable mineral product being worked; its total 
value, as estimated by the low price which is 
accepted for it in sales at the pit-mouth, comes 
next to that of gold ; it is by far the largest sup¬ 
porter of labour, and from 90 to 95 per cent, of 
the material raised is consumed in developing the 
domestic industries of the country. During the past 
twenty years, the production of Indian coal has 
risen from million tons in 1887, to 9I millions in 
1906, while the partial returns, already obtained, for 
the >ear 1907, show a further increase in production 
of over one million tons. During the past year, there 
has been a larger demand than in any previous year, 
and prices are now at the highest level hitherto re¬ 
corded, while the demand by the rapidly developing 
industries of the country is so great, that coal is 
now being imported from Natal, Australia, and 
Japan, as well as from Great Britain. 

“Of the total quantity of coal produced in India, 
the railways alone consume nearly 30 per cent., but 
there has been a gradual tendency for the railways 
to take a smaller proportion of the output, thus 
showing that other coal-consuming industries have 
increased at a greater rate even than the i ail way 
expansion of the,country. 

“Indian coal has now almost completely dis¬ 
placed imported fuel on the railways ; while in 1887 
only 70 per cent, of the coal consumed was of 
domestic origin, during the past six years, over 
99 per cent, of the coal, consumed on the railways, 
has been obtained from Indian mines. 

“ The coal workings in India are still very shallow, 
only one shaft having been sunk to a greater dejith 
than 800 feet. The strong roof, due partly to the 
lemarkable freedom of the country from tectonic 
disturbances for many geological ages, the light 
overburden of the shallow mines, and the general 
^eedoin from gas, have combined to reduce the 
number of accidents at the mines. The death- 
rate from ‘accidents in Indian coal mines averages 
about 075—0-80 per thousand workers employed, 
againat about 1*50 for the rest of the British 
Empire, and over 3 per 1,000 for the coal mines 
of the United Slates. 


“ The largest number of the labourers in the coal 
mines belong to the kamia class of landless day 
labourers, though some are agriculturists holding 
lands at a distance from the coalfields, necessitating 
periodical migrations to attend to their own crops. 
In some of the long-established mining centres a 
population is being evolved wholly devoted to 
mining which they now regard as their caste 
occupation. To this class allotments of land are 
sometimes made on a system which adds to the 
contentment of the miner and the consequent 
stability of the industrial system. 

“ A considerable proportion of the colliers are 
aboriginal Santals, Mundas, Oraons, Kols, and 
Gonds, the rest being semi-Hinduized low-castes, 
among whom communities of Bauris, who are 
normally palki-bearers and cultivators, have been 
cutting coal for so many generations that they now 
regard it as the special function of their caste. 
Large numbers of so-called paniesi labourers are 
brought from the United Provinces for work in 
Bengal, the Central Piovinces, and at Singareni. 
The labour in the Assam coal mines is imported 
under the regulations governing the cooly emigration 
to the tea-gardens in the same province.” 

Other Minerals. 

Baluchistan is a country which i.s, as yet, only parti¬ 
ally exploited, but the chromite industry continues to 
develop, the output for 1906 being 4,375 tons, as 
against 2,708 tons in 1905. This was, accompanied 
by a market rise in price, from 25s. to 32s. a ton. 
The diamond mines of India, once so famous, are 
now represented by mines in Central India, which 
produced in 1907 only 2,784’s worth. It is stated 
that diamonds have been found in the Anantapur 
district of the Madras Presidency, but no statistics are 
as yet available. The gold yielded in 1907 was 
valued at 133,691, but this is exclusive ot 
13*3^3 ounces, valued at ;£^50,?i6, which were 
produced at Hyderabad. li^ the Dharwar gold 
area, in Holland’s opinion, operations have 
got beyond the prospecting stage, as the out¬ 
turn of the precious metal was valued at 
18,634. Graphite is worked systematically in the 
Travancore State only, and the production was con¬ 
siderably less in 1907 than the previous year. Iron 
ore decreased in quantity, but owing to richer deposits 
tapped in Singbhum, the value rose above that of the 
previous year. 

Jadeite is a product confined (so far as the Indian 
Empire is concerned) to Upper Burma, where it is 
exported to China, either overland or by sea from 
Rangoon. 'The total out-turn was valued in 1907 at 
.?f 49 »^ 43 - hlanganese was produced in far larger quan¬ 
tities than in 1906, and thus overtook the demand, large 
stocks of the ore accumulating in consequence at the 
mines. Similarly, there was diminished export of mica, 
bat the value per ton rose from ;f478 to to £5'So. 

The production of petroleum attained the record 
figure of 140 million gallons, n?arly all of which came 



December i8, 1908. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


9 .S 


from Burma, but notwithstanding this laige output, 
imports of the same, from all foreign countries, 
amounted to 62 millions. 

The rubies found in 1907 were valued at 93,023, 
while the sapphire mines in Kashmir are being ex¬ 
tended, and several fine stones of value were obtained 
during the year. One was valued at j^6,ooo in the 
uncut condition. The tin ore industry in Burma con¬ 
tinues to make slow progress, but the present methods 
of worlving the ore are capable of considerable im¬ 
provement. 


ARTS AND CRAFTS. 

The Christmas Exhibitions, —There are always 
more little exhibitions of Arts and Crafts just 
before Christmas than at any other time of the 
year. Artist craftsmen apparently, look upon 
this season as an excellent opportunity of show¬ 
ing theii smallei productions. And this idea 
aflects the charactei of the exhibitions consider¬ 
ably. One cannot help feeling that, at the present 
time, exhibitors are, if not holding back their most 
important work, at any rate putting it more or less in 
the background and bringing forward smaller and 
less conspicuous objects, in the hope of disposing of 
them as “ Christmas presents,” and with an eye to 
the amount the aveiage man or woman will be likely 
to spend on such things. Thus it comes about that, 
out of a multitude of little shows there is very 
often less to chronicle towards the end of December 
than at .seasons when, apparently, far less cratt work 
is on view. It is quite certain by now that the 
idea of showing some art handiwork at exhibitions 
consisting mainly of pictuies has taken root. The 
New Gallery and vanous other galleries have 
been showing needlework, pottery, jew'ellery, or 
whatever it may be at the same time as pictures. 
Theoretically, this plan seems to be a very 
feasible one, although in practice people seem 
to look upon that part of the show as a 
rather negligible quantity. Of bazaar-like exhibitions 
combining some more or less philanthropic object 
with arts and crafts, handicrafts, home arts, or 
peasant industries, there seems to have been a larger 
crop even than usual. The trouble is that in such 
exhibitions the art is too often confined to the name. 

M, Ta.\tle DoaV s Pottery, — Quite the most 
interesting little collection at present on view is the 
case of M. Taxile Boat’s pottery at the New Dudley 
Gallery. M. Boat, who is attached to the manu¬ 
factory at Sevres, is a contempdrary of M. Solon, 
and works in some respects on the same lines. But, 
whilst M. Solon^ living on this side of the channel, has 
kept quite rigidly to pate sur pate, and devoted the 
better part of his life to perfecting his work in just 
that one particular direction, M. Boat, whose pdte 
sur pdte may be som^hat less marvellous, has gone 


much further afield, and has^ tried experiments of 
different kinds in branches of the ceramic art very far 
removed from that particular form of decoration, 
though the results of many of his experiments are 
very often to be found on the same piece as his pdte 
sur pdte. It is, for instance, a favourite practice of 
his to enrich a plaque, the ground of which is deco¬ 
rated with some fruit-skin or crystalline glaze, with 
a central cameo-like medallion. When, as is some¬ 
times the case, a pot is in the form of a natural gourd 
or melon, whilst the ornamentation consists of little 
cameos arranged in the style of Louis XV’^ 1 ., 

It IS open to question whether the combination is 
altogether happy, but that is a matter of taste, and 
one on which a Frenchman and an EnglisAman would 
be likely to think very difi'erently. The association 
oi pdte sur pdte and sgraffito is at times very happy. 
There is a vase in the New Dudley Gallery where a 
band of sgraffito ornament is broken very satisfactorily 
at intervals by dainty little medals in low relief. ()n the 
whole it must be admitted that the more reticent use of 
pdte sur pdte is the most successful, and there is many 
an unpretending piece of work by At. Boat which gives 
more real pleasure than the huge pot m the British 
Museum which, master-piece of technuiue as it most 
undoubtedly is, is none the less lacking in some of 
the charm which belongs to much of his smaller 
work. In fact, beautiful as the pdte sin pdte is, and 
interesting as it is to see specimens of thi.> kind of 
work executed in colours—or, to be more strictly 
accurate, in white and colours—one cannot help 
feeling that in M. Boat’s hands it is altogether more 
pleasing when it is used for medallion heads and 
similar purposes than when it is employed for more 
elaborate compositions. The vases to be seen in 
Piccadilly, however, are by no means all decorated 
with pdte sur pdte, M. Boat shows the re«.ults of 
experiments in many very different directions. Like 
so many other potters, he has been trying after 
crystalline effects—but the results he gets are quite 
distinctly his owm, and some of his effects aie as 
beautiful as they are interesting, .^here is one vase 
in which a pale greyish ground practically unbioken at 
the neck, is quite thickly spattered towards its base 
with crystals ofvarious colours from light greenish tur¬ 
quoise blue to deep sang-de-boeuf. Another achieve¬ 
ment well worth notice is the very unusual combination 
of lustre with crystalline effects which occurs on some 
of the pots. M. Boat’s work as at present arranged 
is much better seen than it was at the Franco-British 
Exhibition, and it certainly repays the closer attention 
that one is able to give it. It is interesting to notice 
how, even when he is working on lines approximating 
more closely than his wont to English methods, the 
results are always quite imlike what an Englishmajjj^ 
would do. There is no finer pottery being turned out 
anywhere than in England at the present da), but the 
production on a small scale over here is, in too many 
cases, not remarkable for the excellence of its tech¬ 
nique, and it is good to see the work of an arti.st 
potter who is a master of his craft. 
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ChristfnaS'cards and Post^cards .—In few things 
has fashion bi ought greater changes in recent years 
than in Christmas-cards and post-cards. The differ¬ 
ence between the cards of to-day and those of some 
few years ago is not only, if mainly, due to the tech¬ 
nical improvements in the three-colour process, or, 
indeed, to advances in any kind of process, but to a 
change in the public demand, and in what the 
youthful artist employed by the card makers is at the 
present day able and willing to supply. Of course, 
in the way of coloured picture post-cards, now so 
extensively used at Christmas time, the three-colour 
process has worked wonders, and new developments 
in colour printing are of almost daily occurrence. 
One of theehapj^iest recent ideas, perhaps, belongs 
to Mr. T. R. Way, who is responsible for a series 
of London views printed in colours on fairly rough 
brown paper, not by the three-colour process but by 
lithography, in which Mr. Way is an adept. The 
familiar scenes lose nothing to those who know their 
London by being rather hazy in effect, and they gain 
a good deal by not being too sharply and clearly 
defined. The charm of London, after all, is far 
greater on a rather misty day than in the clear light 
of the midsummer sun. 

While the best of the coloured post-cards 
are entirely devoted to pictures, Christmas cards 
propel seem to run more and more in the direc¬ 
tion of ornamental lettering. It is really quite 
astonishing in turning over books of types for 
** private greeting cards ** to find how seldom one 
comes across a picture—whilst the ordinary cards to 
be bought straight off at the shops follow much the 
same direction. It cannot be said that all, or even 
most, of the Christmas cards are very beautiful. There 
is a good deal of purposeless ornamentation about 
them very often—and sometimes there seems really 
no coherence in their design. But for all that there 
are hopeful signs. It is a great deal easier to buy 
passably good cards than it was some years ago. And 
this fact is directly traceable to the revival of the 
teaching of lettering in the schools. There is still 
bad lettering affout, of course—poor imitations of 
Gothic characters as well as backboneless and sprawl¬ 
ing modem letters, but there is also some good sober 
work as well as a good deal of quite creditable 
“ script.” Amongst others there is a series of “auto¬ 
graph cards ” which started last year and has been 
considerably extended this season, in which script or 
rather severe lettering associated with an adequate but 
unpretending border, produces a card so satisfactory 
in its simple way that no one need be ashamed of send¬ 
ing it out. The revival of illumination has produced 
much more unequal results—and there are a good 
many cards to be seen in which this kind of de- 
«coration has fairly run wild, whilst others are not 
bnly well illuminated, but tasteful and restrained 
in arrangement. That a good many of these 
latter keep very close to old originals is perhaps 
not to be wondered at in view of the nature 
of the ornamentation, which naturally takes us 


back to the days of elaborately written and decor-- 
ated books. 

Oddly enough, the picture Christmas cards are not, 
on the whole, any better than they were some years 
ago—probably because the best efforts of the de-- 
signers have been expended in the other direction. 
The most successful and most dainty children’s cards, 
too, are those where the treatment is flat and rather 
decorative. The modern cards for children are 
modelled rather on the prevailing type of toy-book, 
than on the coloured illustrations, which have begun 
within the last few years to add to the joy of story 
books. This is quite as it should be, but it is none' 
the less rather astonishing. 

OBITUARY. 

Captain H. R. Porter.-— Captain Henry Richard^ 
Porter, who died at f.eamington on December 13th,. 
aged 77, was gazetted to the Royal Artillery in 1850. 
He took part in the China wai of 1858-60 and was- 
present at the assault and capture of Namtow, 
Shektsing, and the Taku forts, as well as the occu¬ 
pation of Peking. For his services on this occasion 
he was mentioned in despatches, was promoted to 
the rank of captain November 17th, 1857, and re¬ 
ceived the medal with two clasps. He became a 
member of the Society of Arts in 1883. 

MEETINGS OF THE SOCIETY. 


Juvenile Lectures. 

Charles Waldstein, Litt.D., Ph.l)., 
Slade Professor of Fine Art in the University 
of Cambridg’e, “ Trigging for Ancient Art 
Treasures.” Two Lectures. 

Lecture I.— January 6.— The excitement of 
the treasure-hunter—Uncertainty and mystery— 
Excavating combines all the elements of sport 
and excitement with higher and nobler spiritual 
aims—How ancient sites came to be buried—What 
the excavator might find in London two thousand 
years hence—Methods of excavating—Examples of 
prehistoric and Egyptian digging—The only records 
of prehistoric man out of which our knowledge con¬ 
cerning him is derived—Excavations of ancient Troy, 
Mycenae, Tiryns—Dr. Evans’s work in Crete—Minos 
and the Cretan Labyrinth. 

Lecture II.— January 13.— Someof the lecturer’s 
excavations—The tomb of Aristotle and its contents 
—The Argive Heraeum—Plataea—The great excava¬ 
tions of the Germans at Olympia and Pergamon— 
The French at Delphi—Specimens of beautiful works- 
of Greek Art which the spade has restored to us— 
The future of excavation—Herculaneflm. 

The lectures will be fully illustrated by lanterOi 
slides taken during the excavations, and from the? 
works of art recovered. 
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NOTICES. 


JUVENILE LECTURES. 

The usual short course of lectures adapted 
for a juvenile audience, will be delivered on 
Wednesday afternoons, January 6th and 13th, 
at 5 o’clock, by Charles Waldstein, Litt.l)., 
Ph.D., Slade Professor of Fini' Art in the 
University of Cambridge, on ** Digging for 
Ancient Art Treasures.” 

Kach Member is entitled to a ticket admit¬ 
ting two children and an adult. 

A sufheient number of tickets to fill the room 
will be issued to Members in the order in 
which applications are received. 

Most of the tu kets have now been issued, 
but there still remain sufficient to supply 
members who apply for them at once. 


PROCEEDINGS OF THE SOCIETY- 


INDIAN SECTION. 

Thursday afternoon, December 10 ; SiR H. 
E^AN M. ]\MEs, K.C.I.E., C.S.I., in the 

chair. 

The Chairman, in opening the meeting, said that 
papers had been read before the Indian Section of 
the Society on subjects of such serious nature as the 
Famines, Finances, and Provinces of India, but on 
the present occasion a paper was to be read of a 
rather lighter vein but still of great interest to all 
concerned in our Indian dependency. The birds 
of India had occupied the attention and been 
illustrated by the pens of many distinguished men 
in the past, su^h as Blyth, Jerdon, and A. O. Hume; 
in more recent years by Oates and Bowdler Sharpe ; 
and, in the present generation, by the author. To one 
who was as fond of natural history as he (the Chair¬ 
man) and every district officer was, it was pleasant to 


think that the mantle of former noted ornithologists 
had fallen upon Mr. Dewar, who had already given 
to the world two very interesting works, the first a 
collection of papers called “ Bombay Ducks,” and the 
Second on “ The Birds of the Plains.” After the read¬ 
ing of the paper the audience would have the pleas¬ 
ure of seeing some illustrations, mostly by Captain 
Fayrer, son of the late Sir Joseph P'ayrer, whose 
Thanatophidia of India ” was well known to many 
present. 

The paper read was— 

THE BIRDS OF INDIA. 

By Dol:(il\s Dkwak, F.Z.S., I.C.S. 

Of the birds of India it may truly be said 
their name is legion.” He who would treat 
of them in a short paper must perforce confine 
himself to generalities. I, therefore, propose 
to devote the time at my disposal, firstly, to a 
consideration of the general characteristics of 
the avifauna of India, and then to pass on to 
some aspects of the study of bird life. 

Literaiy critics seem to be agreed that we 
who write about Indian birds^form a definite 
school. ” Phil Robinson,” they say, “fur¬ 
nished thirty years ago a charming model, 
which all who have followed him seem 
compelled to copy more or less closely.” 
Mr. W. H. Hudson remarks : “ We grow^ 
used to look for funny books about animals 
from India just as wc look for sentimental 
natural history books from America.” 

In a sense this criticism is well-founded. 
Popular books on Indian ornithology resemble 
one another in that a ripple of humour runs 
through each. But the critics err when th^ 
attempt to explain this similarity by asserting 
that Anglo-Indian writers model themselves, 
consciously or unconsciously, on Phil Robin¬ 
son, or that they imitate one another. 

The mistake made by the critics is 
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excusable. When each successive writer 
discourses in the same peculiar style the 
obvious inference is that the later ones are 
guilty of more or less conscious plagiarism. 
But such an inference is drawn only by those 
who have not enjoyed the advantage of meet¬ 
ing our Indian birds in the flesh. To those 
who do possess this advantage it is clear that 
the birds themselves are responsible for our 
writing being funny. We naturalists merely 
describe what we see. 

The avifauna of every country has a character 
of its own. Mr. John Borroughs has remarked 
that American birds as a whole are more 
gentle, more insipid than the feathered folk of 
the British Isles. Still greater is the contrast 
between English and Indian birds. The latter 
are to the former as wine is to water. 

India is peculiarly rich in birds of character. 
It is the happy hunting ground of that unique 
fowl, Corvus splendens —the splendid crow— 
splendid in sagacity, resource, adaptiveness, 
boldness, cunning, and depravity—a veritable 
Machiavelli among birds. I might almost say 
a super-bird. 

The king crow {Dtcrurus ater) is another 
creature which can be described only by super¬ 
latives. He is the Black Prince of the bird 
kingdom—the embodiment of pluck. The 
thing in feathers of which he is afraid has yet 
to be evolved. Like the mediieval knight, 
he goes about seeking those upon whom he 
can perform some small feat of arms. In 
certain parts of India he is known as the 
Kotwal —^the official who to many stands forth 
as the embodiment of the might and majesty 
of the British raj. 

When we turn to consider the more outward 
characteristics of birds, the peacock {Pavo 
cristalus), the flional pheasant {Lophophorus 
re/ulgens), the so-called blue jay {Coractas 
indica), the oriole {Ortolus kundoo), the white¬ 
breasted kingfisher [Halcyon smyrnensh), the 
sunbird [Arachnechthra zeylonica), the little 
green bee-eater [Merops viridis), and a host 
of others rise up before us. Of these .some, 
showily resplendent, [compel attention and ad¬ 
miration ; others, of quieter hues, possess a 
beauty which cannot be appreciated unless 
they be held in the hand and minutely ex¬ 
amined, for each of their feathers is a poem of 
«r;quisite beauty. 

At the other extreme stands the superlative 
of avine hideousness, the ugliest bird in the 
world —Neophron ginginanus, the scavenger 
vulture. The bill, the naked face, and the 
legs of this creature are a sickly yellow. Its 


plumage is dirty white, with the exception of 
the ends of the wing feathers, which are a 
shabby black. Its shape is displeasing to the 
eye ; its gait is an ungainly waddle. Neverthe¬ 
less, such is the magic of wings, even this 
fowl looks almost beautiful as it sails, on out¬ 
stretched pinions, high in the heavens. 

The Hornhill. 

Between the extremely beautiful, and the 
extremely ugly birds, we meet with another 
class having superlatives attributes—the ex¬ 
tremely grotesque. This class is well repre¬ 
sented in India. The great hornbill [Dtcho- 
ceros bicorn is) and the adjutant [Leptoptilns 
dubtus) are birds w'hich would take prizes in 
any exhibition of oddities. Ihe former is 
nearly 4.] feet in length. The body is only 
14 inches long, being an insignificant part of 
the bird, a mere connecting link between the 
massive beak and the great loosely-inserted 
tail. The beak is nearly a foot in length, and 
is rendered more conspicuous than it would 
otherwise be by a structure known as a 
casque. This is a horny excrescence, nearly 
as large as the bill, which causes the bird to 
look as though it were wearing a hat, which 
it had placed for a joke on its beak, rather 
than its head. The eye is red, and the upper 
lid is fringed with eyelashes which add still 
further to the oddity of the bird’s appearance. 
The creature has an antediluvian air, and one 
feels, when contemplating it, that its proper 
companions are the monsters that lived in 
pre-historic times. The actions of the hornbill 
are in keeping with its appearance. Each 
morsel of food is tossed into the air and caught 
in the bill preparatory to being swallowed. 
Mr. E. V. Lucas describes the hornbill as the 
best short slip in the Zoological Gardens. 
Hornbills arc the clowns of the forest. 

The Adjutant. 

Even more grotesque is the adjutant. This 
is a stork with an enormous bill, a tiny head, 
and a long neck, all innocent of feathers. 
From the tront of the neck hangs a consider¬ 
able pouch, which the bird can inflate at will. 
Round the base of the neck is a ruff of white 
feathers that causes the bird to look as though 
it had donned a lady’s feather boa. 

It is the habit of the adjutant to stand with 
its head buried in its shoulders, so that, when 
looked at from behind, it resembles a hunch¬ 
backed, shrivelled-up old man wearing a grey 
swallow-tailed coat. It looks still more ludi¬ 
crous when it varies the monotony of life by 
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kneeling down. Its long shanks then stretch 
out before it, giving the impression that they 
have been mistakenly inserted hind part fore¬ 
most. Its movements partake of the nature of 
a cake-walk. “ For grotesque devilry of danc¬ 
ing,** writes Lockwood Kipling, ** the Indian 
adjutant beats creation. Don Quixote or Mal- 
volio was not half so solemn or mincing, and 
yet there is an abandonment and lightness of 
step, a wild lift in each solemn prance which 
are almost demoniacal. If it were possible for 
the most angular, tall, and demure of elderly 
maiden ladies to take a great deal too much 
champagne and then to give a lesson in ballet 
dancing, with occasional pauses of acute 
sobriety, perhaps some faint idea might be 
conveyed of the peculiar quality of the 
adjutant's movements.” If the hornbill be 
the clow'n of the forest, the adjutant is the 
buffoon of the open plain. 

A\ INK Craftsmanship. 

When we turn to avme craftsmanship we find 
no lack of skilled workmen among our Indian 
birds. The famous w^eaver bird {Ploceus 
baya) and the less well-known wTen w'arbler 
{Prw/a /nornata) are past masters of the 
art of weaving. The tailor-bird (Ortkotomus 
sutorius), as its name implies, has brought the 
sartorial art to a pitch of perfection which is 
not likely to be excelled by any creature w'hich 
has no needle other than its beak. 

The nests of the various species of orioles 
arc in their way quite as wonderful as those 
of the tailor-bird. Kach is a hammock slung 
by means of strong fibres (frequently strips of 
the pliable bark of the mulberry tree) to a 
forked branch in much the same manner 
as a prawn net is secured to its wooden 
framework. 

Song Birds. 

If there be any characteristic which Indian 
birds do not possess to a degree it is perhaps 
the ability to sing. A notion is abroad that 
the birds of Hindustan cannot sing, that they 
are able to scream, croak, and make all 
manner of weird noises ; but to sing they 
know not how. This idea perhaps derives its 
origin from Charles Kingsley, who wrote: 
” True melody, it must be remembered, is 
unknown, at least at present, in the tropics, 
and peculiar Jto the races of those temperate 
climes into which the song birds come in 
spring.*' This is, of course, absurd. 

Song birds are j;iumerous in India. They 
do not make the same impression upon us 
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as do our English birds, because, firstly, we 
arc older and, therefore, less impressionable 
when we first hear them, and, secondly, 
their song has not those associations which 
render dear to us the melody of birds in the 
homeland. Further, there is nothing in 
India which corresponds to the English 
spring, when the passion of the earth is at 
its highest, because there is in India no sad 
and dismal winter-time, when life is sluggish 
and feeble. 

The excessive joy, the rapture, the ecstasy 
with which we greet spring in Jhe British 
Isles is, to a certain extent, a reaction. 
There suddenly rushes in upon the songless 
winter, a mighty chorus, a tumult of birds, 
to which we can scarcely fail to attach a 
fictitious value. 

India possesses some songbirds which can 
hold their own in any Company. Were the 
shama {Cittocinla macri(ra)^ the magpie 
robin {Cojbysckus saularis), the fan-tailed fly¬ 
catcher {Rhipidura albifrontatd)^ the orange¬ 
headed ground thrush {Geocickla ctfrina)^ the 
white eye {Zosterops palpebrosd)^ the purple 
sunbird {Arachnechthra astaiica)^ and the 
bhimraj {Dissemurus paridiseus)^ to visit 
England in the summer, they w'ould supplant, 
in popular favour, some of our English song 
birds. 

Fearlessness of Indian Birds. 

Indian birds generally are characterised by 
their fearlessness of man. It were easy to 
occupy a whole hour in citing examples of 
this. A few must suffice. Pied wagtails 
{Motacilla maderaspatensis), brown rock 
chats [Cercome/a fused), which some be¬ 
lieve to be the “sparrows” of Scrip¬ 
ture, sparrows proper, mynas {Acridotheres 
tristis), spotted owlets [Athene brama), 
doves [Turiur cambayensis), roller birds 
{Coracias indied), tits {Parus monticold) 
swifts [Cypsclus affinis), and robins {Tham- 
ftobia cambatensts), have all, at some time or 
other, elected to share my bungalow with me, 
building in the walls, under the roof of the 
verandah, or on a window ledge. Similarly 
hoopoes [Upupa indied), and magpie robins 
[Copyschus frequently have nested in 

holes in the mud walls of servants’ houses ir^ 
the compound. Tailor birds [Orthotomus 
sutorius), sunbirds of tw'o species (A rack• 
nechfhra asiatica and A, steylonied) and 
bulbuls of three [Moipastes haemorrhouSt 
hengalensis, and M, intermedins), have con¬ 
structed their nests amid the leaves of plants 
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growing in pots on my verandah. In the 
garden, within thirty or forty yards of the 
house, the following have brought up their 
families: ring doves [Tiirtur rtsorms) para¬ 
dise flycatchers {TerpsiJ>hone paradist) fan¬ 
tailed flycatchers {Rhipidura albifrontata)y 
house crows {^Corviis splendens)^ corbies 
Corvus machrorhyfichus)y tree pies [Dendro- 
citta rufa)y crow pheasants {Cenfropus 
sinensis)y paddy birds {Ardeola grayi)^ green 
barbets {Therciceryx zeylonicus), copper¬ 
smiths {^Xantholaema haeinatocephala)^ 
woodpeckers {Rrachypiernus auraniius), 
green parrots {Pa/aeornis nepa/ensis and 
P. torquatus)y shikras {Astur badius)^ 
kingfishers {Halcyon smyrnens/s, Alcedo 
ispidUy and Ceryle rudis)y babblers {Crate- 
ropus canorns and Argya caudata)y kites 
{Milvus £ovinda)y orioles {Oriolus kundooy 
O. melanocephala)y king crows {Dicrurus 
ater)y and others which I either omitted to 
notice or fail to recollect. 

Verily is the Indian avifauna one of superla¬ 
tives. Judging from what I have read of the 
feathered folk that inhabit other parts of the 
world, it seems to me that the birds of India are 
more interesting than those of America, Africa, 
or Australia, and infinitely more so than the 
poverty-stricken collection found in Europe. 
This opinion, I would add, is shared by 
Mr. Frank Finn, whose knowledge of the 
birds of the world is as great as that of any 
man living. 

Wealth oe Species, 

Not the least important feature of the 
avifauna of India is its wealth of species. 
Oates and Blanford describe over sixteen 
hundred of tkese. Among Indian birds are 
numbered 108 different kinds of warbler, 56 
woodpeckers, 30 cuckoos, the same number 
of ducks, 28 starlings, 17 butcher-birds, 16 
kingfishers, and 8 crows. 

The richness of the fauna is accounted for 
by the wide differences in the climate of the 
various provinces of India, and by the fact 
that India lies in two of the great divisions of 
the ornithological world. The Himalayas form 
part of the Paliearctic region, while the plains 
are included in the Oriental region. 

The feathered folk that dwell in the moun- 
. tains and valleys of the Himalayan range differ 
. as widely from the denizens of the plains as 
, 4 o th^ birds of England from those of Africa. 

, The thirty-mile tonga journey from Rawalpindi 
to jMurree transports the traveller from one 
bird realm to another. In hot, parched, dusty 


Pindi the most noticeable birds arc the kites, 
sparrows, house crows, mynas, rose-ringed 
and Alexandrine paroquets, Indian hoopoes, 
and rollers, bee-eaters, paddy birds, tailor 
birds, rat-birds, molpastes bulbuls, king- 
crows, ring doves, little brown doves, orioles, 
spotted owlets, the seven sisters, koels {Rudy- 
namis honorata)y robins, white-breasted 
kingfishers, golden-backed woodpeckers, 
scavenger vultures, and fantailed and para¬ 
dise flycatchers. 

Of all these, the kites, orioles, mynas, fan¬ 
tailed flycatchers and scavenger vultures are 
the only ones seen on the well-wooded Murree 
hills. There, instead of the caw of the house 
crow the deeper note of the corby is heard. 
The crescendo shriek of the koeJ is replaced 
by the pleasing double-note of the European 
cuckoo {Cucu/us canorus). For the eternal 
‘ * coo-coo- coo' ’ of the ring ( Tit fur r/sor//es) and 
the little brown doves, the “ kokla kokla ’ ’ of the 
kokla green pigeon {Sphenocercus sphenurus) 
is substituted. The chuckles and cackles of 
the spotted owlet no longer cl(*ave the night 
air, but the silence of the darkness is broken 
by the low, monotonous whistle of the collared 
pigmy owlet {Glaucidtum brodici). The 
boisterous rose-ringed and Alexandrine paro¬ 
quets are replaced by their slaty-headed cousins 
{Palaeornis schisticeps). 

The golden-backed w'oodpecker, the king 
crow, the coppersmith, the Indian hoopoe, the 
grey partridge {Francolinus pondicerianus)y 
and the Molpastes bulbuls are supplanted in the 
Himalayas by pied woodpeckers {Dendrocopus 
hifnalayensis)y the ashy drongo {Dicrurus 
longicaudatus)y the great Himalayan barbet 
{Megalaema mars bailor um)y the European 
hoopoe {Upupa epops)y the chukor {Caecabis 
chucar)y and the black bulbul {Hypsipetes 
,psaroides). Some birds found in the plains 
have no Himalayan counterparts, but as a 
set-off we find many new forms on the 
mountains, as for example, the various jays, 
laughing thrushes, tits, warblers, the white- 
capped {Chimarrhornis leucocephalus) and 
the plumbeous {Rhyacornis fuhginosus) 
redstarts, the grosbeaks, the ouzels, rock 
thrushes, greenfinches, pheasants, and the 
woodcock {Scolopax rusticula). But ] must 
refrain from further cataloguing. 

How greatly the avifauna of the Hima¬ 
layas differs from that of the plains is 
demonstrated by a comparison of the nest¬ 
ing experiences of Colonel Rattray, in the 
Murree hills, and myself at Lahore, which 
may be taken as typical of the plains 
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of the Punjab. In the course of two years’ 
observation Colonel Rattray found nests of 
104 species of birds. I did not keep a 
record of the tw'o years I spent at T.ahore, 
but I think I may safely say that I saw' the 
nests of over 6o species of birds, and of these 
only seven are included in Colonel Rattray’s 
list, published in the Journal of the Bombay 
Natural Histoiy Society. Nor is this all. The 
Himalayas have what Jerdon calls a “ double 
fauna.” The birds of the eastern portion 
are common to the Himalayas and to the 
hilly re^t^ions of Assam and Burma, while 
those found on the w'estern portion of the range 
include a large number of hairopead species, 
and are, to a large extent, common to the 
Himalayas and to Tibet and Northern Asia. 
Then, again, the Malabar Coast and the Nil- 
giris poss{*ss not a few species of birds found 
nowhere else. It is, therefore, possible to 
divide' the Indian Empire into four geo¬ 
graphical regions, each having a distinctive 
avifauna. Such, then, an* the birds that render 
India an K1 Dorado for the naturalist. 

Let us now' consider them from three different 
standpoints. Firstly, from that of the bird- 
lover, of him who watches the feathered folk 
chiefly, if not soh'ly, on account of the pleasure 
he derives from so doing. Then from the 
standpoint of the biologist, wdio studies the 
fow'ls of the air, as he studies other forms of 
life, in the hopt* of elucidating some of the 
m3'stcries presented by the natural universe. 
I.astly, from the utilitarian standpoint of the 
economist, who concerns himself w'ith birds in 
order to determine how they may be made to 
serve best the interests of man. 

Ijie Charm ok Bird.s. 

Mr. \V\ H. Hudson quotes Sir Edward Grey 
as saying that the love and appreciation and 
study of birds is something* fresher and 
brighter than the second-hand interests and 
conventional amusements in w'hich so many in 
these days try to live; that the pleasure of 
seeing and listening to them is purer and more 
lasting than any pleasures of excitement, and, in 
the long run, happier than personal success.” 

Only those who have come under the sway 
of the charm of birds can appreciate to what 
an extent the jote de vivre is enhanced by an 
acquaintance with them. Interest in the 
feathered hosts, when once aroused in a man, 
will never flag or wane. Rather will it grow 
in intensity with advancing years, so that 
niany a man as 

Swift to its close ebbs out life's little day," 


has been able to say, with the late Mr. R. 
Bosworth Smith, ” Birds have been to me the 
solace, the recreation, the passion of a life¬ 
time.” It is not easy to describe in words the 
nature of the enduring happiness which the 
love of birds gives. This must, of necessity, 
vary with temperament. Says Gilbert White ; 

“ To yonder bench, leaf-shelter’d, let us stray. 

Till blended objects fail the swimming sight, 

And all the fading landscape sinks in night; 

To hear the drowsy dor come brushing by 
With bu2.!ing wing, or the shrill cricket cry : 

To see the feeding bat glance through the wood ; 

To catch the distant falling of the flood ; 

While o’er the cliff th’ awakened churn-oyl hung 
through the still gloom protracts his i battering song; 
While high in air, and pois’d upon his wings, 

Tnseen. the soft enamour’d woodlark sings : 

'Ihcse, Nature’s w'orks, the curious mind employ, 

Inspire a soothing, melancholy joy 

As fanc> warmsfa pleasing kind of p.iin 

Steals o’er the cheek, and thrills th«*« reining vein.’ 

There are occasions on which watching birds 
has inspired in me ” a soothing, melancholy 
joy.” But, as a rule, the pleasure which the 
feathered folk give me, is of a more lively and 
exhilarating nature, not infrequently culmina¬ 
ting in mirth and laughter. For this, the birds 
of India are largely responsible. As I have 
said elsewhere, the man who can watch the 
doings of the Indian crow for half an hour 
without being provoked to laughter should, 
without delay, apply for six months’ leave on 
medical certilicate. 

I am sometimes asked, Wherein lies the 
attraction of birds 

The reply is : In their sprightliness, their 
vivacity, their beauty, and their grace.” As 
Mr. F. W. Headley justly observes, “a bird 
seems to have more life in him than any other 
living creature.” 

In a sense birds stand ^t the head of 
creation. It is on them that nature has 
showered a double portion of her good things. 
Their power of flight gives them a big advan¬ 
tage over their terrestrial fellow-creatures. 
** Birds,” wrote Professor Newton, ** have no 
need to lurk hidden in dens, or to slink from 
place to place under the shelter of the in¬ 
equalities of the ground or of the vegetation 
which clothes it, as is the case with so many 
animals of similar size.” This locomotive 
superiority, although it must add greatly to 
the happiness of the life of a bird, has not 
been all gain. Animals are so constitute'^ 
that it is only through intense struggle that 
they advance towards perfectiem. The fowls 
of the air, safe in their power of flight, have 
not been obliged to use their wits to the extent 
that terrestrial creatures have. Instead of 
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developing a large brain, they have dissipated 
their energy in flight, song, and gorgeous 
plumage. Birds form a backwater in the 
stream of evolution. 

The Scientific Study of Birds. 

I have already dwelt upon the richness of 
the avifauna of India. It is this wealth in 
number and variety of species which makes 
it so valuable to the biologist. 

Grant Allen has said somewhere that there 
is no university like the tropics, that no man 
can be said to be properly educated who has 
not passed^he tropical tripos. 

It is significant that the idea of natural 
selection came to both Darwin and Wallace in 
the tropics. This great hypothesis revolu¬ 
tionised biology. But since Darwin’s day the 
science has made comparatively little progress. 
This appears to be in great part due to the 
comparative poverty of the European fauna. 
The Americans are more fortunate in this re¬ 
spect, But in the New World the progress of 
biological science has been greatly hindered 
by the prevailing belief in America, not only 
that acquired characteristics are capable of 
inheritance, but that their inheritance has 
played an important part in evolution. 

Whether or no the explanations 1 suggest 
are the correct ones, the fact remains that of 
late years biology has not made progress com¬ 
mensurate with the impetus given it by the 
publication of Darwin’s “ Origin of Species.” 

Nearly half a century ago Jerdon wrote in the 
introductory chapter to his Birds of India ” : 
—“ The tendency of the present age is to accu¬ 
mulate facts, and not to generalise, but we 
have now a sufficiency of facts, and want our 
Lyall to explain them.” 

Since Jerdon^ s day things have changed. 
At present we are almost overwhelmed by 
theories. Many of these possess little or no 
value because they are founded on an insuffi¬ 
cient basis of fact. Day by day fresh theories 
are published which would not have been 
enunciated had their originators graduated in 
the University of the Tropics. 

As an example of the kind of absurdities to 
which theorising on insufficient evidence leads 
I may cite Dr. Jenner’s explanation of the 
parasitic habits of the cuckoo. He conjec¬ 
tured that the short stay which cuckoos make 
in England is the true reason why they do not 
bring up their own young, as the parent birds 
would bo impelled, by 4 desire to migrate, to 
quit their progeny before they were able to 
provide ibr themselves. H«(l that o^inent 


medical man paid a visit to India, and 
studied the habits of the commonest cuckoo, 
the koel, he would not have formulated this 
theory. The koel stays for over six months in 
those localities where it breeds, so that there 
can be no question of its having sufficient 
time to rear up its young. 

Neo-Darwinism. 

The growth of what is known as Neo- 
Darwinism is a striking example of the 
modern tendency to theorise on insufficient 
evidence. A large school of biologists, 
headed by Dr. Wallace and Prof. Weismann, 
declares -that all the varied phenomena of 
the organic world can be explained by the 
action of natural selection on indefinite and 
indeterminate variations. 1 venture to submit 
that Wallace and Weismann would have but 
few followers had our European naturalists 
the advantage of an intimate acquaintance 
with the birds of India. 

Come with me in imagination to a wood on 
the Nilgiri hills and let us rest there a little, 
sheltered by the foliage from the rays of the 
sun, and listen to the voices of the birds. 
The joyous notes of the bulbuls {Ofocom^\tf 
fusc/caudata) fall unceasingly on the ear, 
forming the dominant note of the bird choir. 
Upon these are superimposed a tumult of 
other sounds — the curious call of the 
scimitar babbler {Pomatorhhius horsfie/dii)^ 
the mirthful tones of the laughing thrush 
[Trochalopferuin cachimiafis), the sweet 
little song of the white-browed, fantailed fly¬ 
catcher, the softer lay of Tickell’s flycatcher 
{Cyornis tkkelli), the cheeping of the black 
and orange species {Ockromela mj^rtru/a), 
the feeble twitters of the grey-headed one 
{^Culicicapa ceylouensts)^ and a multitude of 
other sounds. 

The Par muse Flycatcher. 

While we are listening a fairy-like bird 
flits silently into view and perches in a 
leafy tree. This is a paradise flycatcher-—a 
cock in the full glory of his adult plumage. 
Jet black is his crested head, contrasting 
sharply with his snowy plumage. Two of his 
tail feathers, 12 inches longer than the others, 
hang down like satin streamers. The hen 
lacks this ornament, and is deep chestnut 
where her lord and master is white. While 
we are contemplating him another cock 
appears on the scene, but he, although 
possessing the two long tail feathers, is rich 
chestnut in colour, as is tfie hen. He is in 
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the second year of his existence, but, like his 
white neighbour, has a wife and a nest, on 
which he spends much of the day. Paradise 
flycatchers are restless creatures, constantly 
on the move. These two are soon lost to view 
amid the green foliage. 

But another bird, in its way equally beautiful, 
has appeared on the scene. Having taken some 
tiny insect upon the wing, it has alighted on a 
horizontal branch, and is now bowing grace¬ 
fully to right and to leit, the while spreading 
out its tail into a fan and singing its lay, 
which has been likened to the opening bars of 
the “Guard’s Valse.” This is the white- 
browed fantailed ilycatcher. We cannot say 
whether it is a cock or hen, for in this species 
then* is no external difference between the 
sexes. Rut its habits are very similar to those 
of the paradise flycatcher, and, like that form, 
it builds an open cup-shaped nest. From the 
same tree a grey-headed flycatcher makes a 
sally into tin* air after the “circling gnat.” 
He must have been sitting there some time ; 
but, being inconspicuous, he escaped our 
notice until he moved. 

Let us now saunter on a little, keeping 
our eyes open for other specu's of fly¬ 
catcher, because it is these we particularly 
wish to see. In one tree we notice, 
picking insects off the leaves, a flock of 
minivets flammeus), the cocks 

arrayed in black and flaming red, while the 
hens look equally gay in their gowns of black 
and bright yellow. On one of the lower 
branches of the same tree we notice a dumpy 
little bird with a short square tail, robin-like in 
colouring but very unrobin-like in shape. It 
suddenly takes to its wings, circles after some 
tiny insect, and returns to its perch, and thus 
we are able to rcM'ognise it as the black- 
and - orange flycatcher. The sexes being 
alike in plumage we cannot say to w'hich 
one this individual belongs. 

A sharp “chick, chick,” followed by a 
little tune of six notes, betrays the presence of a 
Tickell’s blue flycatcher. Approaching softly 
the tree whence the song seems to come 
we soon discover the exquisite little glistening 
blue red-breasted songster. 

We have now seen all the common flycatchers 
of the Nilgiris save the blue oxv^{Steparola albu 
caudata)y and it is not long'before we come 
upon him. He is an indigo-coloured bird, with 
whitish underparts. Going a little farther we 
come upon the brownish-olive hen, with three 
youngsters, whiqji are brown, spotted with 

ellow* 
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The Insufficiency of Natural 
Selection. 

Thus we have seen, living together in one 
wood, no fewer than six different species of 
flycatcher, of various shapes and sizes; in 
some the sexes are alike, in others they dis¬ 
play considerable difference. The feeding 
habits of all are very similar. All dwell in the 
same environment. There are, indeed, differ¬ 
ences in their various nesting habits, but those 
of the paradise and fantailed species are 
identical, so that if the colouring of a bird is 
solely due to the action of natur^il selection, 
these two species should be almost identical in 
shape, size, and colouration. Obviously, then, 
natural selection fails here to accomplish all 
that the neo-Darwinians require it to do. It 
explains much, but not everything. It is but 
one of many factors in the making of species. 

Indian Rorin.s. 

The Indian robins present evt'n greater diffi¬ 
culties to those who profess to pin their faith 
to the all-sufficiency of natural selection. 
Robins are found in nearly all parts of India, 
and fall into two species, the brown-backed 
{I'hamnohta catnbaiensis) and the black- 
backed Indian robin [Thamnobia fulicafa). 
The former occurs only in Northern India, and 
the latter is confined to the southern portion 
of the peninsula. The hen of each species is 
a sandy brown bird with a patch of brick-red 
feathers under the tail, so that we cannot tell 
by merely looking at a hen to which of the 
two species she belongs. The cock of the 
South Indian form is, in winter, a glossy black 
bird, with a white bar in the wing, and the 
characteristic red patch under the tail. The 
cock of the northern species, «is his name im¬ 
plies, has a sandy-browm back, which contrasts 
strongly with the glossy black of his head, 
neck, and under parts. In summer the cocks 
of the two species grow more like one another 
owing to the wearing away of the outer edges 
of their feathers ; but it is always possible 
to distinguish between them at a glance. 
The two species meet at about the latitude 
of Bombay. Oates states that in a certain 
zone, from Ahmednagsti to the mouth of the 
Godaveri valley, both species occur, and they 
do not appear to interbreed. ^ 

It seems impossible to maintain that natural 
selection, acting on minute variations, has 
brought about the divergence between these 
two species. Even if it be asserted that the 
difference in the colour of the feathers of the 
bachiof the two cocks is in some way correlated 
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with adaptability to their particular environ¬ 
ment, how ate we to explain the fact that in a 
certain zone both species flourish ? 

Bulbuls. 

A similar phenomenon is furnished by the 
red-vented bulbuls. This genus falls into 
several species, each corresponding to a 
definite locality and differing only in details 
from the allied species, as, for example, the 
distance down the neck to which the black of 
the head extends. There is a Punjab red- 
vested bulbul {Molpastes intermedtiis)^ a 
Bengal {Al^lpastes bengaiensis), a Burmese 
{Mo/^astes burmanicus), and a Madras 
(Molpastes heemorrhous) species. 

It does not seem possible to maintain the 
• contention that these various species are 
the products of natural selection, for that 
would mean if the black of the head of 
the ^Punjab species extended further into 
the neck the bird could not live in that 
part of the country. As there seems to 
be some intercrossing between these so-called 
species at places, such as Lucknow, where 
they meet, 1 am inclined to regard them 
as local races of a species, rather than as 
species of a genus. This, however, does not 
affect the difficulty which they present to 
Wallace and his school. 

It is tempting to believe that these slight 
external differences are in some way or other 
produced by the direct action of the climate 
to which the various forms are subjected. 
Unfortunately for this hypothesis, there is 
evidence which seems to disprove it. For 
example, the common house-sparrow in India 
differs from our English sparrows in having 
white cheeks, but those Indian sparrows which 
are brought to this country do not lose the 
white cheek patch as they should do had it 
been the result of the direct action of the 
climate in India. 

The Red Turtle Dove. 

The red turtle dove [Oenopopelia tranque- 
barica) is another Indian bird of great interest 
to the biologist. It is widely distributed over 
the plains, and undergoes local migration. Its 
nesting and feeding habits are identical with 
those of the other doves common in India— 
the ring, the spotted, and the little brown 
dove. But, while in these species the cocks and 
the hens are alike in external appearance, the 
red turtle dove displays considerable sexual 
dimorphism. So great is the difference be¬ 
tween the cock and the hen that they have 
be^n mistaken for different species. Thvs w^e 


have in India, living side by side, four widely 
distributed species of dove, all having similar 
habits, and in three of these species the sexes 
are alike in appearance, while, in the fourth, 
they display considerable differences. Why 
this should be so, no neo-Darwinian has 
attempted to explain. Facts such as these 
seem to be left severely alone by Weismann and 
his followers. 

So-called Mimicry. 

The avifauna of India furnishes zoologists 
with what some, at any rate, of them are 
pleased to term a most striking case of mimi¬ 
cry. Among birds and beasts certain species 
have their doubles. Now, when two species, 
which are not near blood relations, are alike 
in appearance, and this likeness appears to 
be advantageous to one of the two species, 
this latter is said, in biological parlance, to 
mimic the other. Such mimicry is, of course, 
unconscious. It is commonly supposed to 
have been brought about by natural selection. 
Now, there is in India, a cuckoo—the drongo- 
cuckoo {Surniculus lugubris) —which resem¬ 
bles in appearance the common king-crow 
{Dicrurus ater). Further, the cuckoo is para¬ 
sitic on the king-crow. Now, this last is, as 
we have seen, a very pugnacious bird, especi¬ 
ally at the nesting season. It guards its 
nursery with great ferocity. I have watched 
a pair of these little birds attack and drive 
away a monkey which tried to climb into 
the tree in which their nest was placed. In¬ 
deed, so able a fighter is the king-crow that 
some other birds—notably orioles, and doves, 
which also are very pugnacious, frequently 
build their nests in the same trees as the king- 
crow, in order to share the benefit of his 
prowess. It would be almost impossible 
to deposit eggs in the nest of a bird so 
pugnacious as the king-crow without re¬ 
sorting to guile. But the drongo - cuckoo 
is as like the king-crow in appearance as 
one pea is like another. Both are small glossy 
black birds with a longish forked tail. Now, 
zoologists, seeing how the cuckoo profits by 
this resemblance, declare that it mimics the 
king-crow, and that this resemblance has been 
brought about by natural selection. The 
theory sounds very plausible, but close inspec¬ 
tion reveals its weak points. The king-crow 
is no fool, so that in order that the/:uckoo may 
delude him into the belief that it is a fellow 
king-^crow the likeness must be fairly close. 
But.the average cuckoo is not in the least like 
the king-crow in appearance, so that no small 
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vatiation in the direction of kin^-crow appear¬ 
ance would be of any use to it. Hence this 
remarkable resemblance must in the first place 
have arisen fortuitously, or rather, causes 
similar to those which effected the nigritude of 
the king-crow must have made the ancestral 
drongo-cuckoo black. But we are as yet more 
or less in the dark as to what has caused the 
king-crow to be black, so that we are not in a 
position to say how it was that this species 
of cuckoo came to resemble the drongo in 
appearance. 

In attempting to ac count for any cha¬ 
racteristic of an organism by means of 
natural selection we must be able to ex¬ 
plain the utility to the organism of the 
character in question in its initial stage, and 
at each subs(‘quent stage of its development. 
It is not sufficient to show that the character 
in its final and complete stage is of use to its 
possessor. This is an important point, which 
biologists, especially neo-Darwinians, fn*- 
quently seem to forget. 

The black-and-yellow grosbeak {Pycnor- 
hamphits tctcroides)y a bird common in many 
parts of the Himalayas, resembles the black¬ 
headed oriole nearly as closely as the drongo- 
cuckoo does the king-crow. But sinci' the 
grosbeak does not descend to the plains, and 
the black-headed oriole {Orio/us fnelano- 
cephalns) does not ascend the hills, neither 
can possibly derive* any benefit from the re¬ 
semblance, which, it should be added, extends 
only to the cocks. Thus there is here no ques¬ 
tion of mimicry. 

Another Indian cuckoo, the famous brain- 
fever bird {Ifierococcyx varius^y diplays a 
remarkable likeness to the shikra {^Astur 
badius)y a sparrow-hawk very common in 
India. This is said to be a case of mimicry, 
because the cuckoo is supposed to derive 
profit from the resemblance. The babblers 
{Crateropuh canortis)y which it victimises, 
are said to mistake it for a shikra, ffee in 
terror from it, and so give it the opportunity 
it requires to gain access to their nests. It is 
quite likely that the cuckoo docs derive benefit 
from the resemblance. But this is not 
sufficient to explain a likeness, which is so 
faithful as to extend to the marking of each 
individual feather. When a babbler espies a 
hawk-like bird, it does not wait to inspect 
each feather bjefore fleeing in terror; hence all 
that is necessary to the cuckoo is that it should 
bear a general resemblance to the shikra. The 
fact that the likeness extends to minute details 
in feather marking* points to the fact that in 


each case identical causes have operated to 
produce this type of plumage. 

WXLLACKIS.M. 

It is thus obvious that the problem of evolu¬ 
tion is far more complex than Wallace and 
Weismann would have us believe. Since 
their doctrine is widely accepted in England 
to-day, and is inculcated by Professor Poulton 
at Oxford, I have, in touching upon the study 
of the birds of India in its scientific aspect, 
thought fit to bring together a few facts which 
seem to show that the Neo-Darwinian position 
is untenable. 1 would add that I wftnt out to 
India imbued with the teaching of Wallace, 
and have abandoned it with reluctance, owing 
to the many facts opposed to it that have 
forced themselves upon my notice in that 
country. 1 am not attacking the doctrine of 
natural selection, for I believe that selection is 
an important factor in the genesis of species. 
It is to the views of Wallace and Weismann, 
who have out-Darv\ined Darwin, that I am 
compelled to take exception. It seems to me 
that Dr. Wallace preaches, not Darwinism, 
but Wallaceism, which is a very different 
thing. 

Economic Orni rnoLOtiv. 

The economic aspect of the study of the 
birds of India is the one likely to commend 
itself most to the members of this Society. 
It is certainly the most important from a 
practical point of view. Unfortunately it is 
the aspect with which I am the least familiar, 
since I study birds purely as a hobby. 

I take it that all men are agreed that birds 
as a whole are of incalculable value to man. 
Were they to disappear from off the face of 
the earth human existence \^ould be im¬ 
possible. As things are, insects constitute the 
dominant group of organisms. “ In number 
of species,’’ wTites Mr. Maxwell - Lefroy, 
Imperial Entomologist to the Government of 
India, in actual numbers or bulk, in the sum 
total of their activities, they outweigh all 
other forms of animal life at present on the 
earth.” They take toll of all other creatures. 
The birds are their chief foes. It is due 
almost entirely to the efforts of the fowls of 
the air that insects are held in check. To 
quote Mr. Maxwell-Lefroy again : Birds are* 
the fluctuating check on insect life, the safety 
valve as it were ; they congregate where they 
find insects, regardless of their species or 
habits, and constantly consume the super¬ 
fluous ^nd superabundant insect life.” 
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But all birds are not equally useful to man. 
Some are commonly supposed to be positively 
harmful. Hence the economist does not look 
upon all with equal favour. He divides the 
fowls of the air into two classes—the friends 
and the foes of man. His policy is obviously 
to encourage the former and to repress the 
latter. 

Unfortunately, it is by no means always 
easy to determine into which category a par¬ 
ticular species falls. A great many birds, as, 
for example, flycatchers, feed exclusively on 
insects, and since these latter may as a whole 
be regarSed as man’s most deadly enemies, 
it follows that all purely insectivorous birds 
are his very good friends. On this point there 
can be no difference of opinion. Nor can any 
one doubt that those fowls of the air which 
subsist mainly on insects are of great utility 
to man. 

Mr. Maxwell-Lefroy writes in his Indian 
'Insect Pests —“A large number of birds are 
wholly insectivorous, a large number are partly 
so, and every one of these deserves protection 
and encouragement.” In other words, the 
great majority of birds are useful to man 

Friends or Foes ? 

But there exists a multitude of ftiathered 
creatures that are not purely insectivorous. 
There are the raptores, which devour other 
birds, small mammals and reptiles; the vul¬ 
tures which eat carrion ; and the birds which 
feed largely on fruit, grain, or fish. How' are 
these to be regarded? This is a question 
which can be satisfactorily answered only by 
considering each species separately, and 
ascertaining the nature of its food at different 
stages of its existence, and under various con¬ 
ditions, as, for example, in seasons of drought 
or excessive rainfall, or at times when the 
country is invaded by some insect pest, such as 
the locust. Even when we have succeeded in 
ascertaining this, we are by no means always 
able to say whether the bird in question is a 
friend or foe. Let us, for example, suppose 
that the species under observation lives chiefly 
upon grain crops, but that it feeds its 
young on harmful caterpillars. The cater¬ 
pillar is a voracious creature, which consumes 
* several times its own weight of food in the 
course of a day. Thus, the devouring of a 
caterpillar is a work of merit, which will out¬ 
weigh the injury done by eating a considerable 
number of food grains, but who is to say how 
many food grains go to a caterpillar ?^. 


The Sparrow . 

Take the common sparrow'—^a bird which has, 
of late, come in for much abuse in the columns of 
The Times. It is of great importance to deter¬ 
mine the policy to be adopted towards him, for 
he has spread himself over the greater part of 
the world. In India he is almost as abundant 
as in England. If the question : Friend or foe ? 
were determined by votes, I fear that the push¬ 
ing little fellow would be condemned by a large 
majority, but I am not at all sure that his con¬ 
demnation w'ould be just. 

We must bear in mind that the sparrow, 
as his scientific name, J^assef^ domesticus, 
suggests, is a bird of towns rather than of the 
open country. Now, a town sparrow' cannot 
do much damage to the crops, unless, of 
course (as many London sparrows are said to 
do), he takes a holiday in the country at the 
time when the corn is ripening ! 

Sparrow Nesilin(;s. 

We must not forgot that young sparrow's in 
the nest are fed chiefly on insect food. Last 
year 1 placed in a cage in the verandah some 
baby sparrows taken out of a nest in the 
pantry of my bungalow'. 'Phe parents soon 
found them out, and fed them through the 
bars of the cage. 1 w'as able to satisfy 
myself that the young were fed largely on 
green caterpillars, which I believe were 
captured in the kitchen - garden. In each 
beakful of food carried to the young bird 
there w^ere not less than three of these ('ater- 
pillars. By watching the number of times 
food W'as taken to the cage, I calculated 
that the hen, for she does the lion’s share of 
the feeding, brought in something like 540 
insects (chiefly caterpillars) per diem to her 
brood. She fed them on this diet for nearly 
three weeks, so that the young ones before 
leaving the nest had swallowed between them 
several thousands of caterpillars. 

Now, we know that the rearing of a family 
seems to be the normal condition of a 
sparrow, so that this species performs a very 
great service to man in the form of insect 
destruction. Further, the adult birds some¬ 
times eat insects, and this they are likely to do 
whenever, from some cause or other, insects 
become unusually abundant, that is to say, 
precisely at the time when it is most important 
to man that his little six-legged foes should be 
devoured. As a set-off to this we must not 
forget the large amount of food grains that 
sparrows devour. Moreover, were they less 
nutnerous, their place might perhaps be taken 
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by birds of more undoubted utility to man. 
Probably the only method of arriving at the 
truth as regards the sparrow is to exterminate 
him completely from a given locality, and 
watch the results. This, I believe, was done 
about forty years ago in Maine and Auxerre, 
with the result that almost every green leaf 
was destroyed by caterpillars in the following 
year. 

It is thus obvious that the determination 
of the economic value of some birds is not by 
any means a simple matter. One thing is 
certain, and that is that no bird should be 
condemned as an enemy of man until a pro¬ 
longed and careful inquiry into its habits has 
been made. 

Running through the long list of Indian 
birds, we meet with some twenty species 
which the economic ornithologist might 
perhaps class as “ doubtful; ” birds which 
certainly do devour food crops, and which 
must consequently be classed as foes, unless 
they render some service to man by way of 
compensation for the damage they do. I'hose 
are the sparrows, the various species of cro\\, 
the rose-coloured starling, some of the larger 
finches, the paroquets, the doves, and the 
geese. 

Thk Crows. 

With the sparrow ^^e have already dealt. 
The crows look upon the ripening crops as 
a feast prepared for their benefit. But gram 
forms quite an insignificant portion of their 
menu. They prefer the dustbin to the field, 
the town to the country. The co 7 -vt are a 
source of annoyance to man rather than an 
economic pest. They are useful if imperti¬ 
nent, scavengers, and undoubtedly destroy a 
large quantity of harmful insects. When a 
flight of locusts invades the land they, together 
with the kites, render yeoman service to the 
husbandman. Even as a carcase attracts 
every vulture in the vicinity, so does a sw'arm 
of locusts bring together all the crow's of the 
locality. They leave their ordinary occupa¬ 
tions to dance attendance upon the devastat¬ 
ing host, seizing the insects with their claws 
and conveying them to the beak in mid air. 
Each crow devours locusts until threatened by 
death from a surfeit of food. 

In a sense crows and other omnivorous birds 
are more useful than the purely insectivorous 
ones. Like the careful housewife, they live 
upon whatever happens to be in season. If it 
be locusts, they f^ave locusts for breakfast, 
locusts for lunch, locusts for dinner. They, 


therefore, form a highly efficient corps of 
reservists, ready at a moment’s notice to 
wage war against insect invaders. 

Thk Rosy Starling. 

The rose-coloured starling {Pastor roseus) 
spends the greater part of the year in India, 
although it does not breed there. This bird is 
.said to commit great depredations” in the 
corn fields, and, since it collects in immense 
flocks preparatory to migration, the charge 
is well founded. Hut we must not forget 
that the rosy starling feeds also^ on grass 
seeds, insects and wild fruit, especially the 
mulberry which grow's w'lthout cultivation, 
in India. In the United Provinces it is 
called the Mulberry bird on account of its 
fondness for that fruit. Chesney states that 
in Persia it is known as the Locust bird. Fhis 
name speaks for itself, and show's that the bird 
is by no means an unmixed evil. On the 
evidence at present available I do not think 
w'e are justified in setting down the rosy pastor 
as a foe to the husbandman. It should be 
added that man}^ natives of India eat it. 

Finches. 

As regards the finches, we may neglect the 
amadavats [Sporaei^int/ius aniandavn) and 
the other tiny species, w'hich do not devour 
anything so large as a grain of corn. The 
weaver birds {PIoccus baya)^ however, eat 
wheat, and Messrs. Haagner and Ivy I notice 
state that the African species do damage 
to the crops. But it is my opinion that in India 
weaver birds subsist, by preference, on the seeds 
of the various species of tall grasses so 
common in that country. I do not know' from 
observation on w hat they feed their young, but, 
from the fact that they nest in the rainy season, 

I infer that the young are reared on insect 
food. It is, therefore, my belief that w'eaver 
birds ought to be numbered among the friends 
of the Indian husbandman. Their relatives, 
the yellow corn buntings, near relations of the 
English yellow’hammer, may prove to be his 
foes, since they do not breed in India. They 
visit Hindustan in large flocks in winter, and 
levy toll on the ripening v.om, but they, like 
the weaver birds, appear to eat this only when 
grass seed is not available. Moreover, it is^ 
not improbable that they devour insects. Thus 
the case against them is ** not proven.” 

The rose-finch {Car^odacus erythrinus) 
is another winter visitor which feeds upon 
the grain crops, but it rarely occurs in sufficient 
numbeis to do much damage, and, as is the 
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case with its relatives, it seems more partial to 
the seeds of grass than to those of cultivated 
crops. Jerdon states that in South India he 
has observed it chiefly in bamboo jungle, feed¬ 
ing on the seeds of bamboos, whence the 
Telegu name—“ Bamboo-sparrow.” 

PAROgUICTS. 

The case against the beautiful green paro¬ 
quets is, I fear, far stronger. '' Pretty polly ” 
appears never to touch insect food. There is 
no doubt that he is destructive to cereal crops 
in India. ^ He has a bad habit of breaking off 
a head and casting it away after having eaten 
only one or two grains. He further does harm 
to fruit gardens. I have seen a rose-ringed 
paroquet [Palacornis iorguafus) flying off 
with a small orange in his beak. If these 
birds were very abundant they 'would un¬ 
doubtedly become serious pests. As it is they 
are kept well in check. Hundreds of thousands 
of these are caught as nestlings, and sold as 
pets for two annas apiece. The paroquet is 
the favourite cage bird in India; to have 
one in the house is considered lucky. More¬ 
over, notwithstanding recent legislation, large 
numbers of green parrots’ skins are exported 
from India by the plumage n erchant. Thus 
man receives ample ('ompensation for poor 
polly's larcenies. 

PiGKONS. 

Doves and pigeons, like parrots, never eat 
insects. Some species subsist almost exclu¬ 
sively on fruit, others on grain. The fruit¬ 
eating kinds do but little damage, since they 
feed mostly on wild figs and other fruit of no 
use to man. The various species of dove 
affect groves «ind plantations of trees rather 
than cultivated fields, and I have never heard 
any complaints against them. The blue rock 
pigeons {('olnmba intermedia) devour food 
grains, but, as a set-off, they are good 
birds for the table. They appear to be less 
abundant in India now than formerly. Sports¬ 
men keep down their numbers. I do not know 
of any place in India w’here pigeons are suffi¬ 
ciently numerous to do serious damage to the 
crops. 

Geese. 

There remain the geese. These certainly 
do damage to the green shoots of the various 
grain crops, but are so useful as food, and 
afford so much pleasure to the sportsman that 
their annual influx into India must be regarded 
ae an asset of considerable value. The same 


may be said of the common quail, which feeds 
chiefly on grain. Thus, of the 1,600 species 
of birds found in India we can count on our 
fingers all those which, on further inquiry, may 
prove to be foes of the farmer. The vast 
majority are his very good friends, and should 
be encouraged by every possible means. 

Export of Plumage. 

In conclusion, a word on the exportation of 
plumage. As most people are aware, the 
Government of India passed, nearly six years 
ago, a measure prohibiting the export of 
plumage, other than ostrich feathers, except as 
natural history specimens to museums. This 
Act was not passed in haste. The question of 
the necessity for such legislation on account of 
the harm done to agriculture by the killing of 
useful birds, for the sake of their plumage, was 
raiwsed as long ago as 1869. It was not until 
1887 that legislative action was taken. The 
enactment of 1887 not proving sufficiently effi¬ 
cacious, the more stringent Act of 1903 was 
passed. 

Thus the Government of India has done all 
in its powder for the birds and the agricul¬ 
turists. Unfortunately, the export still con¬ 
tinues, although, I believe, it has been con¬ 
siderably lessened. Tht‘ law is evaded by the 
exporter making a false declaration as to the 
nature of his exports. 1 am glad to observe 
that a Bill prohibiting the importation of such 
plumage into Great Britain is now before 
Parliament. This Bill, if it becomes law, will 
render the Indian Act far more effective. 

Surgeon-General Bidie, in a pamphlet pub¬ 
lished eight years ago, gives a list of thirty- 
two birds which are, or 'W’ere, captured in 
South India on account of their feathers. 
Some of these birds are to be numbered 
among the best friends of the Indian husband¬ 
man. But, inasmuch as the Act of 1903 has 
come into force since Surgeon-General Bidie’s 
paper was written, I do not propose to make 
it the basis of the remarks I am about to offer. 
A safer foundation is that afforded by the 
sales which have actually taken place in 
London of recent years. Large numbers of 
the following Indian birds have been sold in 
Txmdon since the passing of the Act:— 
Egrets, the ** ospreys’^ of the feather trade, 
Impeyan or monal pheasants, paroquets, 
kingfishers, trogons, orioles, mllers, pittas, 
owls, jungle and peafowl. With the solitary 
exception of the paroquets, these are all good 
friends of the Indian ryoU So that, notwith¬ 
standing recent legislation, the plume-hunters 
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are every year draining India of thousands 
of what Sir Charles Lawson well calls ** a 
watchful and efficient bird police against 
multitudinous insect thieves.*’ Thus, from a 
purely economic point of view, apart from the 
cruelty it involves, the trade in plumage birds 
is harmful to India. 

Ex'xinction of Birds. 

There is also the question of the ex¬ 
tinction of beautiful birds. Whether there 
is any danger of this I am not in a posi¬ 
tion to say, for my stay in India has not 
been sufficiently long for me to be able 
to form an opinion of the effect of this bird 
slaughter on the numbers of the various 
species. But Sir Charles Lawson, writing 
in i()00, states that the continuous depre¬ 
dations, of a long series of years, have 
wofully reduced the means of supply (of birds’ 
skins), as any one may notice for himself when 
he passes paddy fields, or strolls through silent 
because birdless, plantations, or forests.” 
It is certainly significant that the beautiful 
Indian roller, or blue {Coracias indica) is a 

rare bird about both Madras and Bombay, 
while he becomes more plentiful as one goes 
inland. I'here seems to be no reason why this 
species should not thrive right up to the sea¬ 
shore, so that I am forced to attribute his 
scarcity on the coast near Bombay and Madras 
to the depredations of the plume-hunter. 

The Indictment A(iAiNST the Plume 
Hunter. 

There are three counts in the indictment 
against this individual. First, that he is 
causing to become extinct some of the most 
beautiful of God’s creatures. Second, that he 
is robbing the husbandman of numbers of his 
most useful allies. Third, that he is guilty of 
much cruelty. As regards count number one, 
thanks to the action of the Government, no 
Indian species, except possibly the monal 
pheasant {Lopkophorns rejulgens') seems in 
danger of early extinction. As to count 
number two, notwithstanding this legislation, 
the plume-hunter continues to destroy birds 
useful to the cultivator. There remains the 
third count of the charge, that of cruelty. 
Upon this I would lay especial stress, for I 
am convinced that if ladies had even a faint 
idea of the cruelty which plume-hunting in¬ 
volves, they would, with one accord, abstain 
from wearing anj( leathers save, those of the 
ostrich and various game birds. 
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Cruelty io Animals. 

The low-caste inhabitants of India are, I 
regret to say, not, as a rule, characterised by 
kindness to animals. These seem quite unable 
to appreciate the fact that animals can feel. 1 
have often observed donkeys staggering along 
so overloaded that at each step their hind legs 
“ brushed,” and blood issued from the places 
where the friction was greatest. I have seen, 
harnessed to a tonga, horses so exhausted 
that they could scarcely stand. On one occa¬ 
sion a friend and I walked a considerable 
portion of the journey from Rawalpindi to 
Murree in July because some of the tonga 
horses provided for us had not sufficient 
strength to pull the vehicle at more than a 
walking pace. On our way up we actually 
came upon the body of a horse that had 
dropped down and died from sheer exhaustion. 
We reported the matter to the Local Govern¬ 
ment, and suitable action was taken. 

Some Indians use what are known as 
“ thorn bits,” that is to say, bits provided with 
sharp spikes, so that when the reins are jerked 
these penetrate the flesh of the mouth of the 
unfortunate steed. 

In India fowls are always sold alive at 
market. The cook, when he purchases a 
number of them, ties the legs of all tightly 
together, and, holding the tied-up bundle of 
legs, he carries the poor creatures home head 
downwards. 

When out shooting I find it necessary to 
examine every bird picked up to make sure 
that life is extinc t, as otherwise the coolie 
that carries the “bag” wall put living 
birds into the game stick, and there they will 
hang suspended by the neck until they die. 
Since animals are treated thusjn everyday life, 
it is not pleasant to contemplate the kind of 
treatment meted out to his victims by the 
professional bird-catcher—a low caste man, 
brutalised by the constant butchery he per¬ 
petrates. He brings down his victim by 
means of a pellet of dried mud slung from a 
catapult, and wrs^ping the poor creature up 
in his loin-cloth, leaves it to die a linger¬ 
ing death. As likely as not, the bird in 
question has a nest full of young ones. 
These starve to death. Even white men are 
guilty of similar cruelty. Colonel Ryan, in 
the evidence which he gave, in June, before 
the Select Committee of the House of Lords, 
on the Importation of Pluma^^e Prohibition 
Bill, said:—“Last year I knew of another 
rookery (of egrets) in New South Wales where 
some«brigands went down and destroyed, 1 
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think, about fifty birds. Shortly after it was 
done we sent a photographer up, who got a 
very interesting series of photographs taken. 
He photographed a lot of dead birds and some 
young ones that died in their nests, and he got 
one photograph, which is almost unique, of 
three young birds just with their heads 
dropping, almost at the point of death.*’ 

We have listened lately to much talk about 
the right of women to vote. I beg to point 
out that there are modes of exercising political 
power far more efficacious than an occasional 
visit to the polling station. Woman—voteless 
woman—can, if she will, do more than even 
the British Parliament to prevent the destruc¬ 
tion of beautiful birds. 


DfSCUSSION. 

The Chairman (Sir H. Evan M. James, K.C.I.E., 
C.S.I.), in opening the discussion, thought all pre¬ 
sent must have experienced great jdeasure in listening 
to the very graphic account the author had given 
of Indian birds. Many who had been in India 
would agree that most Indian birds were ex¬ 
ceedingly cheery persons, and that in hot weather, 
and in the rains, when the climate was rather 
objectionable, the pursuit of ornithology was one of 
the very best pastimes to which a young fellow could 
take. Judging, however, from his own lecollections, 
birds did not always give pleasure. For instance, if 
one saw one’s breakfast being cariied from the cook¬ 
house to the tent, and a kite swooped down and 
carried it off in its claws, or if a brain fever bird 
kept one awake all the night in a hot June, when not 
even a punka gave relief, with its terrible shrieking, 
then one wished there were fewer birds in the world. 
But certainly it ^as impossible to recommend to a 
young man, going out to India, a more delightful 
study than ornithology. Triumphs were to be ob¬ 
tained in that country, in discovering a bird that had 
not hitherto been known, or, in the jungle, in 
finding the great hornbill, when she was nesting. 
The female hornbill, as probably all present knew, 
nested inside a large hole in a lofty tree. When 
she was once inside, the male hornbill built up 
the hole, so that the poor wife could only put 
her nose out, and there .she had to stay till 
she had laid her eggs and hatched them, while the 
male hornbill came and fj^d her according to his 
discretion. But birds were an incessant source of 
interest. In the rains, the l)ttle black bustard could 
he seen; he would crow loudly with a sort of 
gallinaceous crow, and thei^ jump high into the air, 
four or five feet, to please hit ladies. It was a thrill¬ 
ing sight to behold an eagle charging down on a 
greaty fierce cobra. One’s lympathies were ^gener¬ 


ally with the eagle, and he had never known a 
case in which the eagle was not victorious and did 
not carry off the cobra in his claws. The author had 
alluded to certain phases of neo-Darwinism, in which 
he thought the disciples of the giant Darwin, and 
his almost equally giant colleague, Professor Wallace, 
had gone beyond their teachers. Ornithologists were 
divided into field naturalists and cabinet naturalists, 
and the former sometimes resented the dogmas of the 
latter. Field naturalists saw the birds, knew their 
habits, their migrations, and their customs, while the 
cabinet naturalists only knew about their skins. The 
great Darwin and the great Wallace were amongst the 
greatest of field naturalists as well as the greatest of 
cabinet naturalists ; and he was sure that both Darwin 
were he still living, and Professor Wallace, would 
welcome any naturalist who carefully observed facts, 
and would be glad that any naturalist should, even 
though his conclusions did not exactly square with 
those held by the other party, fearlessly bring them 
forward as the author had done. He supposed one 
ought to stand in a sheet of penitence in the present 
days, for venturing to say so, but his own views entirely 
agreed with the author’s. It had been his fortune 
to travel in forests in many parts of the world, and 
constantly when one saw the tail of the magnificent 
green trogon, or the humming-birds flashing in the 
sun, or the monal pheasant and many other wonders 
of natural histor}% one felt that although natural 
selection might account foi a great deal, still it 
was impossible to believe, as modern zoologists w’ere 
trying to prove, that no other causes were operative 
in the development of species than natural selection. 
He was sure the sympathies of the audience 
were with the author in his remarks with regard 
to the cruelty which attended the collection of the 
feathers of birds for the adornment of ladies’ hats; 
and in that connection thanks were due to Lord 
Curzon, who, in the midst of a ^ery great deal of 
other work, was able to pass an Act prohibiting the 
export of beautiful feathers from India. He was 
sorry to hear from the author that the Act was not 
worked with thorough efficiency. If that was so, 
it was to be hoped that the Customs authorities in 
‘ India would be more on the alert, and that it would 
be soon found not worth the while of anybody to 
'attempt to export feathers owing to the penalties 
that they would receive. About ten or fifteen years 
ago he remembered two Indians, in a part of India with 
which he was then connected, coming to collect the 
nuptial feathers of the egret during the breeding season, 
and also to collect the feathers of the blue king¬ 
fisher. The latter were mslnly intended for export to 
China, where they were madli use of by jewellers, and 
the egrets were, of course, intended for the adornment 
of ladies’ bonnets at horn#. Fortunately in that 
country the original native rulers had«been very fond 
of shooting and sport of all kinds, and by tiadition 
the paramount power was ike owner of all the ferae 
naturoir^xX was the only part of India in which he 
knew that to be the caM. It was a non-regulation 
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province, so his officials had no difficulty in per¬ 
suading those two gentlemen to go away and not 
interfere with the prerogatives of the Crown. He 
remembered very well that the two men petitioned, 
saying, “ May w’e not clear away the birds off only 
one more lake ? We have already been allowed 
without molestation to clear out the birds from a very 
largt* tract of country: one more lake will not 
matter;’^ but further depredations were put a stop 
to. In alluding to what the author had said 
about birds from the economical aspect, he could 
not quite agree with him in his respect for the 
sparrow. It seemed to him that the sparrow had 
grown in such enormous numbers all over the world 
that it had become a pest. In New Zealand and 
Tasmania, where it had been introduced from this 
country, he had seen it pursuing the gentle birds of 
the country, which would come and perch on one’s 
knee if one would only sit still enough, and destroying 
even the goldfinches and other birds introduced from 
this country; and in England it was destroying the 
bousc-martin. He believed it was the case that 
the scientific advisers of the Royal Agricultural 
Society had, after very careful enquiry, come to 
the conclusion that sparrows did more harm than 
good, and so he foi one said, “Away with the 
sparrow.” 

Sir George Birdwood, K.C.I.E., said that, 
moved by the support given by the Chairman to 
the protest made by Mr. Dewar against the use of 
feathers as a personal decoiation by women, he would 
reverse the intended order of his remarks on 
the brilliant paper they had just heard, and begin 
with a counter protestation against two altogether 
extraneous points of discontent raised at the end of 
the paper, and then offer his observations, wherein 
he entirely associated himself with the hearty en¬ 
comium of the Chairman, on the intrinsic matter 
of it. It was really unnecessary for him to say 
whether women were morally and msthetically right 
or wrong in using feathers as personal ornaments. 
That was a point for them to determine. God had 
made woman fairer than all else is fair, and 
more than all things else for the delight of man, 
and it was her elemental instinct, and her primal 
duty not less than her privilege, to enhance her 
innate attractiveness by every means within her reach; 
and if beyond the natural dower of her beauty she was 
pleased to raise about herself an enchanted mirage 
reflected from her artificial paraphernalia of gems, 
and flowers, and plumage, of every colour,—although 
the adorning of her with so much art “ Is but a bar* 
bVous skill,”—she might wear her feathers for him (Sir 
George); and the whole procession of suf&agettes, 
“Lysistrata,” and Stella and ViolentiUa,” and 
Potentilla with Tormentilla, might all have their 
“ Votes for Women: ” and maailestly it was for no 
man to resist her while he continues to slanghter birds 
and beasts, not onfy for food and clothing but for 


mere sport, and sport in its basest and most brutal¬ 
ising form, the inane craze to slaughter something. 
More serious was his (Sir George Birdwood^s) de¬ 
murrer to Mr. Dewar’s indictment of the people of 
India, even as modified by limiting it to the out- 
caste, as cruel to animals. This sweeping indict¬ 
ment could not be justified by a hundred instances 
such as Mr. Dewar had adduced : and considering 
that throughout Europe lobsters and crabs are 
thrown alive into bf)iling water, — and fishes 
are crimped alive to render their flesh a little 
more toothsome,—and geese are put to fiendish 
tortures to make theii livers more tasty to a pampered 
palate,—it is not in any way allowable for us to 
reflect on alien peoples for immemorial practices 
and customs we may regard as inhuman. Often 
what appear to us cruelties on their part, are due 
to a mistaken sentiment of mercy; and as for the 
Hindus, judged by their sacred scriptures, and their 
epic and lyric poetry, and their folklore, no other 
peoples the world over can possibly be credited 
with higher ideals of humanity toward the lower 
animals—beasts and birds, — even toward rep¬ 
tiles, fishes, and insects. If they do pursue 
practices that appear to us to be hurtful to 
these dumb creatures, and injurious to their own 
spiritual well-being and happiness, and we are 
strongly moved to reprove them, this should 
be done privately; while the far better way to 
attain the “pious object” we may have in 
\ 4 ew, is, on every opportunity, publicly to praise 
them for their numberless and inestimable good 
qualities of heart and soul, and thus help to keep 
them always in the mood to attain to the level of their 
exemplary ideals, and highest real selves. As to 
Mr. Dewar’s treatment of the subject of his paper,— 
that left nothing to be desired, if there was no pre¬ 
sumption in his so saying. He was no ornithologist, 
but it did so happen that when stationed in 1855-6, 
at Belgaum, Kaladghi, and Sholapore, he had sent a 
collection of 300 birds, skinned and stuffed, made in 
the jungles about the Ghatpurba. river, and of the 
native State of Sawantwari, and the Portuguese terri¬ 
tory about Goa, and throughout the Southern Mah- 
ratta Country: and he presented it to the Govern¬ 
ment Central Museum, of which Dr. George Buist 
was then Curator. When, however, the Mutiny broke 
out in 1857, and while he (Sir George Birdwood) was 
serving in the Persian Expedition of 1856-7, the 
Museum being wanted for the accommodation of the 
troops then expected ffom England, its contents were 
aU thrown into the streets by the Brigadier command¬ 
ing at Bombay, and nearly all the gay plumaged 
birds were scattered among tliose who were pleased 
to give them hospitable harbourage. But tlpit 
apology apart, he was quite entitled to say that he, 
with everyone else present, had listened to Mr. 
Dewar’s paper not only with instruction and interest, 
bat with downright delight* It seemed to him adxnir* 
•able alSoe in its scxentific and literary quality, whfle Jt€r. 
Dew^'entfansiasm throdg^wmt, made it perfect for 
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the inspiration of others who might be attracted by 
it to follow him in his studies, in the field, or at the desk, 
of the Birds of India.” If the paper was reproduced 
in a permanent form he would like it prefaced for the 
help of these younger students, otherwise unfamiliar 
with its subject, by a list of previous works on it; 
and he would venture to particularise: — Major 
Franklin’s “ Fist of the Birds of the Ganges and 
Vindhian Mountains,” in the Zoological Society’s 
Proceedings for 1831; Colonel Sykes’ Birds of 
Bombay,” in the same Society’s Proceedings for 
1832; Thomas Claverhill Jerdon’s famous “Birds 
of India,” published in 1832-34 ; Allan Octavian 
Hume’.s “ Game Birds of India,” the standard work 
in its special department on the subject; and Alfred 
Russell Wallace’s “ Birds of the Malay Archipelago,” 
incidentally alluded to by Mr. Dewar, and indeed 
one of the greatest works in the science of ornith¬ 
ology ever published. He would also emphasise 
Mr. Dewar’s reference to John Lockwood Kipling’s 
“Beasts and Man in India,” as not only an illus¬ 
tration of the fascinations of the literary treatment of 
natural history by a man of comprehensive genius 
an<l powerful individuality, hut an example, quite 
unusual in our day and generation, of pure Doric 
English, and of the convincing force of that all 
absolving, all commanding charm. 

Mr. Alexander Rogers requested the author to 
make a few remarks with regard 10 the migratory 
birds of India, especially those which gave sportsmen 
so much sport in Western India. 

The Chairman pointed out that the time at the 
disposal of the author was very strictly limited, and as 
he had referred a good deal to the economic and other 
aspects of birds, he had been obliged to leave out 
from his paper any reference to their sporting and 
migratory aspects, and also the bibliography. 

Dr. John Pollen, C.I.E., said he felt provoked to 
rise to reply to the accusation Sir George Birdwood 
had brought against the author. He had listened very 
attentively while the paper was being read, and he did 
Jiot see or even hear a stone thrown at the ladies in the 
course of it, but he did hear Mr. Dewar implore the 
assistance of the ladies in repressing a form of cruelty 
which he was sure everyone deprecated and deplored. 
Sir George Birdwood also cast a reflection upon the 
Chairman as one of the murderers of birds in India, 
and he (Dr. Pollen) must plead guilty to the charge, 
and felt obliged to range himself on the Chairman’s 
side in that particular. They thus stood in the dock 
together. The Chairman and hwself had shot 
many birds in India of all sorts, but he could not 
justify the killing of them except for the general 
reason that thtiy went out to enjoy themselves, and 
it had been popularly represented that an English* 
man was never happy unless he was killing some¬ 


thing. However that might be, he w as sure all 
present had thoroughly enjoyed the paper; he did 
not know when he had listened to any paper with 
deeper pleasure than the one which had just been 
read. It called back to his mind memories of India, 
and the delight he had experienced from the songs of 
its birds. Together with the Chairman he had 
suffeied from the attacks of the brain fever bird, 
but he had forgotten about all those troubles now, 
and all his memories connected with India were of 
a melodious description. He was glad that Sir 
George Birdwood thought it right and proper to 
vindicate the natives of India from the implied 
charge of cruelty brought against them. Their form 
of feeling w'as diflfeient from that of the people of this 
country. Nothing could possibly induce the natives 
of India to put a suffering animal out of its pain. 
Even if a poor bullock lay dying on the roadside, 
no Hindu would think of killing it. Indians had a 
higher idea about such matters than the people in 
this country ; and it was not from any desire to cause 
extra pain that they refrained from putting the animal 
out of pain, but from some loftier motive of which 
Englishmen could form little conception. It took a 
cultivated man like Sii George Birdw'ood to appre¬ 
ciate fully the meaning of the natives not putting to 
death animals that appeared to be suffering. He 
wished to reiterate his appreciation of the delightful 
paper which had been read, and he would cairy aw'ay 
from the meeting, in common with all present, 
most pleasant recollections which had been revived 
by it. 

Mr. Dewar, in reply, said that Sir George Bird- 
wood had quite rightly stated that he had paid no 
attention in the paper to the work of his predecessors 
in Indian zoology; but that was simply because he 
experienced the very greatest difficulty in knowing 
what to say in so short a time on so big a subject. 
It was almost in despair that he began the paper at 
all. The title of the paper was not his owm choice, 
but was furnished to him. He remarked at the time 
that he did not quite see how the subject of the 
birds of India came within the scope of the 
Society, as it was not a natural history Society, 
and he, therefore, felt obliged to say something 
about the economic aspect of birds, although he 
knew very little about it. He thought Sir George 
Birdwood might have mentioned Mr. E. H. Aitken 
amongst those who had done excellent work on the 
subject. His “Common Birds of Bombay ” ^was 
perhaps the finest work existing on popular ornitho¬ 
logy, and it was impossible to have a more perfect 
book, in every way. It only cost about two rupees, 
and all the common birds were admirably described 
in it. 

On the motion of the Chairman, a cordial vote of 
thanks was passed to Mr. Dewar for his excellent 
paper* 
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CANTOR LECTURES. 

TWENTY YEARS^ PROGRESS IN 
EXPLOSIVES.* 

By Oscar Guttmann, M.Inst.C.E., F.I.C., 
F.C.S. 

Lecture /.—Delivered Ncroemher 23, 1908. 

About twenty-five years ago this Society 
showed its interest in explosives by offering a 
prize for a process or device calculated to mini¬ 
mise danger during manufacture. Although I 
once gave a lecture on these dangers, I have 
not come to claim the prize ; thirty-two years 
of intimate work with explosives have taught 
me to be modest about inventions. I have, 
however, endeavoured from time to time to 
keep the world in touch with this industry, and 
am grateful to the Council of this Society, 
which has exercised such a far reaching influ¬ 
ence on British industry, for having invited 
me to review the progress of the last twenty 
years. 

J doubt whether there has been a more im¬ 
portant period in the history of explosives than 
the last twenty years, or one in which more im¬ 
provements of real value have been brought 
forward. A short historical retrospect will be 
very useful in order fully to appreciate this 
fact. From the time of the invention of gun¬ 
powder, or approximately in 1250 (Roger 
Bacon at any rate knew of it in 1264) until the 
beginning of the nineteenth century, no 
other explosive was introduced into practice, 
although picric acid and fulminate of mercury 
were known about the latter date. Experi¬ 
ments were carried out by Le Blond, in 1756, in 
the French Government Factory at Essonne, 
to produce gunpowder without sulphur, and 
moreover, a British patent was taken out 
for this process by Delaval in i766,t but that 
was all. In 1788 Berthollet and Lavoisier 
tried the effect of adding potassium chlorate, 
and in i86i Designolle made a powder from 
potassium picrate and saltpetre, but without 
much success. In 1846 Schoenbein came 
forward with his invention of gun-cotton, and 
in 1847 Sobrero with his nitro-glycerine, but 
the Austrian Government, which was the only 
one to try gun-cotton in guns, stopped the 
experiment abruptly in 1867, their magazines 
at Hirtenberg having been blown up; and, 
curiously enough, it is not until that date that 
Nobel begins tp work on dynamite. About the 
same time the British Government began to 
experiment with gun-cotton, kt the point where 
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the Austrians had left off, and introduced it as 
a blasting agent into the service, their example 
being then followed by other Governments. In 
1875 Sprengel made his well-known communi¬ 
cation to the Chemical Society *‘On a New Class 
of Explosives,” which has since been named 
after him, and in 1878 it was again Nobel who 
invented blasting gelatine. About 1864, Abel 
and Dr. Kellner, of Woolwich Arsenal, made 
a granular gunpowder from gun-cotton, and at 
the same time a sporting powder from nitrated 
wood, the Schultze powder, was introduced. 
In Austria it was manufactured under the 
name of nitroxylin.” Later on, *in 1882, 
Reid made grains of soluble gun-cotton, and 
hardened them by means of ether-alcohol, 
calling the product E.C. powder. In my third 
lecture I shall refer to the important smokeless 
powder of J^'nedrich Volkmann made in 1870. 

Such was the state of the art in 1886, when 
simultaneously Eugene Turpin, of Paris, sug¬ 
gested the use of compressed or molten picric 
acid as a charge for shells, and \ leille carried 
out his famous experiments resulting in the 
manufacture of the Poudre B (so named after 
General Boulanger). At the same time it was 
recognised that most explosions in coal mines 
were due. to the ignition of fire-damp by the 
firing of shots, and that it was possible to 
make so-called “ safety explosives,” which 
would considerably reduce this danger. 

Hereafter, investigations and inventions 
came in almost too rapid succession. I'n- 
freezable dynamites, dinitroglycerine i‘xplo- 
sives, picric acid compounds, and trinitro¬ 
toluene explosives, fulminates from aromatic 
nitro-compounds, phlegmatised fulminate, dt‘- 
tonating fuses, and many othc'r varieties were 
invented. Nitrocellulose, than ^\hlch there is 
hardly a more complex substance, was investi¬ 
gated by Cross and Bevan, Haussermann, 
Lunge, de Mosenthai, Vignon, Will, and 
others, the stability of nitro-compounds, the 
properties of nitroglycerine and many other 
substances were studied by an army of workers. 
In fact, quite as important results have been ob¬ 
tained since 1886 as in the wholt‘ of the pre¬ 
vious years. This is due in the first instance 
to the enormous amount of scientific research 
and experiment devoted by manufacturers to the 
study of such questions, partly because they 
were forced to do so by considerations of * 
national defence, the advent of the rock drill, 
and by competition, and partly because those 
who lacked the training for such research 
could be persuaded by the results achieved to 
appreci|te the work of others. Whilst until a 
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j^^eration ago the so-called powder maker 
Was a craftsman, who carefully guarded little 
tours-de-mai'n as valuable trade secrets, and 
even the inventors of high explosives had to 
advance in a most empirical way, it is recog¬ 
nised nowadays that only the best scientific 
knowledge can eifect improvements or keep 
in line with modern developments of the in¬ 
dustry. I have stated on another occasion,* 
1 k)w large an amount of engineering and 
manufacturing knowledge is required for high 
explosives factories, since these generally 
make their own prime materials, and work up 
their waste products, and are therefore 
chemical works to a much greater extent than 
explosives works, while, at the same time, the 
fact that they cover large areas of ground, 
necessitates the introduction of very special 
arrangements. 

In common with others I once thought, that 
the use of black powder was dying out, and 
perhaps this will actually be the case one 
day; but 1 confess that T did not reckon 
sufficiently with the conservative inclination of 
the miner who, in very many cases, clings 
most tenaciously to the old black powder. 
\Vhilst, for w'arlike purposes, the use of black 
powder, and even that of the later brown 
powder, has become a negligible quantity, 
blasting powder is still sold to such an extent 
that, in the mines and quarries of this country 
alone, nearly 7,000 tons of it, or more than 
half the total weight of all explosives, were 
used in i907.t This, of course, represents 
only part of the total quantity manufactured in 
this country, since 3,597 of gunpowder 
of all kinds of British and Irish production, 
were exported,! and a good deal was used for 
railways, roa^-making, &c. 

There has been practically no progress made 
in black powder within the last twenty years. 
Brown powder, which, as is known, con¬ 
tained slack burnt charcoal and a small per¬ 
centage of sulphur, greatly improved the 
shooting of large guns, but has gradually 
given way to smokeless powder even for the 
very largest guns. A little black powder is 
still used as a primer for large charges, but 
even for that purpose it will gradually 
be replaced by specially prepared smoke¬ 
less powder. There are still some old 
sportsmen, who will use nothing but the old 
fine black sporting powder, and this is 
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more especially the case in remote parts of 
Germany, Austria, and Italy, whilst in the 
United States of America professional sports¬ 
men, those who shoot wild fowl for the 
market, use black powder because of its cheap¬ 
ness. There is a certain amount of compe¬ 
tition going on in this quarter with smokeless 
powder, and manufacturers of black sporting 
powder are thereby obliged to make special 
efforts to produce material of the highest 
grade only. This has revived interest to some 
extent in the methods of manufacture of 
black powder. It is curious to find that the 
so-called improvements in this manufacture 
are really revivals of old methods. Thus, for 
instance, mixing powder in drums has in some 
instances replaced the use of incorporating 
mills, and the so-called Swiss or “ Nassbrand ” 
(wet residue) powder, which is a powder con¬ 
sisting of perfectly globular grains of uniform 
size, and of such composition as to give a 
residue absorbing moisture quickly has again 
found some favour. The machinery for round¬ 
ing this powder is still the same as that de¬ 
scribed 140 years ago.* 

Tht' enormous development of the German 
potash industry and the pet uliar requirements 
of potash and salt mining, have also revived 
some rough mixtures oi black powder-like ex¬ 
plosives, of which very large quantities are now 
sold in Germany. It will be rem(‘mbered that 
already in 1865 Neumayer tested a special 
powder at the Stassfurt salt mines.t Nowadays 
“ Sprerigsalpeter ” is made, consisting of 75 
per cent, of sodium nitrate, 15 per cent, of 
brown coal, and 10 ptT cent, of sulphur, or 
practically a black powder with sodium nitrate 
instead of potassium nitrate. Another explosive 
of this kind is ** Petroklastite containing 
coal pitch and bichromate. Yet another such 
explosive is ^‘Cahucite,” which is our old 
friend safety blasting powder,'" made at 
Dartford 25 years ago. It contains potassium 
nitrate, sulphur, lamp black, cellulose, and iron 
sulphate, and is made by boiling the mixture 
with water in steam-heated pans. All these 
powders burn slowly when ignited, and fissure 
the rock rather than shatter it. 

In America, also, large quantities of black 
powder made with sodium nitrate are used. 
Labour there is so expensive that work is done 


• “ Recueil de planches sur les •cienres, let arts lit>draua 
®t les arte m^canique* avec lour explication.*’ Paris, 1768, 
+ Dinfl^ler’s “ Polytechnisches Journal,*’ x866, p, 248 and 
foil. 

t F. Heiie, “ SprengrttofFe and Ziindung dbr SpreUff- 
schUtae,” Borltn, 1904, p. 46. 
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with this cheap explosive, which on this side of 
the Atlantic would be carried out with pick 
and shovel. 

Progress of a different kind has been effected 
by using ammonium nitrate as an ingredient 
in a powder mixture. This also was tried in 
France in the eighteenth century with but little 
result.* Amide powder,t however, made by 
the Koeln-Rottweil works, and consisting of 40 
parts of potassium nitrate, 38 parts of ammo¬ 
nium nitrate, and 22 parts of charcoal, might, 
but for the advent of smokeless powder, have 
become a serious rival to black powder. Mayer, 
of Felixdorf in Austria, also worked in this 
direction. The Austrian Government makes 
Wetter-Dynammon as an explosive for fiery 
mines*, which, according to ITzei.t consists of 
93*^3 per cent, of ammonium nitrate, 1*98 per 
cent, potassium nitrate, 37; per ctmt. of char¬ 
coal, and 0*42 per cent, of moisture, the 
charcoal grains being i to 6 in size. 

Further progress, although seemingly small, 
has been made in powder for safety fuses. As 
is known, safety fuses can be compared to a 
piece of cord having a fine train of gunpowder 
in the centre. Competition has in this case 
also given the consumer the opportunity of 
dfunanding a safer and more reliable article 
than before. It is most important that the fuse 
should burn at a definite rate per second, and 
that the powder should not explode in certain 
parts of the fuse or hang fire or cease to burn 
in othi:rs. Many accidtmts have occurred in 
mines through bad fuses delaying the shot or 
smouldering for hours. Formerly it was not 
uncommon to use the siftings from mining 
powder for safety fuses, but the present 
stringent requirements have compelled all 
manufacturers to make a special quality of 
fuse powder of constant composition, density, 
and uniformity of granulation, in spite of its 
almost dust-like character. 

I shall lay before you later on information 
concerning safety explosives for fiery mines, 
and, therefore, will only mention that in every 
European country the use of gunpowder is pro¬ 
hibited in such workings. Considerable .sur¬ 
prise was, therefore, felt when several black 
powder-like mixtures passed the official test for 
permitted explosives in this country. Later, 
when these tests were made more rigorous, 
these explosives disappeared, but one of them, 


• Dottle et Riftkult, “ Traits de I’art de fabriejuer la poudre 
^ Canon,** Parts, iSii. 

’»■ Gaens, British patent, No. 144x2, of XS85. 
i Mittoilungen des teghnologischen Geworbemuaeums,*' 
Wien 1900, p, t04 
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Bobbinite, passed even the more stringent tests 
^.nd is on the new list of permitted explosives. 
According to the official definition it consists 
of about 64 parts of potassium nitrate, two 
parts of sulphur, and 19 parts of charcoal, with 
the addition of 15 parts of a mixture of 
ammonium and copper sulphates, or alter¬ 
natively of eight parts of starch and three parts 
of paraffin wax with a corresponding increase 
m the other materials. We will examine later 
on the reasons why such a powder mixture 
does not ignite fire-damp, whilst ordinary 
powder does. 

Complaints having been made as to the 
alleged danger of Bobbinite in fiery mines, 
the Home Office appointed a di‘partmental 
committee in igo6 to investigate the matter, 
which came to the conclusion that the use of 
Bobbinite should not for the present be re¬ 
stricted.* The importance of this explosive 
may be gauged from the fact that over a 
million pounds of Bobbinite were used in 1907 
in this (‘ountry. A slow^ burning explosive, 
which does not rend tin* coal too much, has 
its advantages, and the facts that the miners 
are used to black powder, and that if the bore¬ 
hole be overcharged as usual, Bobbinite does 
not break up the coal badly, has also assisted 
in making it popular. 

Quite a scare was produced 111 1894 by tke 
discovery, made by Major Helhch, that so- 
called German saltpetre ” contained per¬ 
chlorate as well as chloratet, and that Dr. 
Panaotovic of the Royal Servian gunpowder 
factory of Stragare w’as able to prove by the 
re-examination of old samples, that most of 
the accidents m his factory coincided with a 
considerable percentage of perchlorate found 
in the powder which caused the explosion.t 
Many investigations followed, evidence of 
accidents seemed to accumulate, the German 
quarry owners desired to invoke legislation, 
manufacturers tried to find means to eliminate 
the perchlorate, and as usual a number of 
investigators tried to find the best method for 
proper analysis. We did not take such a 
serious view of it in this country', but when the 
alarming foreign statements could not be over¬ 
looked, Mr. Bertram Blount and myself con¬ 
sidered the case for certain regular large 
deliveries, and we came to the conclusion that 
O’I per cent, of perchlorate could be fairly* 
fixed as a maximum for the makers of salt- 

• **Report of the Departmental Committee on Bobbinite.** 
London, 1907. 

+ ** Chemiker Zeitung,** 1894, 4®5* 

t ** Chipaiker Zeitung,** 1894, p. X567. 
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petre, whilst such a small quantity would be 
so finely distributed in a well-made powder as 
to cause no danger, when the usual methods 
of charging a borehole are observed. All this, 
however, became superfluous iu the end, since 
Dr. Dupre in this country,* and Professors 
Lenze and Bergmann in Germany,! showed 
conclusively, that even with extraordinarily 
rou^h treatment, a powder ( ontaining perchlo¬ 
rate was no more dangerous than one without 
it. At the same time Dr. Dupre found, that 
by heating saltpetre to a temperature of 545^0., 
the whole of the perchlorate w^as converted 
into chlorate, and therefore could be got rid cf 
in extreme cases. 

Kelbetzl had show’n that perchlorate is not 
uniformly distributed in saltpetre, but tends to 
agglomerate, 'i'here can be no doubt that per¬ 
chlorate is more explosive than the powder 
itself, and it therefore occurred to me that this 
might be the reason why certain hmglish black 
sporting pow ders are preferred to foreign ones, 
w'hich ar(‘ supposed to be less regular in shoot¬ 
ing. These English powders are made with 
Indian saltpetre, which does not contain any 
perchlorate, whilst the foreign powders are 
made wdth potassium nitrate, which is manu¬ 
factured by conversion from the Stassfurt 
potasih salts, and always contains perchlorate. 
Undoubtedly, strong local action will cause a 
powder to behave somew^hat erratically. At 
the Congress for Applied Chemistry held in 
Berlin in 1903, Professor Bergmann took 
special trouble to i*efute my contention, but 
tw^o plain facts could not be controverted, 
namely, that even German sportsmen found 
certain English sporting pow ders to be superior, 
and that when using German saltpetre'' this 
could not be akered even by the most careful 
and strict observation of the usual manu¬ 
facturing routine. 

With regard to machinery used in the manu¬ 
facture of black powder and similar mixtures 
there has, of course, been very little improve¬ 
ment. Mixing, granulating, and glazing are 
still carried out in the same way, and for the 
purpose which they have to accomplish the 
machines do all that can be desired. A good 
deal of ebonite w as formerly used in connec¬ 
tion with machinery for black pow^der, such as 
for plates in cake presses, for lining the 

• Jpurnal of the Society of Chemical Industry,’* 1902, 

l>. 825- 

+ IJeber Perchlorat im Schwarzpixlver und xiber Gefabren 
i)ei dor Fabrikation and Verwendung perchloratbaltiger 
Scbwarzpulver.’* Paper read before the V. International 
Congress of Applied Chemistry in Berlin, 1903. 
t Cbemiker Zeitung,” 1897, p. ^87. ^ 


hoppers of cutting machines, <S:c. In cake 
presses there are alternate layers of powders 
containing sulphur, and of highly insulating 
ebonite, which remain together under pressure 
for some time. It is a rule in explosives works 
that at the approach of a thunderstorm the 
workers leave their houses, and it is frequently 
found convenient meanwhile to leave the 
charge under pressure. This w^ould prac¬ 
tically constitute an electric pile, and as a 
matter of fact several explosions have occurred 
when after the thunderstorm the wmkers 
opened the presses. In one instance, at 
least, the fact of a long spark having come out 
of the charge could be elicited from the 
attendant before his death. 

Following a suggestion made by the author 
tw^enty years ago, a number of factories have 
substituted plates of fibre for these ebonite 
plates w'ith great success. Fibre is a material 
made of paper pulp w’ith the addition of cer¬ 
tain mineral matter and binding material. It 
has the advantage^ of not becoming charged 
like ebonite, of not w^arping easily, and when 
warped of becoming flat again by immersion 
in tepid water, w^hich treatment at the same 
time softens the material should it have 
become hard. 

Black powder is still sifted in some factories 
in the old-fashioned frames hung on springs, 
but more frequently this is now^ performed in 
cylinders. In both cases a good deal of dust 
is produced, which affects the quality of the 
powder by closing its pores, w'hilst it also ha.s 
to be removed as so much waste. One of the 
improvements effected is the use of a plane 
sifter. It imparts a slight motion of high fre¬ 
quency and thus the grains are not subjected 
to violent friction or impact. 

Chlorate mixtures have at all times fas¬ 
cinated inventors on account of the large 
amount of oxygen stored up in potassium 
chlorate, which can be given off so readily. 
When Lavoisier and Berthollet tried to make 
a chlorate powder in a stamp mill in 1788 they 
made a great show of it, and even two ladies 
were present. Unfortunately after a certain 
amount of pounding the powder exploded, and 
killed an official and the daughter of the 
Government commissary, who assisted at the 
experiments. 

In this country we have for a long time 
refrained from licensing any explosives con¬ 
taining potassium chlorate, because such are 
so easily exploded by impact or friction. A 
favourite and highly practical test of the late 
Dr. Dupre, the Home Office adviser, was th?it 
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of giving the explosive a glancing blow with a 
broomstick on a wooden floor; chlorate ex¬ 
plosives hardly ever stood this test. There 
was also but little inducement to make these 
explosives on a commercial scale because 
potassium chlorate was dear and, therefore, 
powders made therefrom would hardly have 
been able to compete with other equally 
powerful explosives. With the advent of 
electrolytic methods for the manufacture of 
chlorine, potassium chlorate and the like, 
chlorate explosives were brought within easy 
reach of the trade, and, in fact, the present price 
of electrolytic potassium chlorate will, under 
certain conditions, permit the economical manu¬ 
facture of suitable explosives. Hence greater 
efforts were made to render chlorate explosives 
more stable, so as to pass the Home Office 
test, and ultimately success was attained by 
the addition of some oil. Its function is 
evidently to so surround the potassium chlorate 
that, when mixed with carbonaceous matter, 
this be('omes less sensitive. The addition of 
greasy matter to chlorate explosives is not at 
all a new idea. In 1867 already, F. Hahn 
added spermaceti to a gunpowder containing 
chlorate.* In 1880, Tschirnert employed tar, 
and in 1882, Professor HimlyJ patented the 
use of a solution of hydro-carbons, which idea 
was again applied by Lyte and l.ewall. 
Fraenkel, in 1888, used naphthalene and 
paraffin ;§ Brank, in 1891, took linseed oil, il 
and many other explosives containing hydro¬ 
carbons and tarry substances may be men¬ 
tioned which were the forerunners of the 
present-day chlorate explosives. However, a 
practical explosive w'as ultimately obtained in 
Cheddite, patented by Mr. Street,^ and so 
called, because it was first made in Chedd, in 
Switzerland. The more usual variety is known 
abroad under the name of Cheddite 60 bis, 
and its composition is 80 parts of potassium 
chlorate, 13 parts of mononitronaphthalene, 
2 parts of dinitrotoluene, and 5 parts of castor 
oil, whilst, in this country, the proportions of 
mononitronaphthalene and dinitrotoluene are 
reversed. 

It is interesting to observe how the same 
old mixtures are proposed over and over again 
with slight alterations only, in order to qualify 
for a patent. Potassium chlorate with some 

• British Patent, No. 960, of 1867. 

+ British Patent, No. 447, of x88o, 

t British Patent, No. 1^9, of xSSs. 

( British Patent, No. 13789, of x888. 

ii British intent, No. 501^7, 0/1891. 

^ British Patent, No. 9970, of 1897. 
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carbonaceous matter like charcoal, sugar, 
starch, glycerine, flour, or sometimes a vege¬ 
table or mineral oil and the like occurs again 
and again. One patent* is of special historical 
interest since it proposes the use of “ Maltha 
as an ingredient. The patentees came from 
California, an English-speaking country, and 
therefore it might be supposed that the name 
was not unfamiliar in England, but this 
appears not to have been the case. 1 recol¬ 
lected, however, a passage in Roger Bacon’s 

Opus majus ” as follows •—“ Nam Malta, 
quae est genus bituminis etest in magna copia 
in hoc mundo, proiecta super homiifhm arma- 
tum comburit eum.” (“ Thus Malta, which is 
a kind of bitumen, and exists in large quantities 
in this world, when thrown on an armed 
man, burns him to death.”) It seems therefore, 
that the Mayjlower took with her some old- 
world expressions and adopted them to the 
new world. 

The latest surprise is that in igo8 a chlorate 
explosive has been licensed as a safety explo¬ 
sive in this country under the name of “ Colliery 
Steelite it consists of 74 parts of potassium 
chlorate, 25 parts of oxidised resin and one 
part of castor oil. 

The electrolytic chlorine industry has also 
mad^ possible the manufacture of pure per¬ 
chlorates and more especially of ammonium 
perchlorate, which presents many advantages, 
although the objection has been raised that 
explosives containing this ingredient generate 
fumes of hydrochloric acid in the mine. So far 
only Yonckite, a Belgian explosive, containing 
in addition to perchlorate, potassium nitrate 
and mononitronaphthalene, and a safety ex¬ 
plosive made by the Carbonite Syndicate at 
Schlebusch under the name of “ Permonite” 
have come into use. 

Another class of explosives, which w^as from 
time to time used for ordinary blasting pur¬ 
poses, and of which very little has been heard 
in this country, are the Sprengel explosives. 
You have all heard of ” Rackarock,” which 
was employed in the blasting of the Hell Gate 
rocks, near New York. Until the last decade 
it was hardly used anywhere except in America, 
but on building the first Chinese railways the 
Americans were able to introduce it.t It seems 
so simple to take powdered potassium chlorate, 
fill it into cartridges or linen bags, and then pour 
nitrobenzene on it. Nevertheless this would 

• Qutnby, Sharp*, and Gregor, Briti*h Patent. No 4781, of 
190*. 

+ Kdroly Gubdnyi. The Rackarock Blasting I^owder. 
“ Magytr mdroOk cs dpitSsz egylet kO/lonye,*’ 1901, p. 165. 
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really be manufacturing an explosive either in 
the pit or near it, under conditions which 
could not be easily regulated, and therefore 
it could not be authorised in most countriefe. 
In China and Siberia no such objection was 
raised, hence it is not suprising that a numbet 
of explosives were patented by Russian in¬ 
ventors, all of which closely resemble Spren- 
geVs original explosives. One of these is now 
licensed in Italy. 

A novel ingredient was introduced by 
Winand,* who mixes tetranitromethane with 
petroleum or other carbonaceous matter. 
Tetranitromethane (nitrocarbon CNiOh) crys¬ 
tallizes below in white needles, and 

boils at 126‘^C. ; it is not acid, does not mix 
with water, and might therefore be useful as 
an ingredient in other explosives. 

Some of the Sprengel explosives are very 
powerful, and not without advantage, but it 
is always somewhat difficult to manipulate 
them with safety and cleanliness. 

A new departure was made in 1899, when 
Dr Richard Escales, of Munich, invented the 
first aluminium explosive. The use of man- 
^enese dioxide as an ingredient of black 
powder-like mixtures for the purpose of aug. 
menting the available oxygen has often been 
proposed, and, as can readily be underwood, 
without success. In 1888 already Chapman 
patented the use of magnesium in cap com- 
position,t in 1898 Weiffenbach, of Munich, 
proposed the admixture of aluminium to fire¬ 
works,J and in the beginning of 1899 Friese- 
Green and Knell vaporised magnesium in a 
gun by passing an electric current through the 
charge.§ These were the only early attempts 
to utilise light metals in explosives, until 
Escales showed that the addition of aluminium 
or magnesium very considerably increased the 
temperature of explosion and thereby the ex¬ 
plosive force. His explosive >vas patented* i 
under the name of Wenghoeffer,!! and is now 
I believe manufactured together with a similar 
explosive invented independently in 1900 by 
Ritter von Dahmen,f and since known under 
the name of “Ammonal.” 

Ever since, aluminium has been taken as an 
ingredient in almost any kind of explosive. 
Theoretically it would be of very great value, 
but in practice the high price of aluminium 
powder and the possibility of oxidation under . 

* J^ritish Patent, No. 26261, of 1907. 

t British Patent, No. 16997, of x888. 

* British Patent, No. 7579, of 1898. 

i British Patent, No. 1x345, 

II British Patent, No. 24377, of 1899. 

British Patent, No. 16277, of 2900# ^ 


suitable conditions have somewhat militated 
against it. It is, how’ever, used in Austria- 
Hungary for filling shells, for which purpose it 
seems well suited, not having given any trouble 
during ten years of storage, although I am 
told they sometimes fail to explode. It is also 
on the special list of the British Home Office 
as an explosive for fiery mines. 

Other metals might have a similar or even a 
better effect than aluminium. Thus in 1900 
already D6sir6 Korda, of Paris, and the author 
have considered the possibility of using ferro- 
silicon, which can now be made up to 100 per 
cent, purity, and would readily oxidise. Its 
very great hardness, the difficulty of making 
a fine powder, and the possible danger 
arising from the presence of a hard, gritty 
substance, however finely divided, did not en¬ 
courage further experiments. It has never¬ 
theless been the subject of patents by others in 
1904, 1905 and 1907, but so far, I believe, 
without success. In addition to the above- 
mentioned metals the use of iron, silicon, 
silicon carbide, zinc and its alloys, copper, and 
also the rare metals has been patented. 

In his patent of 1871 on the explosives bear¬ 
ing his name,* Professor Hermann Sprengel, 
F.R.S., said, seemingly without reference to 
the rest of the patent, “ I also employ picric 
acid,” but in his famous lecture delivered 
in 1873, before the Chemical Society, he said 
distinctly:—“Be it noticed here, that picric 
acid alone contains a sufficient amount of 
available oxygen to render it, without the help 
of foreign oxidisers, a powerful explosive, when 
fired by a detonator. Its explosion is almost 
unaccompanied by smoke.” As a matter of 
fact, Sprengel did fire some shots with picric 
acid, at Messrs. John Hall and Sons factory, 
in Faversham, in 1871, but was not encouraged 
by the Service to pursue his experiments. 

Nothing further was heard of picric acid 
until 1886, when, as mentioned before, Eugene 
Turpin, of Paris, showed how to compress or 
melt it for use in shells. The French Service 
used picric acid, mixed with collodion to give 
it greater density under the name of Melinite. 
Later on it was compressed, but ordinary 
detonators failed to explode it with safety, 
and the expedient devised by Alberts and 
the author, to use a primer of dry gun¬ 
cotton was too inconvenient. The picric acid 
had therefore to be melted, in which state it 
can be more readily exploded by detonators, 
and has a density of about 1*65. Picric acid 


* British Patent, No. 2642, of Z87X. 
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melts at I22*5‘^C., and must therefore be 
either heated in an oil bath or by high pres¬ 
sure steam, or in a special stove.*’ Melting 
it at such a high temperature is very incon¬ 
venient and is not without danger, hence use 
was made of the well - known phenomenon, 
that a mixture of two substances of high melt^ 
ing points has nearly always a lower meltipg 
point than that of either its constituents. 
Girard* has given a long list of the melting 
points of explosive mixtures of this kind, 
which, coming from such an eminent chemist, 
deserves to be kept on record. A-few charac¬ 
teristic mixtures are the following :— 


Mixture in equi-niolecuiar 

M.I*. 

M.P. of Mixture. 

protiortiun of 

Degs. C. 

Degs. C. 

Trinitroplienol . 

122 ) 


Nitronapthalene . 

Ol ) 

49 

Trinitrophenol . 

122^ 


Dinitrotoluene . 



Wnitrophenol .. .. 

122 ^ 


Tiinitrocresol . 

107 ♦ 

70 

2 Trinitrophenol .... 

122 1 


i Trinitrocresol. 

107 f 

78 

2 Trinitrocresol . 

107 . 


I Trinitrophenol . 

122 } 

. 80 


Almost every country has adopted picric 
acid as a disruptive agent under a different 
name, and differences in composition consist 
merely in the addition of an ingredient to 
reduce the melting point. Such additions are 
nitronaphthalene, camphor, dinitrotoluene, 
&c., and the names are Melinite, Lyddite, 
Pertite Shimose powder, Picrinit, Ecrasit, iS:c. 

Besides having a high melting point, picric 
acid is inconvenient in other ways. Left in 
contact with metals or oxides it forms very 
dange’-ous picrates, hence the necessity of 
' varnishing the interior of shells, giving special 
protection to the primers, and generally taking 
the utmost precautions to prevent access of 
foreign bodies whilst the acid is in the molten 
state. Picric acid has an intensely bitter taste 
(which is still more pronounced in the inky 
smoke of burning picric acid) and, therefore, 
its manipulation is not very pleasant, it also 
imparts a fairly fast yellow colouration to the 
skin, which in some parts has given the 
nickname of “canary birds” to the workers 
in picric acid. have found in one factory 
common salt was used for removing the yellow 
colouration from the skin, but why it should do 
so is not quite clear.) When used together 
with other materials it must be remembered 
that being an acid it is liable to displace other 
acids, for instance it sets free nitric acid from 

• British Patenl, No. 6045, of 1905. 
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nitrates and, therefore, while picric acid might 
be iisefuji for increasing the power of certain 
explosives, it would actually decompose them. 

In order to obviate these drawbacks Hauff 
had proposed the use of trinitroresorcine* and 
the Chemische Fabrik Griesheim that of trini¬ 
trobenzene, t and trinitrobenzoic acid.| These 
substances were not fayourably received, but 
trinitrotoluene has within the last few years 
come very much to the fore, and also possesses 
a great many good qualities. Its melting point 
varies between ^2^ and 82'*' C. It may be 
handled with almost perfect safety, if pure it 
does not give off noxious fumes on meeting, is 
quite stable, does not combine with metals and 
generally has no acid properties. Like picric 
acid it is only slightly soluble in cold water. It 
is slightly less powerful than picric acid, which 
is rather an advantage, since the latter fre¬ 
quently pulverises a shell, instead of bursting 
it into a number of fragments sufficiently large 
to have destructive effect. Trinitrotoluene is 
very easily detonated. I have been able to 
explode it in the form of powder with a No. 3 
detonator only (0*540 gram, of fulminate com¬ 
position). 

Trinitrotoluene has been introduced into the 
French Service under the name of Tolite. The 
Spanish Government call it Trilit. The Car- 
bonite Works of Schlebusch are introducing 
it into other services under the name of Trotyl, 
and Messrs. A. and W. Alhmdorff of Schoenc- 
beck, under the name of Trinol, whilst other 
factories retain the name of Trinitrotoluol. 

According to Beilstein, there are three 
isomers of trinitrotoluene, the modification 
1-2-4-6 [CfiH,. CHj (NO..)j] resulting in 
large quantities, and being the one used. 
Its melting point when very pure is 
81® to 82‘^ C., and this is demanded for mili¬ 
tary purposes, but for use as an ingredient in 
blasting explosives, for which it has found 
great favour, a lower melting point (*"7*^ to 70®) 
is sufficient. The solidifying point of very 
pure trinitrotoluene is 78J® C. The i-3-4-6 ( 3 ) 
and I -2-3-6 (7) modifications with melting 
points of 112° and 104® respectively, are not 
used, and special means have to be em¬ 
ployed to eliminate them. On the other 
hand, it is affirmed that an i-2-3-5 isomer (not 
mentioned in Beilstein) is intentionally left in 
the finished trinitrotoluene by one factory, and 
the advantage claimed that thereby the fused 
mass solidifies more gradually, giving a higher 

♦ British Patent, No. 9798, of 1894. 

German Patent, No. 79477, of 1893. 

German Patent, No. 79314* of 1893. 
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density on account of the reduced liability to 
form pores. This advantage can be secured 
also in other ways, and may be counteracted 
by a reduction of the melting and solidifying 
point. 

The manufacture of trinitrotoluene is carried 
out in stages, like that of most aromatic nitro¬ 
compounds. Great c.are has to be taken to 
purify the toluene, since that usually found in 
commerce contains benzene and other com¬ 
pounds. Nitration is effected in enamelled 
iron vessels, and purification of the higher 
nitrates, which cake together during nitra¬ 
tion, hLs to be performed with some care. 
Washing is usually completed in centrifugals. 
In order to obtain the best quality, melting 
between 8o‘‘’ and Sr' C, trinotrotoluene made 
from purified toluene, and having a melting 
point of 77 to 78^ C, is rocrystallised from 
alcohol in vacuo. The machinery for effecting 
this is not very (implicated* but always 
specially designed. In this country alcohol is 
somewhat dear and inconvenient to use in spite 
of facilities afforded for obtaining it duty free, 
and petroleum benzene is therefore employed 
for recrystallising the trinitrotoluene ; it is said, 
however, that a slightly darker colour is im¬ 
parted by this method to the product; to this 
objection is taken in some countries. 

From investigations made by Dr. Dupre and 
others, it is known that the manufacture of 
nitro-compounds from benzene is, to a certain 
extent, inconvenient and even detrimental to 
health unless the precautions laid down in the 
Home Office regulations arc taken. The 
manufacture of toluene nitro-compounds has 
to be effected under similar precautions, 
toluene and benzene being closely related as 
regards their properties. As is the case with 
all nitro-compounds, decomposition and even 
fires may occur during nitration if the reaction 
is allowed to proceed too vigorously. The 
dust from trinitrotoluene is not bitter, like that 
of pierk acid. 

The density of trinitrotoluene, w^hen loose, 
being 1*500, and when molten, i*6oo, means 
have been devised to increase it. Rudeloff* 
obtains a density of 1*85 to 1*90 by making 
a plastic substance from trinitrotoluene and 
potassium chlorate with a gelatine made from 
dinitrotoluene and soluble nitrocellulose. 
Bichel makes a plastic compound with collo¬ 
dion cotton, liquid dinitrotoluene, and larch tur¬ 
pentine, calling it Plastrotyl.t Messrs. Allen- 

• Zeitscfcrift fur das gesamte Sebiess-und SprengstofF- 
\vesen,” 1907, p. 1. 
i British Patent, No. 16882, of igo6. 


dorff mix the trinitrotoluene together with 
some lead nitrate or chlorate with a gelatine 
made from dinitrotoluene and nitrocellulose, 
and call it Triplastite. This is an im¬ 
provement on the way the French Cxovern- 
ment made Melinite with collodion, or Wolff 
and Co. filled cut gun-cotton slabs into 
shells with paraffin wax. Bichel also melts 
the trinitrotoluene, and after first exhausting 
all occluded air, compresses it by introducing 
compressed air above it. * Bichel has in this way 
obtained densities up to i *69. Rudeloff presses 
it in hydraulic presses, under a pressure of 200 to 
500 atmospheres, whereby it obtains a density 
of 1*7, andean be cut and worked like gun¬ 
cotton. For the purpose of facilitating deto¬ 
nation some loose trinitrotoluene is used as a 
primer. 'J'rinitrotoluene is also used in deto¬ 
nators, of which further mention will be made 
later on. 

Another new explosive foi filling shells is 
used in Spain under the name of Tetralit.f It 
is said to be made from tetranitromethylamine, 
and to be more sensitive than trinitrotoluene, 
but very little else is known. 

The use of picric acid for filling shells has 
necessitated the use of a special primer, 
because picric acid cannot be detonated with 
certainty by ordinary detonators. In this 
country, picric powder is used for such primers, 
and is made of ammonium picrate and potas¬ 
sium nitrate. This is nothing but Brugt're’s 
powder of the nineteenth century. | 

During the last three or four years, news¬ 
papers contained accounts of trials with a new 
explo.sive, at first called Vigorite, and now 
Bavarite, the invention of Professor Schulz 
and Mr. Gehre, which is said to cost only one- 
third as much as other explosives, and to be 
ever so much more powerful. On examining 
the patent,§ one finds that this is nitrated sol¬ 
vent naphtha, a somewhat indefinite mixture of 
various compounds, giving on nitration a mix¬ 
ture of nitro-mesitylene, nitro-cumol, and other 
substances. The inventors have, in a later 
patent,|| indicated means to purify the solvent 
naphtha, and the new nitro-compound made 
therefrom is evidently now on trial in Germany. 
It must be embarrassing to the inventors to 
see such improbable accounts of manufacturing 
costs and exaggerated effects produced by the 
explosive, published in newspapers. 

* British Patent, No. 19215, of 190&. 

+ /eitsebr. fur das gesamte Scbicss-und Sprengstoffwesen 
Z908, p. 308. 

t ** Comptes Hendus,” vol. 6 q, p. 716. 

{ British Patent, No. 5687, of 1905. 
j| British Patent, No. 195651 
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QUARRYING IN BELGIUM. 

Belgium is rich in various kinds of stone and marble. 
The quarrying industry employs over 37,000 men, and 
its annual output exceeds 2,500,000. The most im¬ 
portant quarries are in the provinces of Hainaut, 
Liege and Namur, these furnishing seven-eighths of 
the total stone quarried in Belgium. The products 
are freestone, limestone, and paving-stone. The 
American Consul at Liege says that the blue stone is 
the best known, and is serviceable for building and 
ornamental sculpture, being probably the most im¬ 
portant product of this class of quarries. The quarries 
of Soignies, Ecaussines, and Sprimont are the most 
noteworthy in this connection. These are provided 
with powerful modern machinery, and employ a large 
number of workmen. They have also attached to the 
quarries, apprentice workshops, where young work¬ 
men receive practical and theoretical training in stone¬ 
cutting and sculpture. The quarries of Belgium 
furnish a great variety of marbles, which stand rather 
high in the market. Of black marbles, there are 
three distinct groups, the first furnishing a marble 
much in demand, even outside Belgium, which is 
used in the manufacture of clockcases and mosaics. 
The “ Noir I'm de Gol/innes ” is valued on account of 
its purity, the high polish it is capable of receiving, 
and its adaptability to the caiver's chisel. The 
.second group produces a marble that is soft and 
easily carved, and the third is a deep black, close- 
grained stone, serviceable for flooring slabs, plinths, 
window facings, and fireplaces. There are many 
varieties of red marbles, which are used mainly in 
large w ork, such as altars, columns, fireplaces, and 
window' sills. Blue marble, so-called, is used gene¬ 
rally for decorative work and paving. The “florence 
bias’* is very much in demand. The marbles most 
used in Belgium are the Sainte Anne blue, the red 
mottled, the Belgian black, and the “ granit.” The 
blocks are often shipped in the rough, but it is more 
customary to finish them at the quarries, the workmen 
enjoying a reputation of being especially clever in this 
class of work. The production of porph5rry paving 
stone blocks, sandstone, and calcareous stone is second 
in importance in Belgium. The slate quarries of 
Amblere have been worked, from time immemorial, as 
material for razor hones. The stones are cut in 
parallelepipeds, the under side of which is composetl 
of slate, while the upper surface consists of the 
sharpening stone. The stone is exported chiefly to 
Germany, but some goes to the United States. 
Limestone is found generally distributed throughout 
the country. Limekilns are plentiful, and are confined 
to no particular locality, although those of the Pro¬ 
vinces of Hainaut, Namur and Lidge, arc those only 
worthy of being mentioned as industrial enterprises. 
Potter’s clay is found generally throughout the 
country. That found on the Rupel, and in the neigh¬ 
bourhood of Courtrai being used in the manufacture 
of tiles, drainage pipes, paving blocks and bricks.- 
Chalk is extracted in large quantities at St. Vaast, 
and at Trivieres. • 


HOME INDUSTRIES. 

London Passenger Traffic ,—A geneiation ago the 
London road passenger carriage was a highly profit¬ 
able industry, but now the profit has gone, and nearly 
all the purveyors of such traffic are working at a loss 
that, in most cases, may be described without ex¬ 
aggeration as ruinous. Underground railways, tubes, 
’buses give little or no return upon capital, and if 
taxi-cabs are doing better, it is largely because the 
supply is a long way behind the demand, but only for 
the moment. It may be safely assumed that, in the 
course of the next two or three years, an immense 
number of these cabs will be put upon the streets, 
and the consequent competition may be^expected to 
reduce very materially the earnings of those now' on 
the road. Moreover, although the existing com¬ 
panies claim to be making large profits, they have 
only been at work a few months, and iheie is reason 
to question whether the sum they have set aside for 
depreciation is anything like sufficient. The condition 
of the omnibus companies is almost desperate, and it 
is primarily due to the substitution of the petrol for 
the horse ’bus. Each horse ’bus was worked at a 
certain definite profit per ’bus mile, eacn petrol ’bus is 
worked at a definite loss. If the horse ’bus pays and 
the petrol ’bus does not, it may be asked why not cut 
the loss, sell the stock of motors for scrap iron, and 
1 evert to horse ’buses. That, however, is not a 
practicable course. The horse tram and the horse 
’bus are doomed. Electricity will supersede them as 
steam superseded the mail coach. There seems no 
immediate probability of any permanent working 
arrangement being come to betw'een the various 
bodies which now compete for the passenger traffic 
of the London streets, and it looks as if they wall be all 
brought to bankruptcy in their endeavour to run one 
another off the road. The remedy w'ould seem to lie 
in higher fares all round and an improved type of 
vehicle for the ’bus companies. The ideal type is the 
electric ’bus, and it may be confidently assumed that 
this will be forthcoming in lime. It has more than 
once been announced that inventors have solved 
the problem of the light, portable battery, and 
whenever this discovery is given to the world the 
profitable motor omnibus for London will have 
become possible. It must not be forgotten that the 
motor car in its fourth or fifth year w'as a very primi¬ 
tive machine as compared with the present vehicle, 
and the motor ’bus has hardly reached its fifth year. 

The Miners' Hours' Bill ,—This Bill has 

now become law', the Lords having passed it with 
only one important amendment. The Act has little 
resemblance to the Bill as originally introduced by 
the Home Secretary. It was then simply an Ivight 
Hours’ Bill. After further inquiry, Mr. Gladstone 
remodelled the miners’ proposals. It does not at 
once establish an eight hours day. The miner hjgis to 
be “wound” down and “up” the shi^ft. This 
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process takes an amount of time variously estimated 
at twenty minutes, half an hour, and forty-five 
minutes—say, half an hour. As the Bill originally 
left the Commons, for five years both windings were 
excluded from the legal eight hours, but at the end of 
that period one only of the windings, namely, the 
time occupied in getting up or down, was to be in¬ 
cluded in the statutory eight hours, but this was re¬ 
jected by the Lords. The Act gives thirty days for 
overtime, so as to enable the coal trade to handle the 
seasonal fluctuations in the demand for household 
coal, and it nowhere takes effect before July of next 
year, while in Durham and Northumberland a whole 
year is allowed to the masters to prepare for the new 
conditions. fLxpert opinion is sharply divided as to 
the probable effect of the Act. Time only can decide 
the point, a momentous one for British industry. 

IVages and Unemployment, —Meantime Sir Hugh 
Bell has recently given some striking figures as to the 
amount of money paid by owners of collieries, and 
other great enterprises, in wages, and the effect of 
idleness on the part of both employers and employed 
on the prosperity of the country. In his speech as 
chairman of the Horden Collieries, Limited, Sir Hugh 
Bell stated that he had found, by careful examination, 
that about 7 5 per cent, of the gross earnings of a great 
undertaking like the Horden collieries is paid to 
employes^ about 70 per cent, in actual wages and 
about 5 per cent, in salaries. Roughly, according to 
Sir Hugh Bell, the artisan earnings of the United 
Kingdom amount to 50,000,000 per annum as 
nearly as they can be estimated with the present im¬ 
perfect data. The workpeople of the Horden collieries 
idle about 10 per cent, of their time. If, Sir Hugh 
Bell contended, instead of idling they worked they 
would earn 10 per cent, more money, and if the same 
thing is true of all the artisans of the United 
Kingdom, 10 per cent, of 750,000,000 would be 
;^75,000,000 lost to the income of the United King¬ 
dom through increasing salaries. Sir Hugh Bell 
added that what is true of the employed is equally 
true of employers. They idle a good deal also, and 
in idling they waste a vast sum of money. Sir Hugh 
Bell’s contention is that the real 'cure for the un¬ 
employment which unfortunately is so general is 
harder work on the part of both employer and em¬ 
ployed, which would mean greater production of 
wealth for the country. It may, however, well be 
questioned whethei the practice of the men at the 
Horden collieries represents the average action of the 
workmen of the United Kingdom. Notoriously 
colliers take a lot of holidays. The nature of their 
work underground explains and goes far to justify it. 
And workmen in other industries are at play much 
oftener than in years gone bye, but few of them come 
up to the collieries in this respect. Nor will it be 
generally admitted that the longer time given by the 
^oijdng-classes to recreation nowadays is an unmixed 
evil. 


Investment and House •Purchase Companies ,— 
The circular just issued by the Board of Trade with 
reference to bond investment and house-purchase 
companies may serve a useful purpose. The Board 
has received many complaints from persons who have 
invested their savings in these coippanies, and there 
is abundant evidence of dissatisfaction. The usual 
course followed by a company of this kind is to offer 
bonds or certificates for subscription, and to contract 
to pay the subscriber a lump sum at the end of a 
period of 10, 20, or 30 years in return foi monthly 
subscriptions of a fixed amount payable by the sub¬ 
scriber. In some cases the subscriber has, in addi¬ 
tion, after the subscriptions have been paid for a com¬ 
paratively short period, the right to an advance from 
the company up to the nominal amount of the bond 
or certificate for the purpose of buying a house, sub¬ 
ject, however, to the condition that the advance shall 
in no case exceed the value of the house. The bonds 
or certificates always contain a penalty for failure to 
keep up the subscriptions, and in many cases this 
penalty is the absolute forfeiture of all moneys paid 
by the subscriber. The complaints fall, for the most 
part, under three heads—(i) The subscriber wishes to 
draw out what he has already ])aid in, but finds that 
the terms of his contract do not allow him to do so; 
(2) The subscriber cannot continue his payments and 
finds that the whole or part of what he has already 
paid IS liable to be forfeited to the company if future 
payments are not kept up ; (3) The subscriber enters 
into a contract to purchase a bouse, and thinks that 
he is, therefore, entitled to an advance from the com¬ 
pany up to the face value of his bond or certificate, 
but finds that the company’s surveyor places a lower 
value on the house than the price agreed to be paid, 
and he is, consequently, unable to complete his pur¬ 
chase. The advice of the Board of Trade is that 
intending subscribers should “ find out exactly the 
conditions as to the withdrawal of payments before 
the end of the period for which the payments are to 
be made, and as to the lisk of forfeiture.” It is 
excellent advice which has been given numerous times 
by public writers. If it were followed there would 
be few complaints, for all these bonds and similar 
companies state the conditions upon which they do 
business very plainly upon policies aud in other way.s. 
Unfortunately, the persons concerned will not study 
the printed matter sent to them. They prefer to 
accept the assurances of canvassers, who are often 
unscrupulous, and they pay the penalty usually 
exacted from those who risk their money without 
intelligent inquiry. 

The Cotton Industry, —So much is heard now-a- 
days about British failure in the industrial world that 
it is quite cheering to read statistics like the follow¬ 
ing, taken from the evidence of a witness before the 
Committee of Ways and Means at' Washington. 
** When we think of our progress in the abstract,” 
said this witness, referring to the American cotton 
industry, it looks good, but when we compare it to 
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that of England, we are going slow. England puts 
up about 8,000,000 new spindles. She goes into fine 
yams. She builds the Assouan Dam, and grows 
enough cotton there to supply all of these mills. 
Being on fine yams, it takes but a few bales of cotton 
compared with the coarser yams. . . .,. We spin 
about 2,000,000 bales of cotton in the south, and 
England mns almost as many spindles on the product 
of the soil that she has put into cultivation in Egypt 
—250,000 or 300,000 bales are enough, because the 
num])ers are so fine.” 


NOTES ON BOOKS. 

Chapters on Papermamng. (Volume V.) By 
Clayton Beadle. Eondon: Crosby, Lockwood and 
Son. 5s. net. 

The work described in this volume was undertaken 
for a series of articles which were published in the 
Papermaki'y\ and the actual tests from which the 
conclusions are diawn were made by papermakers 
and engineers for purposes of their own, but for the 
most part on lines suggested by the author. It deals 
wdth the theory and practice of beating, describing 
the early beating appliances, the Hollander, its con¬ 
struction and mode of action, trials with breakers, 
Reed beaters and Kingsland refiners, methods for 
determining the “ wetness ” of broken stuff, See. 
The book contains a number of instructive photo¬ 
micrographs and other illustrations. 

Fii'TY Years in Wall-street. By Henry Clews, 
IX.D. New York : Irving Publishing Company. 
Dr. Henry Clews has had half a century’s experi¬ 
ence of American finance, and in this portly volume 
of over a thousand pages he gives an account of some 
of the most important men and events that have 
come within his ken. No spot in the world is so full 
of financial sensation and romance as Wall-stieet; 
nowhere are such vast fortunes made and lost with 
such astonishing rapidity. Dr. Clews had been in 
close touch with the heroes of these romances, and 
there are few New York financiers about whom he 
has not something to tell. He gives an interesting 
account of Daniel Dowe and his great fight with 
\'anderbilt; of George Peabody and his philanthropic 
schemes; of Johns Hopkins and his peculiarities; 
of Jay Gould, the Jerome Brothers, Chauncey 
Depew, and others, living and dead, too numerous 
to mention. 

The cardinal object of the book, as stated by the 
author, is “ to give the general public a clearer in¬ 
sight into the reputed mystery and true inwardness 
of Wall-street affairs.” It will, of course, be princi¬ 
pally interesting to the bankers and brokers of Wall- 
street; but as the author has written *‘a plain, un¬ 
varnished tale, drawing his material from experience 
and the records of reliable narrators,” it wiU, no 
doubt, appeal ai^ to a wider field. 


WA.SHED BY Four Seas. By H. C. Woods, 
F.R.G.S. London : T. Fisher Unwin. 7s. 6d. 
net. 

In this volume Mr, H. C. Woods, formerly of the 
Grenadier Guards, relates in a simple and unpre¬ 
tentious style the impressions gathered during his 
travels in Smyrna, Constantinople, and the near 
East. He does not give a continuous narrative of 
his journeys, but conveys under certain selected 
headings the results of his observations during two 
extended tours afar from the beaten track. 

The book (in the words of .Sir Martin Conway, 
who contributes a short introduction) “ makes no 
pretensions to being a learned and exhaustive disser¬ 
tation on any international problem. It cl£ms merely 
to be the honest record of what fell under the eyes of 
an industrious and careful young traveller, who had a 
purpose in view in his wanderings, and was able to 
obtain information on certain important military and 
other questions not before acquired by any English 
expert.” 

To those who have not been over the ground 
described by the author, and who wish to obtain the 
kind of impression that would be 7>roduced on an 
intelligent traveller v’isiting it for the first time, the 
book will prove of great interest. The impressions 
of the people and their ways of life, of the dogs of 
Constantinople and their extraordinarily complicated 
regime^ the descriptions of the scenery from the 
Golden Horn to the Rhodope Balkans and Bulgaria 
are clear and vivid, and are well illustrated by over 
sixty photographs taken by the author. 

India and the Empire : a Consideration of the 
Tariff Problem. By M. de P. Webb, C.I.E., with 
an Introduction by Sir Edward P'G. Law, 
K.C.M.G., K.C.S.T. London: Longmans. 3s.6d. 
net. 

Mr. Webb’s book is mainly devoted to the con¬ 
sideration of the bearing of the Tarifi' Problem upon 
the trade and prosperity of India. His main object 
is described as two-fold, (i) briefly to present the 
case for Tariff Reform and Preferential Trade in a 
somewhat new garb, and (2) more particularly to- 
exhibit the true position and strength of India and 
the importance of her as.suming a leading part in the 
rising movement for Imperial Tariff revision.” This 
is a subject of too political a character for discussion 
in these pages, but a brief statement of the author’s 
treatment of the subject may be set down here. Mr. 
Webb is chairman of the Karachi Chamber of Com¬ 
merce and has on three occasions represented Karachi 
at Conferences of Chambers of Commerce in London, 
Montreal, and Calcutta. He draws attention to the 
action of the Indian Government in 1903, w'hen it 
was urged that ” whatever be the final decision of 
the Home Government in the matter, India might 
not be pledged in advance to accord equal treatment 
to imports from all countries alike, irrespective of the 
treatment meted out by such countries to India’s 
exports.” 
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The late Sir Edward Law, Finance Minister of the 
*Government of India, in his Introduction to this 
book commends Mr. Webb’s treatment of the 
economic problem, and describes his statement that, 
“where demand, labour, material, and capital are 
found in the jjveatest abundance, of the best qualities, 
and at the cheapest cost, the trade will develop at the 
greatest speed,” as novel and interesting. Sir 
Edward piaises Mr. Webb’s fairness in statement, 
and says that be “faces tne facts of the case very 
fairly, whether favourable to his general argument, or 
otherwise.” Two main points which the author 
attempts to prove, are—(i) that the principles of Free 
Trade so successful in England during the second half 
of the last ^hutury, are not of universal application, and 
that India, with her 200,000,000 primitive agricul¬ 
turists, would not benefit in the same way as a small 
population of highly skilled manufacturers dependent 
upon the outside world for raw material, and upon the 
sale of the finished products in the markets of the 
world. (2) Ibe need of some means of Retaliation. 
This second point is illustrated by the suggestion of 
an export duty on jute, Bengal’s chief product. Re¬ 
specting Retaliation, Sir Edward Law writes, “ In 
Russia, tariff regulations give a preference to Chinese 
over Indian tea. India is an important market for 
Russian petroleum. If Russia were threatened with 
an Indian customs tariff, discriminating against her 
petroleum, she would find it to her advantage to 
accord greater freedom of trade to Indian tea.” Mr. 
Webb gives a series of quotations at the heads 
of his general chapter, and before his first chapter, he 
quotes Cobden to the effect that it is “ the part of a 
wide community to alter the maxims by which its 
foreign relations have, in past times, been regulated 
in conformity with the changes that have taken place 
over the entire globe.” 


GENERAL NOTES. 

Punuc Works in the Philippine Islands. 
—The American occupation of the Philijipine Islands 
•has not been followed by that rapid development of 
the resources of the country which many expected, 
but in the way of public works some progress has 
been made. This remark applies particularly to 
Manila harbour. The breakwater on the eastern side 
of the harbour has been extended, the entrance to 
the Pasig river and the harbour well dredged, strong 
walls constructed on the banks of the river as far as 
the first bridge, and two large steel and concrete 
wharves, one 600 feet by 70 feet, and the other 
IS50 feet by 110 feet, with covering sheds, have been 
recently constructed. Referring to these works, 
ifr. Acting Consul-General Home says (No. 4171, 
Series) that the extension of the east break¬ 
water has added much to the safety of the harbour, 
bkt tfiere still remains a gap of 600 feet between 
the two breakwaters, which exposes a considerable 


section to the full force of the gales which prevail 
during the south-west monsoon. There is constant 
agitation in shipping circles for the closing of the 
gap, but as yet no definite action has been 
determined upon. A new water system for the 
city of Manila is under construction, and should 
be completed by July, 1909. It includes a gravity 
water supply, consisting of a masonry dam and inlet 
chamber, a steel pipe line about 10J miles long, a 
masonry conduit in a tunnel, and an open cut about 
4J miles long, a receiving and distributing reservoir, 
&c., the cost being over ;^2oo,ooo. Railways are 
being built, the lack of transportation facilities having 
been one of the greatest hindrances to expansion in 
the mining and agricultural industries, and the neces¬ 
sity for railway development has been emphasised by 
the loss of a large proportion of the draught animals 
of the islands. In 1906 the Manila Railroad Com¬ 
pany entered into an agreement with the Government 
to construct 428 miles of railroad tbioughout the 
Island of Luzon by the year 19 ^ 3 - At the date of 
the Consul-General’s report 106*8 of the 428 miles 
were opened to traffic, and the surveys for the whole 
length had been completed. At the same time the 
Philippine Railw^ay Company entered into an agree¬ 
ment to build 295 miles of railroads in the Islands of 
Panay, Negros, and Cebu by the year 1910. It is 
probable that an extension of time will be required 
for the completion of this work. 

MEETINGS OF THE SOCIETY. 


Juvenile Lecfures. 

Charles Waldstktn, Litt.D., Ph.l)., 
Slade Professor of Fine Art in the University 
of Cambridge, ” Digging for Ancient Art 
Treasures.” Two Lectures. 

Lecture I.— Januakv 6 .— The excitement of 
the treasure-hunter—Uncertainty and mystery— 
Excavating combines all the elements of sport 
and excitement with higher and nobler spiritual 
aims—How ancient sites came to be buried—What 
the excavator might find in London two thousand 
years hence—Methods of excavating—Examples of 
prehistoric and Egyptian digging—The only records 
of prehistoric man out of which our knowledge con¬ 
cerning him is derived—Excavations of ancient Troy, 
Mycenae, Tiryns—Dr. Evans’s work in Crete—Minos 
and the Cretan Labyrinth. 

Lecture II.— January 13.—Someof the lecturer’s 
excavations—The tomb of Aristotle and its contents 
—The Argive Heraeum—Plataea—The great excava¬ 
tions of the Germans at Olympia and Pergamon— 
The French at Delphi—Specimens of beautiful works 
of Greek Art which the spade has restored to us-^ 
The future pf excavation—Herculaneum. 

The lectures will be fully illustrated by lantern 
slides tak^n during the excavations, jfnd from the 
works of art recovered. 
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NOTICES* 


NEXT WEEK. 

Wednesday, Jvnl arv Oth, 5 p.m. (Juve¬ 
nile Lecture.) CiiAKiES Waid^iein, 
I.itt.I),, P^h.l)., Slad(‘ Professor of Fine Art 
in the University oi Cambridge, “ l^ig.ging fur 
Ancient Art Treasures.” (Lecture T.) 

[Most of the tickets have now been issued, 
but there still remain a few, whic'h will be 
supplied to members who apply for them at 
once.] 

Further particulars of tlu' Society’s meet¬ 
ings witl be found at the end of this number. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR lectures. 

TWENTY YEARS’ PROGRESS IN 
EXPI.OSIVES.* 

By Oscar GuttmAnx, M.Inst.C.E,, F.LC., 
F.C.S. 

Lecture II.—Delivered November 30, 1908. 

I mentioned in my previous lecture that 
Sobrero invented nitroglycerine in 184". It is 
known that, although he recognised the value 
of this invention for civil and military blasting 
purposes, practically no use was made of it 
until 1867, when Alfred Nobel invented dyna¬ 
mite, and was not deterred, by accidents and 
prejudice, from introducing it into the service 
of mankind. You know that before this time, 
Mowbray, in * Massachuset^ manufactured 
nitroglycerine, and carried it into the mines 
in the frozen state. 

♦ The right of reproduction ^is reserred. 


Nobel devised processes for the manufacture 
of nitroglycerine on a large scale, and the 
machinery for it was constructed to his ideas 
by his life-long adjutant, Mr. Alarik Lied- 
beck, of Stockliolm. Since there is a full 
description of all the apparatus m use in my 
book on The Manufacture of Explosives,” 
which appeared in 1895, I can confine myself 
to dealing with the progress made since that 
date. You will find described in that 
book tw'o kinds of apparatus for nitrating 
glycerine, those that liave a helical revolving 
stirrt'r for mixing purposes, and those that 
are agitated by compressed air. Occasion¬ 
ally both mechanical and compressed air 
stirring are used. One has learnt in time 
to control the operation of nitration more 
cfiicieiitly, and this inspired confidence to in¬ 
crease the size of the apparatus. I believe 
the largest apparatus made in lead nitrates 
bSo kilogrammes of glycerine at one operation, 
whilst, in America and South Africa, steel 
apparatus, with mechanical stirring gear, 
are mostly used, some nitrating 1,000 kilo¬ 
grammes at a time. In one United States 
works, they have gone so far as to have four 
such steel nitrators, each for a charge of 
1,000 pounds of glycerine, in one room, and 
driven from one main shaft, but present 
practice is to have two such nitrators in one 
building. In this country one w'ould not 
allow more than one nitrating apparatus to be 
used at a time. Of course, each nitrator is 
provided w'ith a series of lead or steel coils 
through w’hich cold w^ater circulates, and it 
has now^ become frequent to install a refrigera¬ 
ting plant, and to circulate water of only lo^C. 
and less through the coils. 

Twenty years ago the recovery of glycerine 
from soap lyes had just begun, most of the 
glycerine used being so-called ** refined,” 
which was a fairly pure material, coloured 
dark by cell substances that had been 



126 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


January r, 1909. 


slightly burnt in the stills. Now-a-days, 
practically all glycerine used is “ distillation,’^ 
recovered by neutralising the soap lyes and 
distilling oif the glycerine contained therein. 
It is almost chemically pure, and a substance 
of reliable uniformity. 

With regard to the composition of the 
nitrating mixture, it has been customary in 
well-conducted factories during the last 20 
years or so to nitrate no kilogrammes of 
glycerine in a mixture of 300 kilogrammes of 
nitric acid, of about 93 to 04 per cent, mono¬ 
hydrate, and 500 kilogrammes of sulphuric 
acid of 9<5' per cent, monohydrate (and not, as 
Sir Frederic Nathan and Mr. Rintoul stated, 
100 parts of glycerine and nitric acid of 91 per 
cent, only).* This corresponds to about 255 
parts of nitric acid monohydrate and 436*4 
parts of sulphuric acid monohydrate, or a total 
of 691*4 parts of acid monohydrate with 35*8 
parts of IIoO (4*9 per cent.) to each 100 parts 
of glycerine. 

Some sixteen years ago, Messrs. Chapman, 
Messel, and Co., and the Badische Anilin und 
Sodafabrik tried to introduce sulphuric acid 
anhydride f#r the manufacture of explosives. 
At that time the price of anhydride was still 
such as to preclude its use for strengthening 
up the waste sulphuric acid of about i*6oo 
sp. gr. obtained in denitrating waste acids, and 
it was also considered impractical to add it to 
the waste acid itself. About eight years ago, 
however, in France and elsewhere, mixtures of 
nitric and sulphuric acids of high strength, 
obtained by the addition of sulphuric anhy¬ 
dride, were used for nitrating glycerine, and 
as soon as the processes for manufacturing 
sulphuric anhydride were no longer kept secret, 
but became known through the patents which 
were at last applied for, a number of explo¬ 
sives factories erected such works. It is now 
customary to add sulphuric acid containing 20 
per cent, of anhydride (oleum) to the original 
mixture, but it is still found impracticable to add 
it to the waste acid. It will be seen from 
the paper of Sir Frederic Nathan and Mr. 
Rintoul, on Nitroglycerine and its Manufac¬ 
ture,” that the use of anhydride has reduced 
the quantity of sulphuric acid required. Five 
years ago already I found in the Pozsony 
factory of Nobels the use of mixed acid 
consisting of 37*2 per cent. HNO3, 60 per 
cent. H'iSOji, and 2*8 per cent. HgO, and 
made with anhydride. Although no artificial 

• ** Jo'**’*'*l of the Society of Chemical Industry,** ifith 
March, 190S. Compare also Guttmann, ** Manufacture of 
Explosives,’* Vol. II., p. 93. 


refrigeration was used, the yield of nitro¬ 
glycerine amounted to 220 for 100 glycerine 
and a ratio of 6*318 of acid to i of glycerine. 
Factories using Nathan, Thomson, and Rin- 
toul’s process now employ a mixture of 41 per 
cent. HNO.i, 57*5 per cent. H^SOi, and 1*5 
per cent. H2O, corresponding to 250 lbs. 
HNO,, 350 lbs. H2SO4, and 9 lbs. H.O for 
each 100 lbs. of glycerine, which gives a ratio 
of 6*09 of acid to one of gl3^ccrine, as against 
6*91 to I formerly required. It is thus seen 
that this process requires about the same 
quantity of nitric acid per 100 glycerine as the 
old process, but about 86 pounds, or roughly 
20 per cent, less sulphuric acid. It will, there¬ 
fore, simply depend upon the price of the 
sulphuric anhydride whether it is advantageous 
to use it. 

With the present prices of ;^3 per ton of 96 per 
cent, sulphuric acid, and ;^3 15s. per ton of sul¬ 
phuric monohydrate containing 20 per cent, of 
anhydride, the difference between the cost of 
materials with the former yield of 220 and the 
present one of 229 nitroglycerine is shewn in 
the following calculation :— 

Old Process. 

£ s. d. 

1*10 tons of glycerine at 50 .. 55 o o 
3*00 ,, 93*5 per cent, nitric 

acid at ^20 60 o o 

5-00 „ 96 per cent, sulphuric 

acid at ;£'3 15 o o 


Yield 2 42 tons of nitrogl) cerine 130 o o 


Cost per ton . S3 14 5 


New Process. 

jC S. d. 

I *00 ton of glycerine at 50 .... 50 o o 

f, 91 per cent, nitric 

acid los. 53 12 6 

3 ^ „ H2SO4 with 20 per 

cent. SO.) at 15s. 12 10 o 


Yield 2*29 tons of nitroglycerine 116 2 6 


Cost per ton . 50 14 3 


Difference per ton .... 3 o 2 

Or approximately 5*6 per cent. 

It would, therefore, seem that the price of 
anhydride ought to be lowered, which should 
not be difficult, considering that the makers 
actually dilute the anhydride iti order to make 
acid of 100 per cent, strength. 

In making this comparison it must be re¬ 
membered that, with the new process, the 
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same apparatus will hold i8 per cent, larger 
charges. 

After nitration the mixture is allowed to 
stand, when the nitroglycerine separates from 
the waste acid and floats on the top. This 
operation is usually performed by running the 
nitrating mixture into a separate vessel, having 
a conical or inclined bottom, the so-called 
separator, from which the nitroglycerine is 
taken off either by means of a skimmer or by 
earthenware cocks placed at about the level 
where nitroglycerine and waste acid meet. 
The separation of nitroglycerine from the 
waste acids is sometimes considerably delayed 
by the formation of a silicious colloid, which 
agglomerates with particles of cell sub¬ 
stance and other impurities, forming fern-like 
growths. The Dynamit Action Gcsellschaft in 
Hamburg* found a very efficient means of pro¬ 
moting separation in the addition of high 
boiling paraffin in quantities of 0*5 to 2 per 
cent, of the weight of glycerine, whilst Dr. L. 
F. Reese, of Wilmingtonf, adds as little 
sodium fluoride as 0-002 per cent, (i in 50,000) 
of the glycerine employed to the nitrating 
mixture with excellent results. Both methods 
are now used in very large factories. For 
more than 30 years some factories had be^ 
in the habit of employing one vessel only 
for both nitrating and separating, and with¬ 
drew the nitroglycerine from three earthen¬ 
ware cocks, placed at short intervals at the 
separating line. This enabled them to gain 
considerably in levels, and to carry out the 
manufacture, right up to the final washing, on 
practically the same level. 

The waste acid was always sent to after- 
separation houses, which were frequently called 
by the German name of “ Nachscheidung."' 
They were designed by Mr. C. Goepner, in 
1882. The acids were kept therein in large 
lead vats, having a dome-shaped cover 
carrying a glass tube, fitted with a cock or 
stopper at the side. Cooling w'orms kept the 
temperature down, and the nitroglycerine 
which separated out was displaced by adding 
some waste acid from a tank on a higher 
level until the nitroglycerine rose in the 
glass tube, and could be withdrawn through 
the cock or tubulure. Since the waste acid 
sometimes had to be kept in these after-sepa¬ 
ration houses for a week, in order to get rid of 
all the drops of nitroglycerine, which separated 
out, decomposition occasionally set in. A 
very small number of factories, therefore, 

• British Patent, No. 13567, of 1^04. 

+ British Patent, No. 20310, of 2905. 


adopted the plan of placing the waste acid 
in a lead tank, standing apart from other 
buildings, and tipping into it w'ater from a 
small tank, pivoted in a suitable manner. 
The heat, generated by the sudden addition 
of water, decomposed the waste acid, and 
the nitric acid was driven off. Whilst this was 
certainly an efficient, if somewhat risky, method 
of decomposing all the nitroglycerine con¬ 
tained in the waste acid, it was also wasteful 
in causing the loss of all the nitric acid. A 
better plan was thereupon introduced in 
France, and elsewhere, which consisted in 
gradually diluting the waste acid the addi¬ 
tion of from 2 to 3 per cent, of water, thereby 
stopping the further formation and separation 
of nitroglycerine. 

At the Government Factory at Waltham 
Abbey these methods have been improved 
upon. A so-called nitrator-separator is used, 
in which the nitroglycerine has time to 
separate from the acids, and waste acid is 
then added from below, thereby bringing the 
level of the nitroglycerine to a point where it 
wall run out through a gutter into the prelimi¬ 
nary washing tank. In this way the use of 
cocks is avoided. When all the nitroglycerine 
has been displaced, about 2 per cent, of water 
is introduced gradually to avoid undue heat¬ 
ing of the mixture, further formation and 
separation of nitroglycerine thus being pre¬ 
vented. Sir Frederic Nathan and Mr. W. 
Rintoul describe in their above-mentioned 
paper how they investigated the conditions 
under which nitroglycerine was absorbed by 
the waste acids. 

The result of this combination of a number 
of useful processes, namely, the employment 
of anhydrous sulphuric acid to produce a 
mixed acid containing little w^ater, the use of 
refrigerated water to cool the acids, the dis¬ 
placement of the nitroglycerine by means of 
waste acids, which obviated the remixing of acid 
and nitroglycerine on emptying the nitrator, 
and the addition of water to stop the sepa¬ 
ration of further quantities of nitroglycerine, 
was that they together contributed to yield 
much better results. As a matter of fact, in 
well-conducted works, the yield of nitroglyce¬ 
rine with the proportion of 6*91 to i mentioned 
above was between 217 and 220 ; at Waltham 
Abbey it was possible to obtain by the ** dis¬ 
placement process a yield of 229 parts nitro¬ 
glycerine for 100 parts, instead of the former 
220 parts. According to Mr. de Mosenthal 
the Nobel works obtained similar good results. 
This yield has to the author's knowledge been 
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only once exceeded in a Belgian factory, when 
a charge of nitroglycerine had to be drowned 
on a cold winter’s day. The contents of the 
tank froze and required two days to thaw ; a 
yield of 240 nitroglycerine was, however, the 
surprising result. It is a fact, also, that by 
this process the nitration, first separation and 
first washing, can all be done on the same level, 
whilst no after-separation hoiiS(‘ and apparatus 
are required. The drawback of the system is 
that the number of apparatus required is no 
smaller than before, because, whilst one nitra- 


whatever was necessary except for the vacuum 
pump. 

With regard to the selection of apparatus, 
round lead or steel tanks, as explained above, 
are generally used, but the author has also 
seen square-cornered ones which seem to 
present some advantage, their oblong form 
making it easier to arrange the coils in them, 
while both the entrance of glycerine and that of 
compressed air can be arranged for m several 
places; better mixture is secured thereby. 
The Americans are much in favour of 


Fig. I. 



Njtrator-Separator. (Nathan, Thomson, and Rintoul’s I^atent.) 


tor-separator is at work, no other apparatus 
may be used in the same building, and the 
separation takes a good deal more time 
than before on account of the several manipu¬ 
lations required. With the nitrator-separator 
apparatus formerly in use, where the nitro¬ 
glycerine is drawn off through cocks, about 30 
inches more head are required for the whole 
system. Certain other works w^re able to 
reduce further the difference of level by draw¬ 
ing up the prewashed nitroglycerine into a final 
washing tank by means of a previously 
evacuated vessel. The author has constructed 
one of these in such a way, that ro cock 


mechanical stirring, while in Europe air-stir- 
ring is preferred. Having worked with both, I 
cannot see much difference as regards results, 
but since I do not like to have any moving 
parts in connection with the manufacture of 
nitroglycerine, 1 think air-stirring is preferable 
on the whole. 

There has been no special improvement in 
the manufacture of dynamite since Nobel, in 
1875, invented blasting gelatine. This and 
the gelatine dynamites, made by mixing a thin 
blasting gelatine with an absorbing powder of 
potassium nitrate and wood meal, have in 
most countries driven Kieselguhr dynamite out 
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of the field. As a matter of fact, only a 
few tons of such dynamite are sold in either 
Germany and Austria, but a certain quantity 
is still produced in this country. 

In this connection it will be interesting to 
have a true picture of Kieselguhr as used for 
dynamite. Mr. Henry de Mosenthal, whose 
skill in preparing specimens for the microscope 
we have often had occasion to admire, has pre¬ 
pared for me various slides of kieselguhr, which 


^29 

regulations in this country, and more espe¬ 
cially in Australia and South Africa, it is 
necessary to use a special collodion cotton, 
which w^ill not only be completely soluble in 
nitroglycerine, but W'ill sufficiently retain it 
under any climatic conditions. The selection 
of such collodion cotton is not an easy matter, 
and it will generally be found that an inferior 
nitrocellulose will not produce a good gela¬ 
tine, however much of it is put in. Many 


Fig. 2. 



Calcined Kieselguhr. 


has undergone the usual calcining process in 
manufacture, and which I selected on account 
of its high absorbing capacity (80 to 82 per 
cent, of nitroglycerine). A good deal of care 
was required in photographing this specimen, 
as a number of characteristic diatoms had to 
be cut out and combined into a new photo¬ 
graph, but I think the result was w»ell worth 
the trouble. 

For blasting gelatine, as you know, a so- 
called collodion cottop or soluble nitrocellulose 
is employed. On account of the very stringent 


people think that if 7 per cent, of nitrocellulose 
are insufficient to make a stiff and suitable 
blasting gelatine, the addition of another i or 
2 per cent, will do it, and certainly at first 
the resulting gelatine is so stiff and hard as to 
require special effort in the cartridge machines. 
After a few months of storage, however, or 
after passing the equator across to Australia, 
nitroglycerine is found to exude. A good 
nitrocellulose will give a perfectly stiff blasting 
gelatine with between 6 and 7 per cent, of 
nitrocottdti, and if a 2^ per cent, solution is 
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made in a porcelain basin, the resulting gela¬ 
tine should be easily detachable after cooling, 
showing no signs of exudation. 

If no improvements have been made with 
regard to increasing the strength or altering 
the composition of dynamite to obtain better 
results, there has been within recent years a 
revival of old ideas, but with better success, for 
the purpose of obviating one of the chief ob¬ 
jections to dynamite, namely, that of freezing. 
It was in 1866, in Sweden, that A. E. Rud- 
berg patented the addition of nitrobenzene 
to nitroglycerine, for the purpose of making 
it unfreezablc.* This patent being in a 
language hardly understood elsewhere, and 
at that time no printed specification having 
been published in Sweden, the invention was so 
forgotten, that Nobel, a Swede himself, patented 
it again in i886.t I had myself worked 
on the same subject in conjunction with Nobel, 
but 1 found that most additions to nitro¬ 
glycerine reduced the explosive power con¬ 
siderably, when used in such quantities as to 
b"; efficient. The Societe dcs Poudres et 
Dynamites, of Arendonck, found later,t that 
the addition of dinitrotoluene dissolved in 
nitroglycerihe was very useful in lowering the 
freezing point. A new departure was really 
made, wheq Dr. Anton Mikolajezak, in IQ04, 
patented the addition of dinitroglycerine to 
trinitroglycerine explosives, and at the same 
time indicated a practical method of manu¬ 
facturing it.§ It is now made on a large scale 
in a factory at Castrop, in Germany. Liccke 
mentioned already, in 1865, that he obtained 
mono- and dinitroglycerine by nitrating pure 
glyceiine at o ^ in a mixture of i volume of 
nitric acid of i *4 specific gravity and 2 volumes 
of concentrated sulphuric acid.|| In the 
German patent, No. 58957, of 1890, Wohl 
described some properlies of mono- and 
dinitroglycerine, and mentioned their suit¬ 
ability for reducing the freezing point of 
nitroglycerine. In order to understand the 
question better it is necessary to point to a 
most interesting work by Sigurd Nauckhoff^T 
showing why nitroglycerine can sometimes be 
subjected to intense cooling without freezing 
(super cooling), and to a paper by Dr. H. 
KasP*" showing that there are two kinds of 

♦ SwoJish Patent, April 30th, 1866. 

+ British Patent, No. 5110, of 1886. 
t British Patont, No. 14827, of 1903. 

^ British Patont, No. 8041, of iqoj. 

|i Mittheilungen des Hannoveranischen Gewerbe Vcrcincs, 
1865, p. 2x4. 

Zcitschrift fur Angewandtc Chemio, 1905, p. ti. 

•• ZeitHchrift f. d. ges. Schiess u. SprengstoflPt esen, 1006, 
p. 225. 


nitroglycerine (one being an allotropic modifi¬ 
cation) with two different melting points, one 
nitroglycerine solidifying at about 13*2^, and 
the other at about 2*1', the melting points 
being and 2 ’^^ respect!v(‘ly. 

Professor Will, in an investigation on glyce¬ 
rine nitrates,* has given a historical 1 esunti^ 
of the invention of dinitroglycerinc, and made 
extensive experiments on the use of mono- and 
dinitroglyccrine. Without going closely into 
the matter, which is best studied in WilEs 
original paper, the conclusion at which he 
arrives may be mentioned, namely, that dinitro¬ 
glycerine IS not a sure guarantee against solidi¬ 
fication, and that under certain conditions, 
explosives prepared with it may become solid 
at a higher temperature than trinitroglycerine 
explosives. 

Since dinitroglycerine is somewhat hygro¬ 
scopic, and its manufacture more expensive 
than that of trinitroglycerine, a number of 
other inventors have tried to find suitable sub¬ 
stitutes for the prevention of solidification. In 
the first instance, the substitution of a hydroxyl 
group in the glycerine by hydrochloric acid 
was tried, monochlorhydrine being obtained. 
From this the Westfahsch-Anhaltische Spreng- 
stoff - Gesells( haft made dinitromonochlor- 
hydrine and mononitrodichlorbydrine.t On the 
other hand, glycerine is polymerised by heat¬ 
ing it with concentrated sulphuric acid, whereby 
di><lycerine is obtained. This can also be 
obtained by the prolonged hi'ating of glycerine 
without acid to betw'ecn 290^ and 295-. If some 
diglycerine is added to ordinary glycerine and 
the two nitrated together, a mixture of trinitro 
glycerine and dinitro- or tetranitrodiglycerine 
is obtained, which prevents freezing.} The 
Deutsche Spreni^stoff Gesellsch.ift has patented 
monochlordinitroglycerine,§ whilst Escales 
(Lehmann) prepares a complex product of 
various chlorhydrines and di>>lycerines, and 
nitrates the mixture.|| Another addition was 
proposed by Vender, w'ho prepared dinitro- 
acetine and dinitroformine.fl 

Of all these additions none has so far been 
definitely adopted for the manufacture of un- 
freezable dynamites, but I believe that lately 
dinitrodichlorbydriiie has been used with con¬ 
siderable success by the German works of the 
Nobel companies. 

• Berichte tier Deutschen Clienxischcn Gesellschatt, 1908, 
p. H07. 

t British Patent, No. 4057, of 1930, 
t British Patent, No. 6314, of iqo 5 . 

^ British Patent, No. 14958, of 1905. 

11 British Patent No. 21117, of 1907. 

British Patent, No 9791, of 1906, 



January i, iQOq. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


With regard to safety explosives containing 
nitroglycerine, I shall have more to say when 
speaking about safety explosives in general. 

We now come to gun-cotton. The history 
of the invention of gun-cotton has been told 
so often, and the steps that led up to its 
successful manufacture during the last forty 
years have been so often detailed, that I need 
not refer to them at any length. The really 
important step in the manufacture of gun¬ 
cotton was taken when the British Government 
adopted a process of pulping and purifying 
the gun-cotton, first patented by John Tonkin, 
jun., of Poole, near Copperhouse in Cornwall,* 
and again, in combination with the compres¬ 
sion of the pulped gun-cotton three years 
later, by Sir Frederick Abel.t The next step 
was made when the principle of the detona¬ 
tion of nitro-compounds by means of a small 
fulminate of mercury charge, inv'ented by 
Alfred Nobel, { was extended by Mr. Brown, 
Sir Frederick Abel’s assistant, to gun-cotton.§ 

The British Government gave the German 
Government an opportunity of inspecting the 
gun-cotton works at Waltham Abbey, and 
supplied them \vith plans for the erection of a 
similar factory, w^hich is still in existence in 
Kruppamuehle in I'pper Silesia. 

Baron von Lonck, the Austrian General 
w’ho worked most assiduously as the pioneer 
of Schbnbein’s invention, used gun-cotton in 
hanks; the British (lovernment introduced the 
use of cotton waste from spinning and other 
operations where threads are made. The 
reason for this change is not quite apparent, 
unless it was felt, that since the cotton had to 
be pulped in any case the cheaper waste might 
do just as w'ell as the long thrt*ads. This use 
of cotton w'aste has continued ever since. 
Originally it was boiled in a 2 per cent, 
sodium carbonate solution only, and then 
carefully washed ; later on caustic soda w’as 
used; and w'ith the advent of smokeless 
pow’ders very stringent regulations W'ere drawn 
up as to the amount of fat permissible in the 
cotton, and great importance attached to the 
cotton being wiiite and clean. As a result 
large cotton bleaching works have been estab¬ 
lished in which the cotton is boiled wnth caustic 
soda for the removal of fat, then bleached with 
bleaching powder, andafter washing neutralised 
with sulphuric or hydrochloric acid, the calcium 
sulphate or chloride formed being carefully 

• British Patent, No. 320, of i86a. 

t British Patent, No. not, of 1865. 

X British Patent, No. 1345, of 1867. 

\ British Patent, No. 31x5, of x868. 


•^31 

washed out again. Other works bleached with 
calcium sulphide or similar strong bleaching 
agents. The cotton so treated is dried, and 
either sold in this state or else passed through 
a willow or similar carding machine. In the 
latter case it has been freed from nails, wire, 
and other accidental admixtures, which are 
generally found in cotton bales. For insoluble 
gun-cotton, as used in torpedoes, shell charges, 
uncarded cotton waste is bought in this 
and several other countries, whilst for collodion 
cotton carded and very w'hite cotton is generally 
preferred. • 

It is very curious that in the purchase and 
use of nitric and sulphuric acid for the nitra¬ 
tion of gun-cotton, most stringent conditions 
are laid down with regard to freedom from 
mineral matter, chlorine, sulphates, arsenic, 
&c. Yet, as far as I could ascertain, no special 
precautions seem to be taken in the case of 
cotton to guard against impurities. The con¬ 
ditions of supply in this country s’mply demand 
a certain small maximum of fat, and reliance 
is placed upon practical tests. In other coun¬ 
tries they even go so far as to ask for the 
cotton to be w’hite and free from iron parts. As 
a matter of fact, uncarded cotton w^aste, as 
used for gun-cotton, generally contains a 
quantity of strings, wicks, coloured threads, 
india-rubber or elastic cords, and similar 
leavings, showing the origin of the waste ; and 
no amount of hand-picking can free the cotton 
absolutely from such impurities. I have 
further found in cotton supplied by manufac¬ 
turers of the best repute a large amount of 
chlorine, sulphate of lime, and sulphides, 
besides organic and mineral dust, which gave 
the cotton quite a grey appearance. 

Is it not also strange that it never occurred to 
anybody—at least as far as I know—to ascer¬ 
tain whether the impurities in the cotton 
brought about by forcible treatment w'ith 
bleaching agents and acids, arc responsible 
for a great deal of the instability of certain 
finished gun-cotton and smokeless powders ? 

I am convinced that this is the case. It is 
true that Cross, Bevan and Jenks,* as w'ell as 
Lunge and Bebie,t have compared the nitra¬ 
tion of raw cotton with that of bleached cotton, 
but only as far as yield, solubility, and com- 
bined sulphuric acid are concerned ; nobody, 
how'ever, seems to have given it a thought that 
such a complex compound as cellulose in the 
shape of cotton must vary to an enormous ex- 

• “Journal of tho Society of Chemical Industry,” 1900, 
t “ ZeitscHrift fur angewandte Chemie,” igox, p. 483. 
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tent, both in its physical and its chemical 
structure, and thereby also the nitrocellulose 
made from it, thus requiring^ far more control 
than the mere percentage of nitrogen and the 
solubility and viscosity may involve. 

Let us examine the possible changes. In 
the first instance we have the cotton itself, 
which may be in any stages cf ripeness. It is 
well known, that the riper the cotton the better 
the fibre and the more easily it takes dyes, so 
much so that there is what is known as dead 
cotton, which causes spots in dyed fabrics. It 
has frequejtatly been examined under the micro¬ 
scope, but quite recently Dr. R. Haller* has 
investigated this dead cotton by means of 
ammoniacal copper solution, caustic soda, &c. 
Such cotton is, according to T. H. Bowman,t 
always insufficient in strength and breaks up 
in the manufacturing process. Haller found 
that it dissolves with difficulty in ammoniacal 
copper solution, is only coloured slightly yellow 
by iodine-potassium-iodide solution, and shows 
no brilliancy in polarised light. Only fully 
matured cellulose gives normal reactions. 

The investigations of Leo Vignont on the 
formation of oxycelluloses and hydrocelluloses 
and the behaviour of their nitro-compounds, 
show plainly how cotton and cotton waste may, 
by the nature of the treatment they undergo, 
be partly transformed into oxycellulose, which 
gives an unstable nitro-compound, and into 
hydrocellulose, which has a different rate of 
nitration to ordinary cellulose. 

I have repeatedly stated on previous occa¬ 
sions that, in my opinion, the process of nitra¬ 
tion with a mixture of sulphuric and nitric acid 
results in the first instance in an attack on the 
cotton by the sulphuric acid similar to that in 
the manufacture of vegetable parchment, and 
that the sulphuric acid is gradually displaced 
by the nitric acid penetrating the fibre. It is 
obvious that, according to the quantity and 
the strength of the sulphuric acid present in 
the mixture, nitration will proceed more or less 
rapidly and thoroughly, and that consequently 
the nature and the character of the nitrocellu¬ 
lose may be thoroughly altered according to 
the proportion and strength of acids used. 
Lunge and his collaborators have shown this 
influence as far as it can be shown in nitrating 
small quantities of medicinal cotton, which is 
not suitable for nitration on a large scale. 

It seems a fact that the more oxycellulose 

• Chemiker Zeitunfir,” 1908, p. 8j8. 

+ *‘Thc Structure of the Cotton Fibre,” London, igo8, 
p. 1x4. 

t ** Comptes Rendus,” 6tb June, 189S ; loth an^ X7th Sep- 
ember, X900. 


is formed in the cotton before nitration the 
more unstable are the compounds formed in 
the nitrocellulose. Other impurities in the 
cotton are all the more likely to endanger the 
stability of nitrocellulose, as their nature is 
always unknown and varies from sweepings to 
india-rubber elastics; while almost all are sure 
to produce unstable compounds. 

How' far the nature and origin of the acids 
may have an influence upon the ultimate 
product has still to be investigated. It is by 
no means impossible that the system of re¬ 
vivifying waste acids by means of sulphuric 
anhydride, which is now much in vogue, may, 
from the nature of the process of the latter's 
manufacture, introduce certain risks, more 
especially as it always contains some sulphurous 
acid. It is also known from the investigations 
of Will that the waste acid from the manu¬ 
facture of gun-cotton generally contains nitro¬ 
compounds of various sugars, some of which 
are highly unstable; and it was found in 
Waltham Abbey that the use for the manu¬ 
facture of nitroglycerine of nitric acid, made 
with waste acids from gun-cotton manufacture, 
was impairing the stability of the nitroglycerine. 
It is therefore quite conceivable that the origin 
of the nitric acid may have an important bear¬ 
ing upon the stability of nitrocellulose, although 
it is said that nitric acid made with gun¬ 
cotton w'aste acid does not aft'ect the nitro¬ 
cellulose made therewith in an adverse 
manner. 

I do not think that differences in apparatus 
used for the manufacture of nitrocellulose have 
much to do with its stability. There certainly 
is a difference in the amount of ash accord¬ 
ing to whether an iron, lead, or earthenware 
apparatus has been used, and it is quite con¬ 
ceivable that the solubility and viscosity may 
be influenced by the method of dipping and 
nitrating. To what extent the presence of iron 
salts formed in iron apparatus affect the 
stability is still a problem worth investigation. 
I have strong reasons for not recommending 
iron vessels for stabilisation in the first 
instance. Considering all that I said above, 
I believe that if one must use nitrocellulose, 
and if, as seems to be the case, cotton is the 
best material for making it, one ought to use 
the natural cotton only, and not common yarn, 
and less still waste, which have both under¬ 
gone so much forcible, mechanical and 
chemical treatment as to alter completely the 
character of the cellulose, and introduce 
elements of uncertainty and danger. These 
should be avoided by the use of ripe, raw 
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cotton, which, of course, would have to 
undergo suitable treatment to eliminate fat, 
husks, and other impurities, but would not 
necessitate the whole bleaching operation 
w’ith its attending defects. 

The selection of the raw cotton is so far 
carried out purely on practical lines by nitra¬ 
ting various samples. Besides cotton, blotting 
paper made from cotton and paper shreds 
were recommended, also tissue paper, cellulose 
as used for paper making, rags and other raw 
materials. All the cotton substitutes were 
however discarded, and even the celluloid and 
artificial silk industries use cotton. Soda 
cellulose is taken for Schultze powder and 
some nitrocelluloses of minor importance. 

The cotton is generally hand-picked and 
opened in a willow, the better varieties of 
which are provided with a fan to draw olT the 
fine dust formed. It is then dried to about 
0'5 per cent, of moisture. Some factories use 
a drying machine. 

Formerly the mixture for gun-cotton con¬ 
sisted of I part of 1*500 nitric acid and 3 parts 
of I *840 sulphuric acid, and each charge was 
revivified by taking away one quarter of the 
w*aste acid, and adding a mixture rich in nitric 
acid, so as to obtain about the original compo¬ 
sition. The following table shows the result 
of revivifying the waste acid ten times in a 
series of operations made in 1886 by Dr. Abelli 
and the author :— 


mixture is about 9 per cent, and not, as might 
be supposed, in the stronger acid. This obser¬ 
vation led several factories to study the influ¬ 
ence of water on the amount of nitrogen in 
and the solubility of the nitrocellulose, and it 
was found that thereby it was possible to secure 
uniform and predetermined results. Lunge 
and his pupils have made this and various 
other influencing factors the object of ex¬ 
tensive investigations, and their results are a 
most valuable guide to manufacturers, although 
they cannot be translated directly into practice. 

The majority of factories prepare^ the nitra¬ 
ting mixture by giving special consideration 
to the percentage of w ater in the first instance, 
because, by varying this, nitrocelluloses of 
wddely different properties can be obtained. 
I have often said that, by varying the concen¬ 
tration of the acids, their temperature and the 
time of nitration, one has three factors, each 
of w'hich can to a certain extent influence 
every property of the nitrocellulose obtained. 
Lunge and his pupils have shown by their 
researches w’hat law obtains for every step in 
the alteration of each of these factors. To 
quote only a few* instances. By varying the 
percentage of water and the ratio betw'een 
nitric and sulphuric acid, Sir Henry Roscoe 
showed in the cordite case that he obtained a 
soluble and insoluble nitrocellulose, the one 
with 12*73 per cent., and the other with 12*83 
per cent., or practically identical percentages 


No. 

Composition of nitrating mixture. 
Proportion i 40. 

Tem¬ 
perature i 
of nitra- , 
lion. j 

Yield 

N. 

Soluble 

Composition of waste acid. 


H,SO.. 

nso. 

H«0. 

Vo’ 


^'9 

Hfl SO*. 

HNOa. 

H* 0 . 

I 

72 82 

24*37 

2-8. 

Deg. 

20 

146-25 

13*32 

3 bo 

75*15 

1()‘00 

5-85 

2 

71-82 

23*00 

5 *i 8 

10 

167-50 

13 34 ' 

2*10 

76-00 

18*40 

5*60 

3 

72*45 

22*52 

503 

14 

169*00 

13*39 

7 20 

73*40 

1910 

7*73 

4 

70*21 

23*05 

674 

10 ’ 

1 ^ 5*75 

13*49 

! 2*93 

71 40 

20*22 

8*38 

5 

6877 

* 5-97 

7*26 

12 ' 

175*00 

13*38 

! 2 88 

71*06 

20*51 

8-43 

6 

<> 9-47 

23-40 

7*32 

10 * 

166*25 

13 08 

1 2*26 

71 72 

19*43 

8*85 

7 

1 70*00 

2»-34 

7*66 

IQ 1 

165 00 

13*40 

1 400 

71*71 1 

18*82 

9*47 

8 

70*00 

*1-85 1 

8*85 

9 ! 

152*50 

13*30 

4*80 

70-70 

19*35 

9*95 

9 

69*18 

22-58 

8*24 

6 1 

167-50 

13*22 

1*(>0 

71*00 

1913 

9*87 

10 

69*40 

22*00 

8*60 

9 ' 

I 

152-50 

13*21 

3 * 4 ^> 

7000 

19*00 

11*00 


The original mixture consisted of i part of 
nitric acid to 3 parts of sulphuric acid, 
both of over 97 per cent, monohydrate. Three 
parts of waste acid were revivified with one 
part of fresh acids. 

It will be seen that the percentage of nitrogen 
contained in the nitrocellulose reaches a maxi¬ 
mum when the percentage of water in the acid 


of nitrogen. As shown in the previous table, 
an increase in the percentage of w^ater up to a 
certain point rather tends to give the nitro¬ 
cellulose a higher percentage of nitrogen, but 
without increasing the percentage of soluble 
nitrocellulose contained therein. If, however, 
the percentage of water exceeds 9 per cent., 
more ai|d more soluble nitrocellulose is formed 




' 34 , 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


J^anuary i, 1909. 


until the transition into a wholly soluble nitro¬ 
cellulose takes place fairly rapidly. It is the 
custom in the majority of factories to produce 
soluble nitrocellulose by taking equal parts of 
nitric acid of 75 per cent., monohydrate and 
sulphuric acid of 96 per cent, monohydrate 
and nitrating the cotton at a temperature of 
40° C. This nitrating acid therefore contains 
14-5 per cent, of water, yet by merely altering 
the proportions of acid it is quite possible to 
make very good soluble nitrocellulose in the 
cold, and some modc'rn factories make it in 
this way. rit seems to be very difficult, if not 
impossible, to obtain good and stable com¬ 
pletely insoluble nitrocellulose from wood 
pulp. 

It is now recognised on all sides that there 
are no definite stages of nitration in nitro¬ 
cellulose, but that th^ .phange in composi¬ 
tion goes on without a break, if the con¬ 
ditions are suitable. Thus, for instance, 
the treatment to which gun-cotton is sub¬ 
jected in the course of stabilisation has a 
great deal to do with its ultimate composition. 
Bruley* has already shown that prolonged boil¬ 
ing makes the gun-cottqn more soluble, and 
also reduces the percentage of nitrogen. Ex¬ 
cessive pulping also affects the solubility, 
whilst long treatment, with even such feeble 
alkalies as calcium carbonate, tends to hydro- 
lise the nitrocellulose, and in any case decom¬ 
poses oxycellulose. TJ|<#^manu£acturer of gun¬ 
cotton and nitrocellulose is, as a matter of 
fact, face to face with great difficulties. 
Almost everything he does tends to act 
detrimentally. From th<|f nitration, his nitro¬ 
cellulose contains a number of lower nitro¬ 
compounds, nitrated oxy- and hydrocellulose, 
nitrosaccharoses, &c., which he has to get 
rid of. The usual way to do this is to boil the 
nitrocotton for a long time, and when, by the 
application of the well-known potassium iodide 
test, the nitiocotton is shown to be reasonably 
free from such admixed impurities, it under¬ 
goes further treatment by means of pulping. 
This is the process as carried out at Waltham 
Abbey, whilst in other factories the cotton 
undergoes a further treatment after pulping. 
It is not quite clear why one should keep 
on boiling the long and closed up fibres of 
unpulped gun-cotton for say 50 hours, as is 
done in some factories. One would imagine that 
if, after a preliminary wotking or boiling, the 
gun-cotton were pulped and then boiled, this 
could be done much more quickly. As a matter 
of fact, I have found that by heating the gun- 
* ''Memorial des Poudres et Salpdtres,** 1895-41 p. xji. 


cotton whilst pulping, the increase in stability 
is very much accelerated, and several factories 
use the method with advantage. In France 
they boil for 100 hours, and I have quite lately 
seen nitrocellulose that was boiled for 200 
hours, without, however, being much the 
better for it. It must, however, be mentioned, 
that the Waltham Abbey gun-cotton as at 
present made, is a very stable and good gun¬ 
cotton as judged both by the iodide test and 
by the destructive test, of wffiich more will be 
said later on. This is due in the first instance 
to an investigation carried out by Dr. Robert¬ 
son. He showed that the former method of 
giving short boilings of two hours, and follow¬ 
ing them up with long boilings of eight and 
twelve hours, was erroneous, and that two 
long boilings of twelve hours each would 
liberate acid from the nitrocellulose, giving 
an acid water which hydrolyses all the impuri¬ 
ties without attacking the gun-cotton itself, 
and that subsequent short washings are useful 
in eliminating the products of hydrolysis. 
Having had frequent occasions to put Dr, 
Robertson’s principles to a j^ractical test, I 
consider it to be one of the most useful pieces 
of wwk accomplished since the invention of 
gun-cotton. 

I'he nitration qf the gun-cotton had origin¬ 
ally been performed in iron dipping pans, 
some fresh acid being added from time to 
time, and the dipped cotton, after squeezing 
out the bulk of the acid, left to complete the 
nitration in small earthenware pots. Later on, 
nitration in large pots or cast-iron pans holding 
up to eight or more kilogrammes of cotton w^as 
carried out with carefully prepared and analysed 
mixtures of acid, which w'cre revivified by 
properly analysing the waste acid and adding 
the necessary revivifying acid. Messrs. Selwig 
and Lange, of Braunschweig, have, as is 
known, invented the so-called nitrating 
centrifugal machine, wherein the cotton is 
dipped and allowed to stand for the requisite 
time, and the nitration being complete, the 
centrifugal is set in motion and the acid 
wrung out. In other words, the removal of 
the nitrocotton and the nitrating acids from 
the nitrators into the centrifugal machine is 
avoided. Latterly, Messrs. Selwig and Lange 
have introduced a system in which the centri¬ 
fugal machine is revolved at a slow speed 
during the nitration. The acid is thereby 
forced upwards tUfough the hollow boss of the 
basket and comes out again in a number of 
small streams at the top, thus continually 
circulating. I am perhaps a heretic, but I 
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have never been able to see the );creat advantag^e 
of these nitrating centrifugal machines. They 
cost a great deal of money; they are liable 
to get out of order; one can only nitrate about 
eight kilogrammes of cotton in each, and with a 
nitrating,period of say half an hour, one can 
at the best make ten charges a day in each ; 
further, if the nitrating time is an hour, the 
number of nitrations is about seven only. This 
means that for a fairly large production one 


as is done in nitrating centrifugals, and dis¬ 
charging these nitrating vessels into a wring¬ 
ing machine without its being necessary to 
expose the workmen to fumes or spilt acid. 
Such factories are working since very many 
years, and give every satisfaction. I n artificial 
silk factories where speed is of the greatest 
importance the acid is eliminated by putting 
the nitrated cotton into a lead basket and 
applying hydraulic pressure on a piston. At 


Fig. 3. 



Nitrating Centrifugals, 


requires a large number of centrifugals, and it 
is easy to calculate what this would mean in 
an artificial silk factory producing say three 
tons of nitrocellulose per day. The quantity 
of acid used for nitration must be greater 
because the space between the basket contain¬ 
ing the cotton and the jacket of the machine 
has to be filled up with acid,f and similarly 
there are a good many other disadvantages. 
There is no difficulty in arranging pots or 
basins in such a way that the fumes arising 
from them are led away by means of an 
earthenware fan into an absorbing tower, just 


the same time such factories do not trouble 
much about the analysis and the exact con¬ 
veyance of acids, but all the acid running out 
from the hydraulic press is conveyed in open 
cast-iron gutters into a large storage tank 
into w'hich revivifying acid runs in continuously 
at a definite rate, thus keeping up the average 
of the acid throughout the day. I know of a 
factory where for the last six years the acid 
has never been renewed, but onl> revivified in 
this way. 

Since there is an excess of waste acid pro¬ 
duced i|| revivification, this waste acid is 
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sometimes denitrated in the same way as the 
acid from nitroglycerine manufacture; but 
may more advantageously be used in manu¬ 
facturing fresh nitric acid, because in this 
case the nitric acid contained in the waste 
acid is recovered as pure monohydrate. 

Revivification is nowadays very frequently 
carried out with sulphuric acid containing 
20 per cent, of sulphuric anhydride (Oleum). 
This reduces the excess of waste acid very 
considerably, but, as I have said, it ought to 


Gun-cotton can become mouldy on the outs'^^^ 
through fungi, and, according to von Forster, 
have its structure destroyed and von Forster 
found this was promoted by paper in the cases, 
whilst Malenkowiczt showed this to be due to 
fungi produced by moisture acting on the wood 
of the boxes. It is very important to select 
proper packing material on account of the 
possibility of detrimentally influencing the 
stability. 

A new process for the nitration of cotton is 


Fig. 4. 



Nitration of Cotton. (Thomson’s Patent Displacement Process.) 


be ascertained whether the resulting nitro- 
cotton is not affected thereby. 

The immersion of the gun-cotton, removed 
from the centrifugals, is chiefly carried out by 
direct dipping into water, but one factory 
conveys it since a long time in a lead gutter 
along with a large quantity of water, whilst a 
similar drowning apparatus is largely intro¬ 
duced by Messrs. Selwig and Lange after 
having been tried in Waltham Abbey and 
given up on account of its alleged danger. 

When the gun-cotton is pulped and finished, 
it is frequently packed and pressed int« boxes. 


due to Messrs. James Milne Thomson and 
William Thomson, of Waltham Abbey,t and 
it has already been introduced in some 
factories. An earthenware funnel - shaped 
vessel can be connected at its stem by means 
of cocks either with a pipe supplying fresh 
acid or with a discharge pipe. An earthen¬ 
ware grating closes the opening of the stem, 


• “ Max V, FOrster, V’ersuche mit coznprimirter Schie*i- 
baumwolle.” Berlin, 1883, P* 
t ** Mittheilungen Uber Gegenstande des ArtiUeriewesens,**' 
*907f P- 599- 

t Britislv,Patent, No. 8278, of 1903. 
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the new acid is introduced, the cotton dipped 
in it the usual way, and then segments, made 
of perforated earthenware plates, are laid on 
top so as to immerse the cotton completely. 
A small vessel with four outlets is now laid on 
top, and a Segner wheel distributes water 
evenly into it, and this is so regulated as to 
flow out quite slowly and lay itself on the top 
of the acid without disturbing the latter. This 
layer of water retains all fumes that may arise 
from the acid, so that the air in the room is 
quite good. When nitration is finished, water 
is again allowed to run in, but at the same 
time connection is made with the outlet pipe, 
and the flow of the water being carefully regu¬ 
lated, it gradually displaces the acid. Finally 
the nitrocotton can be given a preliminary 
washing. 

The advertisements of the makers of the 
apparatus state that only 0*4 per cent, of acid 
are lost, and that the acid recovered iS as to 
70 per cent., with 97 per cent, of water ; and 
as to 30 per cent., with 20 per cent, of water. 
With the ordinary processes practically an 
equal amount of acid is retained by the gun¬ 
cotton ; therefore when using say 30 acid to 
I cotton, about 3*5 per cent, of waste acid are 
lost ; on the other hand there is no weak acid 
produced, but it all has 10 per cent, of water 
only. This process gives very good results, 
and is very convenient for making gun-cotton, 
as required by the British Ciovernment, which 
may contain a fairly large percentage of soluble 
nitrocellulose. As yet there are hardly suffi¬ 
cient data available to decide whether the 
displacement process will give equally good 
results for gun-cotton with a small percentage 
ot soluble, or, what is far more important for 
smokeless powder, whether it w’ill enable a 
soluble nitrocellulose with definite properties 
to be made, which, as is known, is always a 
somewhat difficult matter. 

The only improvement made in the working 
up of finished gun-cotton has been patented 
by Hollings,* and further improved by others. 
It is a special method of compression, whereby 
large charges, such as for shells, torpedoes, 
&c., can be made in one piece, instead of 
having to be composed from a number of 
segments, and then turned on a lathe. 

Of other modifications of cellulose very 
little use has so far been made. There is 
no need for me to dwell upon the defects 
of nitro-sugar and nitro-mannite, &:c.; but 
nitro-starch, which is so tempting, has 
often been tried, but it was impossible to 

* British Patents, No. 19806 of X898, and 13449. of 1899. 
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make it stable; besides, nitro-starch could 
not be nitrated so highly. It was, therefore,, 
somewhat of a surprise when Arthur Hough, 
of New York,* announced that he could nitrate 
starch so as to contain at least 16 per cent, of 
nitrogen. He did this by dissolving the starch 
in nitric acid at a temperature of 90® F., and 
precipitating the nitro-starch by passing 
gaseous sulphuric anhydride through the 
solution. In a later patent he altered his 
process by nitrating the starch with a mixture 
of three parts of nitric acid of 95 per cent, 
monohydrate, and two parts of 98 per cent, 
sulphuric acid, and adding so muc^ sulphuric 
anhydride to it as to have a concentration of 
100 per cent, with one to two per cent, of 
free SO, in the solution. Further, during 
nitration he injects more sulphuric acid 
having an excess of about 2 per cent, anhy¬ 
dride into the mixture, and in this way he 
obtains nitro-starch, which is almost wholly 
an octonitrate [C12 H12 (NOj}^ Oi.,] and con¬ 
tains about 16*5 per cent, of nitrogen. You 
will remember that Hoitsemat has already 
studied the possibility of producing higher 
cellulose nitrates than hexanitrocellulose, by 
keeping up the strength of the acid with 
phosphoric anhydride. Hough seems to have 
found the practical solution. This nitro-starch 
has been utilised in the manufacture of smoke¬ 
less powders, and I understand that it is used 
to a certain extent in the United States Army. 


DIFFICULTIES IN THE CONSTRUCTION 
OF AEROPLANES. 

By Herbert Chatlev, B.Sc. 

In the papers delivered by Major Baden 
Powell and Dr. Hele Shaw during the last 
two sessions, and by Mr. Eric Stuart Bruce in 
this session, the general problems and present 
position of aerial navigation Avere fairly ex¬ 
haustively treated; and, after such eminent 
authorities’ treatment of the subject, it would 
be quite superfluous again to specify the funda¬ 
mental principles. The author’s object is, 
therefore, to describe oome of the difficulties 
which occur in applying those principles to 
the construction of actual machines. It is 
needless to point out, however simple the root ^ 
principles underlying the design of any machine 
may be, when the machine is to be built, ex- 

* Britieh Patent, No. 12617, of 1904. 

+ Zeitschrift fur Angewandtc Chemie,’^ xSg8, p. 173. 
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tremely complex combinations of principles 
appear, so that the practical man is saddled 
with far more burdensome troubles than those 
which hamper the theorist. 

A .study of the various machines in existence 
has led the author to notice the following 
difficult problems :— 

(1) The determination of the relation between 
the area and weight. 

(2) The adoption of a prime mover and 
propeller suited to the required speed and 
manipulative efficiency. 

(3) The arrangement of the weight and 
supportin^surfaces to give permanent stability 
and dirigibility. 

(^) The selection of accessory appliances. 

There are certain other points to be con¬ 
sidered in a free development of the subject, 
but there will be enough to do in tackling 
these. 

Area anj> Weu;ht. 

If we presuppose that the machine is of the 
type having plane or nearly plane supporting 
surfaces and a positive angle, it may be said 
that the long series of experiments from Vince 
to Langley has conclusively shown that the 
lift depends on the area, the square of the 
relative velocity and (approximately) the sine 
of the angle. These three quantities may be 
varied so as to give a lift slightly exceeding 
the weight, but the range through which they 
may be varied is not unlimited. Thus there 
is a minimum value of the velocity (cor¬ 
responding to an angle of about 25^), and the 
angle may not be decreased much below 2^ 
nor increased above 30® without impairing 
the mechanical efficiency. Similarly the area 
cannot be greatly increased without increasing 
the weight. 

On the face of it, the determination of the 
area would seem to be somewhat difficult, 
since a weight driven by large power at a 
large angle needs (comparatively) small area, 
and the same weight driven by small power at 
a small angle needs (comparatively) large 
area, the starting velocity being the same in 
each case. 

A Dutch naturalist, Harting, discovered an 
approximate law for the relation between the 
area of a bird’s wing and its weight, which 
seems peculiarly applicable, and the author 
has reduced it to English units (slightly 
increasing the constant) s^s follows 

Area (square feet) =z 6 (weight in lbs.) 

This works out very nearly to all cases of 
natural flight, and leads in the case of 


machines, such as are now experimented with 
(weight, say, 1,000 lbs.) to a ratio of area to 
weight = 7>., each square foot lifts lbs. 

Some machines use larger areas, and, in con¬ 
sequence, need much more power ; but. on the 
other hand, the starting velocity may be much 
lower. 

This would indicate (as is indeed already 
well known) that the heavier the machine, the 
smaller may be the supporting surface. Thus, 
if the weight is 1,728 lbs., the area in square 
feet is half the weight in lbs., and if 2,397 
the area in square feet is one-third the weight 
in lbs. 

This question may well be concluded by a 
comparison of the areas of some machines with 
the above law:— 

Ratio of Ratio of 
Weight to Weight 
Name Weight. Area. by T aw. 

Maxim .. 7,000 ..2*3 .,3*18 

Santos Dumont, 14 Bis 460 .. 0-53 .. 1*286 

Farman. 1,200 ,, 1*79 .. 178 

The last is a remarkable coincidence. The 
two previous machines, if the law is true, have 
an excess of area which may perhaps account 
for the difficulties experienced in controlling 
them. 

It should be noticed that by adoption of this 
law, other factors being the same, the neces¬ 
sary soaring velocity varies as the sixth root of 
the weight. 

Motor and Propeller. 

At the present time considerable difficulty 
is experienced in choosing a motor for an 
aeroplane. Two very light types, the Leva- 
vasseur Antoinette ” and Messrs. Dufaux 
Freres petrol motors, have been evolved, but are 
subject at present to certain defects by reason 
of their exceedingly small weight. The ex¬ 
periments that have been made up to the 
present show that one effective horse-power 
will lift about 100 lbs. at a speed of 30 miles 
per hour. Since, however, the combined 
efficiencies of gearing and propeller rarely 
exceed 50 per cent., this only means 50 lbs. 
per B.H.P. Making a fourth allowance for 
travelling at a somewhat lower speed a lift of 
about 30 lbs. per B.H.P. can be relied on, so 
that a rough notion of the B.H.P. necessary 
can be obtained by the following rule:— 

Weight of machine without motor „ 

'--=: B.H.P. needed. 

»•' 

This allows 5 lbs. per horse-powder for the 
weight of the motor. The Dufaux motor, 
which holds the record for lightness, consists 
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{in the 120 horse-power set) of ten cylinders, 
directly paired and double acting, overhung 
shaft, water-cooled cylinders, and air-cooled 
piston. The Esnault-Pelterie motor should 
also be mentioned in this connection, since 
its weight is nearly as low as the other two 
types, and it seems very fairly efficient. 

Jn almost all the later machines the flywheel 
is dispensed with, uniformity of torque being 
maintained by balancing the pistons carefully. 
The kinetic energy stored in the propeller 
is also relied on to some extent. 

As to the propeller itself, there is consider¬ 
able diversity of opinion, but in nearly all cases 
it has been found preferable to use fan-bladed 
propellers with two, three, or four blades. The 
two-bladed type gives seemingly the best re¬ 
sults, owing to the arrangement giving a 
minimum disturbance ot the air. The author 
does not propose to give any formuhe in rela¬ 
tion to the propeller since the final rule of 
thumb methods used by the French school of 
aviators w'ere given by Captain Forbes at a 
meeting of the Junior Institution of Engineers 
in February, 1908. He w'ould, however, mention 
certain points worthy in his opinion of con¬ 
sideration. 

(1) By using superposed blades the thrust 
can be greatly increased. (Mr. Walker’s 
experiments have proved this up to the hilt.) 

(2) A further increase in the thrust is obtain¬ 
able if aerocurv’es of the form instituted by 
Mr. Phillips are employed. [The author is 
aware that some inventors are using curved 
blades, but there does not seem to be any 
uniformity in the attempts.] 

(3) A minimum of slip is desirable. (This 
was shown by Professor Langley’s dynamo¬ 
meter experiments, and also may be deduced 
from the results of the late Mr. Froude in 
regard to water.) 

Hence it is desirable to run the propeller at 
only a little above the normal speed of the 
aeroplane. There is here a diflfcrcnce from 
marine practice due to the difference between 
air and water friction. (See Mr. Froude’s 
“ Elementary Relations between Ship, Pitch, 
and Propulsive Efficiency.” Transactions, 
Institute Naval Architects ) As to the method 
of transmission of power from the motor to the 
propeller, this will largely depend on the speed 
at which the propeller is to run. The Dufnaux 
120 horse-power set is designed to run at 
1,500 r.p.m., but of course a small area and 
diameter propeller would cause the engine to 
race until the cross resistance produced a 
torque equal to that corresponding’ to the 


power and speed. If wo say that the maxi¬ 
mum speed desirable is 60 miles per hour (on 
a certain machine), and assume a propeller 
velocity of 65 miles per hour (say 100 feet per 
second), we fix the revolutions by the pitch, or 
vice versa. If the motor can efficiently run at 
the determined propeller speed, then (as is at 
present usually the case) the shafts >^ill be 
direct coupled. At present there is scarcely 
any machine wffiich has the propeller xvell 
under control, can be stopped and started, 
altered in speed, <S:c., without stopping the 
motor. This is due, of course, to the weight 
of clutches, change speed gears, Probably 
some of the enterprising firms who have shown 
an interest in this subject may produce suit¬ 
able gear for this purpose. 

Arrangement of Supporiinct Si rtaces. 

This problem is the most difficult of all, and 
is perhaps to us the most interesting, seeing 
that it is by no means completely solved. 

As Major Baden - Powell showed the 
Society in 1907, the laws relating to 
the stability of surfaces sustained by the 
displacement of air are comparatively com¬ 
plex. He quoted the now well known law' of 
Captain Joessel as to the displacement of 
the centre of pressure to a position anterior 
to the centre of surface on a plane with, a 
position angle. Rummer and Langley have 
shown that this displacement is less on planes 
narrow in the direction of motion, and more 
on planes long in the direction of motion, 
than Jo&ssel’s law indicates, unless the angle 
of inclination exceeds 30®. Above this angle 
the relation is reversed. An analogous change 
takes place in the pressures on the planes. 
This eccentricity of the centre of pressure 
renders an unbalanced simple surface un¬ 
stable, being subject to a torque =: weight X 
displacement of c.p. from the c.g. If a 
weight be attached at such a distance from 
the c.g. that this torque is balanced for that 
particular wind pressure and angle, the plane 
is stable, and if the weight can be rapidly 
adjusted, balance in many positions is 
possible. This is the principle of the kite tail, 
and is employed in Jose Weiss’ Albatross ” 
gliders, which consist of a torpedo or cigar¬ 
shaped body, containing a central shaft, along 
which slides a leaden weight, the supporting 
surfaces being “ pterygoid aerocurves,” i.e.H 
wing type curved surfaces. 

Mr. Esnault Pelterie’s latest machine 
(March, 1908) seems to consist of a some^ 
wha^ similar arrangement, but the planes are 
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dihedral (/>., inclined downwards towards the 
central body). 

Another method of balancing is to use two 
surfaces separated by a sufficient space to 
prevent mutual disturbance of the air currents. 
The pressure on the two surfaces causes a 
balance (in steady motion) about a point 
between the surfaces. This again leads to 
a type of machine. Langley’s aerodrome, 
Bleriot’s new machine, and Messrs. Mangin 
and Gastambide’s aeroplane, all show this 
feature. Laterally, they consist of dihedrally 
arranged planes, and longitudinally, a pair of 
similar se^. 

The superposed type, and cellular or box 
type, respectively due to Chanute and Har¬ 
grave, next call for attention. The superposed 
type gives additional lift, without increase of 
length, and is, in the case of the Phillip’s 
machine, carried almost to its limit. The 
cellular type owes its ellicioncy to the impress¬ 
ing of a definite course to the current, and so 
decreasing the variability of the pressure. 

Finally we come to a compound type, which 
has been the source of the French types, which 
lately have proved successful, viz., the 
Chanute glider. This consists of a longitudin¬ 
ally-paired, but unequal system of superposed 
and cellular sets. In front we have two super¬ 
posed planes attached by means of a central 
girder to a rear cellular set. This arrange¬ 
ment possesses remarkable stability. A method 
of constructing such a glider was described by 
Messrs. Voisin Freres in Knowledge last year. 
A collaboration between Mr. Octave Chanute 
and Captain Ferber, furthered by the indivi¬ 
dual enterprise of Messrs. Voisin Freres, 
caused several machines to be evolved from 
the Chanute glider. Among these the Bleriot- 
Voisin, Archdeacon-Voisin, Farman-Voisin, 
and Delagrange-Voisin machines are best 
known. The last two now hold the record for 
aviation.* 

On the basis of these preliminary types, the 
author has worked a scheme of classification, 
as follows ;— 

Longitudinal arrangement. 

I. Paired sets.— (a) Anterior and posterior 
equal— e.g., Archdeacon, Phillip’s 1., 
r.angley, Ludlow, Bleriot; (^) Anterior 
set larger than posterior set— e.g., Far- 
raan, Delagrange, Ferber, Santos 
Dumont XIX, Chanute; (c) Posterior 
set larger than anterior set— e.g., 
_ Santos Dumont XIV. 3 is, R oe. 

* This was written before the recent records made by the 
Bros. Wriirbt. 


2. Single set.— e.g., Weiss, Vuja, Esnault- 
Pelterie, Wright Bros. 

Vertical arrangeme 7 it. 

1. Superposed planes for both sets.— e.g.^ 

Phillips, Bleriot, I-udlow, Bellamy. 

2. Superposed anterior set, cellular rear 

set—Chanute, Farman, Dela- 
grange. 

3. Cellular anterior set, cellular rear set— 

no examples. 

4. Cellular, both sets—Archdeacon, Santos 

Dumont XIV. bis. 

5. Single planes for both sets—Langley,. 

Bleriot VIL 

6. Front set single, rear superposed—Roe. 
Lateral arrangement. 

1. Dihedral— e.g.^ Santos Dumont XIV. 

bis and XIX., Ludlow, Esnault Peltcrio, 
Langley, Vuja, Mangin and Gastam- 
bide. 

2. Monoplanar—Farman, Ludlow (com¬ 

bined with Dihedral “Tetrahedral”), 
Archdeacon, Bleriot, Roe. 

Form of planes. 

1. Ibiiplanar — e.g,y Maxim, Langley, 

Wright Bros., Archdeacon, &:c. 

2. Curved—f.^., Phillips, Farman, Vuja, 

Delagrange. 

By means of this scheme it is possible to 
draw up a specification of the supporting sur¬ 
faces for any machine. The majority of the 
machines referred to have made flights of a 
more or less satisfactory kind, and in the pre¬ 
sent state of knowledge it is difiicuit to say 
which of the types is the best. The Farman- 
Voisin machine certainly has given the best 
results to the present, and it is noteworthy that 
the new Delagrange-Voisin machine, built on 
exactly the same lines, is equally efficient. 

It will perhaps be useful to give the specifi¬ 
cation of this type (see Table, p. 141). 

Longitudinally paired, front set two super¬ 
posed planes, slightly curved. Posterior set 
cellular, and smaller than their front set. Both 
sets laterally monoplanes. Framing consists 
of two transverse lattice girders united by one 
axial girder. Propellers between the sets, and 
aeronaut’s car between the superposed planes. 
[Steering planes will be referred to later.] The 
centre of gravity will lie somewhere near the 
motor (at the back of the superposed planes), 
so that the pressure on the rear set X distance 
from the c.p. of that set to the common c.g. 
= pressure in front set X distance from c.p. 
to the common c.g., thus assuming initial 
balance. 



January i, 1909. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 141 

Against the assumption that this is the best i. Separate sets for vertical and lateral 
type the following facts must be set:— steering ,—In this case approximately hori- 

(1) Langley’s aerodromes gave very satis- zontal planes (or one plane) are placed in front 

factory results with a much simpler system of for vertical steering and a vertical plane or 

planes. planes for lateral steering at the rear. The 

(2) All the more recent machines (includ- axes of vibration lie in a median plane. Ex- 

ing Farman II., Santos-Dumont XIX., amples—Farman I., Wright Bros. 

Bleriot VII., Mangin and Gastambide, 2. Cruciform Vertical and horizontal 
Esnault-Pelterie) incline towards the Langley planes intersecting one another at right angles 


-dihedral type. are used in the following machines Langley, 

(3) There is apparently little reserve of Bellamy, and Ludlow, 
lateral stability. 3. Cellulose set ,—A single box set revolv- 

Table of Machines. 

Name. j I.on^itudinal. Lateral. Vertical. 


Maxim ...l Single Dihedral j Superposed 

Langley. 1 Equally paired Dihedral Monoplanar 

Santos Dumont XIV. I Unequally paired Dihedral Cellular 

Santos Dumont XIX. Single Dihedral Monoplanar 

Farman I . Unequally paired Uniplanar Superposed 

Farman II.| Multiple Dihedral Monoplanar 

Delagrange I .| Equally paired Uniplanar Superposed 

Delagrange II.i As Farman I. 

Bleriot-Voisin I.| Unequally paired Uniplanar Superposed 

Bleriot VII...| Equally paired Dihedral Monoplanar 

Esnault-Pelterie .1 Single Dihedral Monoplanar 

Archdeacon.' Equally paired Uniplanar Superposed and cellular 

Mangin and Gastambide Paired Dihedral Single 

Hoe . I Unequally paired Uniplanar Superposed 

Moore-Brabazon Paired Uniplanar Superposed 

Phillips I.i Paired Uniplanar Superposed 

Ludlow ..... Equally paired Uniplanar and dihedral Superposed 

Bellamy. 1 Equally paired Uniplanar Superposed 

Wright Bros.i Single Uniplanar Superposed 

Howard . j Single Dihedral JMonoplanar 

Kapferer .! Unequally paired Uniplanar Superposed 

Weiss.I Single Uniplanar | Monoplanar 

Types. j j 

Langley. Equally paired Dihedral I Monoplanar 

Chanute. j Unequally paired Uniplanar i Superposed and cellular 

Archdeacon. Equally paired Uniplanar | Cellular 

Penaud.' Single Dihedral i Monoplanar 


The final choice seems to rest between able about an axis placed in front. This was 
the Farman-Chanute glider and the Langley used in Santos Dumont XIV. his^ but does not 
-dihedral type. In favour of the former are seem to have been regarded by him or other 
the superposed surfaces the use of which de- aviators as satisfactory. Captain herber con- 

creases the length and spread of the machine, siders it should have been placed in the rear 

The latter has the advantage of equal balance of the machine. 

and less interference with the action of the 4. Single large plane, —Mr. A. V. Roe, in 
rear set. Certainly if the sets are unequal the 1907, showed some models in which steering 
front should be the larger, so that the centre (both vertical and horizontal) was performed 
of gravity of the machine should be nearer to by the rear or front set of a paired systenf 

it than to the rear. If the sets are equal then consisting of a single plane. This could be 

superposedorcellular types must to some extent rotated through a small angle about a hori- 

reduce the lift on the rear set. As to steering zontal axis through the centre of pressure for 

planes we have several varieties ;— vertical steering, and twisted (up one side and 
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down the other on a diagonal) for lateral steer- 
ng. His large machine at Brooklands (^908) 
is constructed with the front set arranged in 
this way. The motor is placed just in front of 
the rear set (two superposed planes), and the 
aeronaut’s car in under the front plane. 

5. Small planes at tips of dihedral planes 
are used in the last Bleriot machine on the 
front set only, revolvable about axes passing 
through the dihedral planes. 

Several types (chiefly those used for gliding 
experiments only) have simply front vertical 
steering sets, consisting of single planes 
Archdeacon) superposed planes (Bleriot-Voisin 
I.) and box sets. It is of course essential in 
all cases that the steering planes shall be 
symmetrically arranged about the longitudinal 
axes. 

The position of the propeller is another im¬ 
portant point in this connection, and we have 
the following varieties of treatment:— 

(i.) Propeller .single and at rear, —Santos- 
Dumont XIV. bis. Roe. 

(2.) Propeller, single and in front. —Bleriot 
VII., Esnault-Pelterie, Vuja, Santos-Dumont 
XIX., Phillip’s (1908). 

(3.) Propeller, single and between the sets, 
— Farman I., Bleriot-Voisin I. 

(4.) Two propellers between Langley. 

This question is not yet settled by any means. 
The propeller at the rear has a free discharge, 
but, on the other hand, its feed is disturbed. 
In front it has a clear feed, but is hampered 
in discharging, and also modifies the streams 
impinging on the supporting planes. Also, 
by increasing the relative speed of the air, it 
causes considerable friction on those planes. 
Paired screws, if separately driven, would, of 
course, be very useful in assisting lateral 
steering, but involve complex and weighty 
mechanism. Centrally placed screws are 
more likely to be fouled by broken tie wires, 
<&€., and, if the propeller breaks, the machine 
may have its mam girder destroyed. An 
important point in this connection is the 
position of the motor. II the propeller is in 
front while the motor is (on account, say, of 
the form of the supporting planes) at the rear, 
there is a maximum of shafting and bearings, 
with consequent increase of weight. 

Passing to the details of construction of the 
planes, in nearly all cases the great difficulty 
is permanence of form. Generally, cross bars 
(bent to the curve of the plane) are fitted to 
the booms of the main girder, and stiffened by 
struts mortised through the cross bars, trussed 
to the ends of the bars by steel wire,^ and- 


cross trussed to adjacent bars in the same 
way. The cross bars (which form, as it were, 
the ribs of the surfaces) should be as flat as 
possible, and the struts should be edge on to 
the direction of motion so as to present a 
minimum of resistance. In some cases they 
are nicely eased away so as to give roughly 
streamline forms. Joints arc preferably solid, 
i.e.. made with special socket pieces cast in an 
aluminium alloy. Messrs. Voisin Freres, for 
experimental gliders, recommend an* “ H ’’ 
form of sheet metal, which can be bent round 
a trihedral joint and clamped with one small 
bolt over the members to be joined. To this 
bolt the stay wires can be fastened. The 
shearing forces in the girders are resisted by 
verticals and the stay wires. The latter, to 
avoid the use of the heavy, diagonal struts, 
are strained across both diagonals. In some 
machines the joints are made sufficiently solid 
to avoid the use of bracing wires. If weight 
permits this w'ould be much preferable, as the 
wires are very troublesome When broken. The 
author understands that very little trouble is 
experienced with slackening of the wires if 
properly arranged in the first place, but some 
method of tightening would seem to be 
essential, particularly to accommodate the 
slight permanent set which will occur during 
the first flight of a new machine. It is note¬ 
worthy that the dihedral type lends itself to 
lateral stiffening far more than the mono- 
planar type. As a matter of fact, in the 
author’s opinion, the engineering skill shown 
in the structural arrangement of the Langley 
aerodrome cannot be over-estimated. 

Accessories. 

This term covers in the case of an aeroplane 
a rather wide field, and it will perhaps be as 
well to specify those accessories which merit 
special consideration. They may be split into 
two groups : those forming an essential part 
of the machine, and those which are useful 
but not in all cases indispensable. 

Among the former the author includes 

(1) Wheels and springs for starting and 
alighting. 

(2) Motor-controlling gear. 

(3) Steering gear other than the rudder 
planes themselves. 

(4) Aeronaut’s car. 

. The second group comprises the instruments 
required for navigation, lights, cS:c., scarcely 
any of which are yet necessary. 

The question of wheels and springs for earth 
contact is a very serious one. , All machines 
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which have any claim to success have at some 
time or another been damaged to a greater or 
less extent in rising or falling. Some engineers, 
including Mr. Rankine Kennedy, take such a 
pessimistic view of the question of falling as 
to pin their faith to the direct acting heli- 
coptere. The author, while much interested 
and within certain limits believing in the 
efficacy of that machine, cannot nevertheless 
endorse this opinion. The gliding experiments 
made by Lilienthal, Pilcher, Chanute, Ferber, 
Herring, Archdeacon, Voisin, and Bleriot 
generally lead to the conclusion that a large 
proportion of gliding descents (without pro¬ 
pellers in action) can be safely made. In the 
classical paper by Lord Rayleigh, delivered 
in 1900 to the Manchester Literary and Philo¬ 
sophical Society, this question is studied mathe¬ 
matically. The helicoptere undoubtedly is 
safer while the engines work. If they stop 
it seems very unlikely that the parachutic 
action of the screw surfaces will prevent 
disaster, whereas with an aeroplane a degree 
of safety is assured. Nevertheless there is 
bound to be a shock when reaching the ground, 
and this must be mitigated to some extent. 
The springs must have an available stiffness 
at least e'qual to twice the weight of the whole 
machine, and they should come into action 
however the machine may descend. Fhis latter 
condition it is, of course, very difficult to 
realise. 

A general arrangement is to combine the 
wheel and springs in a somewhat similar 
manner to the mounting of a locomotive. 
Horn plates, attached to the main girder, 
carry the bearings of the w’heels, helical 
springs being inserted between the upper 
bearing- block and frame, so that, on impact, 
the springs are compressed by the bearing 
block rising between the horn plates. Seeing 
that, on descent, the machine is usually run¬ 
ning forwards, the horn plates might perhaps be 
advantageously inclined downwards and for¬ 
wards, so that the resistance is, to some extent, 
in the direction of motion. 

Solid rubber tyres on wheels, about 12 inches 
in diameter, are sometimes employed. Captain 
Ferber and M. Vuja use a four-wheeled central 
carriage. The Bleriot VII. machine has three 
wheels, the odd one being at the rear. The 
Farman I. machine has two large wheels in 
front planes, and tw'o small ones under the 
rear set. M. Esnault Peitetie has three wheels 
under the body, and also two small wheels on 
the tips of the dihedral planes. Messrs. 
Moore-Brabazon and the Wright Brothers 


use runners, but this arrangement would seem 
to prevent re-starting after descent. 

Carriage types of spring have a larger area 
of action than helical springs, but on this very 
account are more likely to damage the frame 
if subjected to excessive forces. 

Motor ‘Conirol ling gear .—At present this 
only includes the following:—(1) Throttle valve 
lever, (2) exhaust valve lever, (3) air supply 
lever. 

The control-board will in most cases have to 
be some distance from the motor (this is not 
so in th(‘ Farman I. and Santos Dumont XIV. 
his machines) so that communication wires 
running over guide pulleys are generally re¬ 
quired. The actual hand levers may be quite 
small and work in quadrants with stop grooves 
and spring catches. If possible they should 
all be so close together that one hand only is 
required for operating them. 

Brakes, clutches, and change speed gears 
not yet being employed need not be referred to 
now, but in the larger machines which will be 
built some or all of these will undoubtedly be 
fitted. 

Steering Gear .—One of the most ingenious 
arrangements I have seen is that employed by 
Mr. Roe. A small steering wheel and shaft 
(as for a small motor-car) is arranged so that 
it can be rotated on its axis and also work on 
a transverse axis. Byj^raw n? the wheel and 
shaft backwards or forwards the horizontal 
plane is rotated for vertical steering, the 
motion being transmitted through steel wires. 
By rotating the steering wheel the same plane 
is twisted to steer laterally. A similar arrange¬ 
ment could doubtless be employed for con¬ 
trolling a vertical rudder plane. 

In all cases, whether levers or wheels are 
employed, the arrangement must be double 
acting, /.<?., have wires above and below the 
axis of rotation of the lever so that the wires 
are in tension on both the backward and 
forward movements. Otherwise stiff levers 
(necessarily of appreciable weight) must be 
used. In cases where a rod to transmit a 
thrust is indispensable, a fairly stout rod may 
be stiffened to resist crippling b}" fixing a cross 
of struts at its centre, with stay-wires from the 
vertices to the ends of the rod. 

Aeronaut's Car. — Although this may 
seem at first sight a minor matter, yet 
there are several very important considera-^ 
tions involved. A very slight movement on 
the part of the aeronaut causes a disturb¬ 
ing torque on the machine, so that it is 
essential that the car should be so placed that 
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the controlling levers are easily accessible 
without moving the body. On the other hand, 
as aeroplanes are aiTanged at present, it is 
desirable that when necessary the body should 
be free to move so as to apply a torque to 
assist in steering. (Thus Mr. Farman found 
it necessary to throw his weight in different 
directions to perform various turning move¬ 
ments.) Further, the car should be so arranged 
that it is easy to enter and also to leave in the 
event of accident. On the other hand, there must 
of course be no chance of being thrown out. 

Most machinists have the car in the framing 
of the longitudinal girder. Its exact position 
will of course depend on the centre of gravity 
of the machine 7 viihout the aeronaut, for so 
long as the machines are of such a size that 
the weight of an aeronaut has an appreciable 
ratio to the weight of the machine, his position 
will be of vital importance to the balance. 
Even a difference in his weight of a few 
pounds is now important, just as in balloons. 
It is, however, noteworthy that recently Mr. 
Farman and Mr. Delagrange have been able 
to ride together in Mr. Delagrange’s aero¬ 
plane. Seeing that the weight of the aeronaut 
is thus variable, it would be well if the car 
could be placed at the general c.g. Under 
these circumstances the increase in weight 
will involve a higher soaring velocity, but will 
increase the stability,^since the mass subject 
to disturbing torque is greater. 

Among the appliances which may be neces- 
sar}’' and form integral parts of the machine 
^re balancing devices other than steering 
planes. The more important of these are (i), 
moving poise w’eights, and (2) gyrostatic 
appliances. 

The author has already referred to the 
poise weights used in the Weiss gliders, and 
he is inclined to think they may be made of 
much assistance in vertical steering. Oper¬ 
ated by leading screws driven by a wheel and 
worm or by levers in the lazy tongs 
method, such weights could be rapidly moved 
to balance a disturbing torque or to provide a 
steering torque. The personal element would, 
however, still occur. 

Gyrostatic appliances consisting of vibrating 
pendula or rotating flywheels, are capable of 
converting a disturbing torque about the axis 
to one about an axis at right angles, or if the 
motion be accelerated (as in the Brennan 
memorial gyroscopes), a direct balancing 
torque may be obtained. Major Baden Powell 
(see letter to Nature^ January, 1907) has ex¬ 
pressed his opinion that such appliances are 


unnecessary. This opinion does not, however, 
seem to be universally held, and certainly any 
device which excludes the personal element 
would seem preferable for large machines. 

Passing to the accessories which at the 
present time are not absolutely necessary, 
navigating instruments may first be referred 
to, and would include compasses, barometers, 
thermometers, anemometers, and wdnd vanes. 
Compasses arc of course not necessary until 
much longer voyages are undertaken, but 
when used must be of the gimbal-hung type. 

Barometers, on account of the motion, 
would need to be of the aneroid type. The 
readings would, how’ever, be very difficult to 
correct for on account of the forced pressures 
and uncertain motion of the air. Anemo¬ 
meters would indicate the relative speed of 
the air, and wind vanes the relative direction. 
In conjunction with observations of the land, 
it would be possible to find the true direction 
of the wind at any time. 

The author will conclude by noticing 
that in no sense may we regard our 
present know'ledge of the subject as ex¬ 
haustive. As has been pointed out by 
Dr. Hele - Shaw, a long time must elapse 
before our knowledge of airships is at 
all comparable with that which we now 
possess as to ships. Before definite conclu¬ 
sions can be obtained as to the action of the 
air under all conceivable circumstances, g-reat 
advances must be made in meteorological 
research. More accurate information is 
needed upon the direction and velocity of the 
wind. It is known that the air currents, by 
reason of the friction against the ground, 
have often a considerable vertical component, 
and Lord Rayleigh has shown that w'e must 
attribute to this fact much of the efficiency 
of bird flight. As to the velocity of w'ind. 
Professor Langley’s work on the “ Internal 
Work of the Wind ” and Sir Benjamin Baker’s 
anemometer records at the Forth Bridge have 
considerably advanced our knowledge in this 
respect, but much has yet to be done by 
both scientists and aviators. It is quite con¬ 
ceivable that the pulsations in the air currents 
may be employed to increase considerably 
the mechanical efficiency of an aeroplane. 

However this may be, there can be no doubt 
that the subject is now being definitely evolved. 
The author can only regret that Englishmen 
have as yet done, so little. Frenchmen, 
Americans, and Germans have, it cannot be 
denied, done the best work hitherto. Let us do 
better. 
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THE MINERAL AND AGRICULTURAL 
DEVELOPMENT OF THE MALAY 
STATES. 

The Federated Malay States, comprising Perak, 
Selangor, Negri Sembilan, and Pahang, have an 
estimated area of 26,380 square miles and a popu¬ 
lation of about 900,000. Pahang is the largest of 
these States, covering neaily half the combined area, 
and Perak is the richest and most important. The 
land slopes to the coasts from a central mountain 
range, with heights of 3,000 to 7,000 feet, and is 
everywhere covered with a dense tropical forest of 
large trees, most of which are over one hundred 
feet high. From this watershed flow innumerable 
streams, some of which are navigable for small 
steamers fifty miles from the sea. Among the 
natural resources of the States are tin, gold, lead, 
iron, copper, zinc, &c. Tin is by far the most im¬ 
portant, furnishing about 60 per cent, of the world’s 
production. The Ameriran Consul at Singapore says 
that only alluvial surface deposits have so far been 
woiked, and these only in a primitive Chinese fashion. 
The last year for which statistics aie available show’cd 
a falling off in the quantity of tin produced, due to 
the fact that the different mines were not equipped 
with the necessary machinery to mine the lower 
grades of ore successfully. This condition has been 
in a large measure remedied by enterprising mine 
owners, and, as a lesult, theie will probaby be 
additional development of new deposits, and a 
greatly increased production. A small quantity of 
gold is mined. There are other metals as }et un¬ 
touched which are doubtless of gicat value. Forest 
pioducts compiise gutta-percha, lubber, rattans of 
many varieties, vegetable oils, resins, gambier, 
tapioca, sago, rice, and spices, principally pepper. 
Among the fruits aie the mangosteen, banana, apple, 
lime, durian, cocoanut, pine apple, guava, orange, 
mango, and many others. The equable climate 
is especially favourable for agriculture, in that it 
causes a constant growth. As a result, all ciops, 
annual or perennial, show’ greater progress than the 
same plants during the same time in countries like 
Ceylon and South India, where prolonged periods of 
exceedingly small, or absolute lack of rainfall, check 
the growth. Rubber is the chief agricultural product. 
At the beginning of 1907 there were 242 estates, with 
10,745,000 trees, an increase of 4,000,000 over the 
preceding year, and a total acreage of 85,579 
acres, an increase of 45,000. The output of dry 
rubber was 130 tons in 1905 and 385 tons in 1906. 
At present there are employed regularly in estate 
work 70,000 coolies. The cultivation of the cocoa- 
•. nut ranks next in importance. The area under culti¬ 
vation at present is over 105,000 acres, an increase of 
five per cent, over that of a year ago, and more than 
one-half this area is bearing. At an average of 40 
nuts per tree, the yield if converted into copra would 
amount to over 50,000 tons, with a large and valuable 
stock of fibre for the manufacture of coir matting, 
i^ope, &c. Recent experiments have been made with 
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the propagation of camphor by means of cuttings. 
The first trial of some thousands of trees was not 
successful. Some plantings of cuttings only a few 
feet above the sea level have attained in tw’o years a 
height of twelve to fourteen feet. All official reports 
point to increased activity in every line of business, 
and the proposed public improvements, providing 
particularly for better means of transport, must, when 
completed, adtl greatly to the wealth - producing 
capacity of the countrj’. Much progress has already 
been made in the solution of transportation problems^ 


NATAL WOOL TRADE.* 

While the wool trade of Natal has parsed through 
many vicissitudes, it is said to have good piospects. 
From the earliest days of settlement wool has been 
one of the chief articles of export from Natal, and, 
although other things, such as coal, wattle bark, and 
maize, have lately come into the front lank of exports, 
wool still remains, and will continue to be, one of the 
greatest assets of that pait of South Afiica. In the 
year immediately preceding the P^erwai, w'ool ex¬ 
ported from Natal averaged neaiU ;o,ooo bales per 
annum (about 23,000,000 pounds), lesulting in a 
steady and substantial profit to the farmer. The w’ar 
reduced the exportation of wool to one-fifth of its 
former quantity, according to the Ameiican Consul 
at Durban. Since then pastoial industiies ha\e been 
recuperating, and flocks and heids h.ue multiplied 
until to-day they are nearly as numerous as before the 
war. The wool which finds its w’ay to the mails of 
Durban comprises the bulk of the Tians\aal produc¬ 
tion, and perhaps 20 pei cent, of the yield of the 
Orange River Colony, in addition to that giown in 
Natal. New railways, connecting Natal and the 
Orange River Colony, have attracted much tiade 
which formerly passed through the ports of Cape 
Colony. These lailwaNs haNe made Duiban the 
natural port for all the north eastern parts t)f the 
(Grange River Colony, and further extensions of rail¬ 
way may bring a still greater propoition of that 
territory’s product to Durban, though Port Elizabeth 
and East London will probably retain a large share 
of the traffic of the southern half of the Orange River 
Colony. The wool produced in the two inland States 
is pure merino, but on account of poverty of pasture, 
and consequ’ent dirtiness of the fleece, it is not so 
much in demand as is the wool of the cro'is-bred 
sheep which are bred in Natal. Natal wool is shorter, 
but being grown on ricUer pastuie its yield, after 
washing, is of higher percentage than that of the 
merino grown in the interior. In marketing, the 
grower puts his produce on rail, or sells it to the 
inland trader, who in turn dispatches it from the 
nearest station, consigned to one of the auction marts 
in Durban. Here it is pressed, s^ill in the grease, 
into bales, and put up for auction. After purchase 
at auction, the wo^ ’s shipped to England and the 
continent of Eurom ^e latter being the cliief con- 
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sumer of the Natal product. The entire output is 
exported, as the manufacture of woollen goods has 
not proved very successful in the colony. In the 
calendar year iqo6, the exports of wool from Natal 
were 17,870,000 pounds, valued at jC 537 iOOOt while 
in 1907 the exports amounted to 20,264,000 pounds, 
valued at;f637,ooo. 


WATER TRAFFIC IN EGYPT. 

Not so much use is made of water transportation 
in Egypt as one might think, in view of the possi¬ 
bilities offered by the'River Nile and the many canals 
throughoiiif^ the Delta. The Nile is a great navigable 
stream for many hundred miles. The first cataract is 
at Assouan, but there is no interruption of traffic until 
Wadi Haifa is reached, eight hundred miles from 
Cairo. The primary object of the canals is to dis¬ 
tribute water for irrigation, but they are really broad 
and deep watercourses, easily navigable by sailing 
boats and small steam tugs. The American Consul 
at Cairo says that shipping could not be allowed to 
interfere with irrigation, but the canals could be much 
more used for transport than they are. On the Nile 
are many steamers and sailing boats, but the greater 
part of the merchandise is carried by the State 
railways and light railways. If the canals were to be 
used great docks and landing places would be re¬ 
quired at Alexandria, and landing places would have 
to be built at many points. None of these things 
exist. It is a curious fact that the Nile, and most of 
the canals in Egypt, run north and south. The wind 
blows nearly all the year from the north, and thus 
furnishes the cheapest propelling power for boats 
going south. When the boats return north, the 
rapid current of the Nile is the motive power. The 
regularity of the wind and the steadiness of the 
current are two reasons why boats propelled by any 
other power are so little tfeed. Time is not so im¬ 
portant an element in business in Egypt as in some 
other countries, and it does not matter, therefore, that 
boats propelled by wind or current are slow. Formerly, 
all boats that went under bridges had to pay a tax at 
each bridge ; this tax has^ now been removed. The 
principal canals in the Delta are as follows :—In the 
Sharkia Province—Ismailia Canal (Suez branch), 56 
miles; Bar Moes, 33 miles; Bahr el Baggar, 30 
miles; Rayah Tewfiki, 24 miles; and Bahr Faccous, 
21 miles. The total length of canals in the province 
is 273 miles. In the Menoufia andGharbia provinces 
the total length of the canals is 311 miles, while in 
the Behera province there are loi miles, and in the 
Dagualia province 80 miles. This brings the total in 
the Delta up to 765 miles—nearly as great as the 
Nile between Cairo and Wadi Haifa. The great 
canal Youssef rims from near Assiut to the Fayoum 
Cass, and is also navigable. Perhaps the most im¬ 
portant canals are in the Beheta province — the 
ItCahmoudia, 47 miles long, and the Rajah Behera, 
51 aiiles. 


HOME INDUSTRIES. 

TA/; IVorking of the Patents Act.--The first deci¬ 
sion under Section 27 of the Patent and Designs 
Act, 190;^, has now been given, and the observations 
of the Comptroller (The Comptroller-General of 
Patents, Designs, and Trade Marks) are being made 
the subject of considerable discussion. The facts are 
simple. Two patents, dated in 1900, were granted 
for the manufacture of slabs, composed for the most 
part of Portland cement and asbestos, and intended 
for the use of builders. The invention was also 
patented in Germany, France, and Belgium ; and the 
Belgian license to manufacture extended to other 
foreign countries, including Great Britain. The 
manufacture became established in each of the first- 
named countries, but the demand in the United 
Kingdom being small, it was supplied by importation 
from the Belgian factory. In these circumstances, 
the German and French manufacturers were, so long 
as the British patents remained in force, debarred 
from importing the product into this country. To 
get over this difficulty, a representath e of the French 
business applied to the Comptroller to revoke the 
patents upon the ground that the patented article or 
process is being manufactured, or carried on, exclu¬ 
sively, outside the United Kingdom. The Comp¬ 
troller held that Section 27 of the Patents and 
Designs Act required him to revoke the patent, and 
in the absence of ** satisfactory leasons why the 
article or process is not so manufactured, or car¬ 
ried on ” in the United Kingdom, he would seem 
to have had no option. It is not the Comptroller’s 
decision, but rather bis obsen'ations in giving his 
decision, which have attracted attention. “ The 
trade,” heremaiked, “will be freed, and liberty given 
to import the patented article, not only from Bel¬ 
gium, but also from France and Germany, and any 
other country in which it may be produced.” And 
the Comptroller not only stated what would be the 
result of his decision, but added “ If the patents are 
revoked . . . this revocation will undoubtedly have 
one beneficial result, for it will free the trade in the 
patented article and enable French and German 
manufacturers to import it freely into this country.” 
And again, “The trade will be freed and liberty 
given to import the patented article, not only from 
Belgium, but also from France and Germany, and 
any other country in which it may be produced.” 
The Comptroller describes this untrammelled im¬ 
portation as the “beneficial” effect of the Act, 
but, however that may be, it will hardly be disputed 
that the result is the opposite of that which Sec¬ 
tion 27 was intended to bring about. 

Piracy of Trade Marks ,—Mention has been made* 
in these Notes more than once of the piracy of 
British trade-marks and trade names in Japan, and 
similar complaints come from the Argentine. A 
representation upon the subject made by the Bir¬ 
mingham Chamber of Commerce to the Foreign Office 
has evoked an important statement from Sir Edward 
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Grey. The Secretary for Foreign Aftairs says that 
the Patent Bureau at Tokio are anxious to protect 
the rights of trade-mark owners, but the difficulties 
of doing so are greatly increased by the failure of 
foreigneis to comply with the necessary conditions. 
In many cases no registration has been made by 
foreigners, especially in the case of the old-established 
trade-marks, where the owners appear to think that 
any action to secure their rights is superfluous, the 
consequence being that other parties register such 
marks, and where the registration has remained un¬ 
challenged for three years the real owner is unable to 
assert his title. The officers of the Patent Bureau 
cannot prevent such cases as long as they have no 
record placed in their hands by the original pro¬ 
prietor of the mark. Sir Edward Grey goes on to 
point out that even where registration has been 
effected very few foreigners add the words “Re¬ 
gistered trade-mark,** or the Japanese characters 
representing Toroku Shohyo (registered trade-mark) 
in preparing their labels. 

The Status of Auctioneers ,—The Auctioneers* In¬ 
stitute, founded in 1886, has now a membership of 
over 22,000, and the Council of the Institute is 
anxious to raise the status of its members by getting 
it incorporated by Royal Charter. From the public 
point of view there would seem to be a good deal to 
be said in favour of the suggestion. In these days of 
stress and competition men are tempted to resort to 
doubtful methods but the thought that such practices 
are condemned by the Association of which they are 
members, and w’hich gives a sort of warranty of re¬ 
spectability, acts as a deterrent to wrong doing and a 
stimulus to honourable dealing. The tendency of 
the times is to raise the standard of qualification for 
the auctioneer* s business, and after March next the 
Auctioneers’ Institute will be closed to all but those 
who have passed a certain examination, the object 
being to restrict the membership to capable and 
responsible men with a reputation for doing their 
business in an honourable manner. When the late 
Mr. Gladstone was at the Exchequer it was suggested 
to him that the auctioneer’s fee might be advan¬ 
tageously raised to ;^50, but Mr. Gladstone thought 
that so high a fee would press unduly upon the 
country auctioneers. 

Cmcrete Piling ,—The simplex concrete pile, which 
has been used in the United States for some years 
past, seems likely to find a market in this country. 
A newly-erected and extensive machine shop at the 
Coventry Ordnance Works, Scotstown, Glasgow, 
and the new buildings of the Wallpaper Manufac¬ 
turers, Limited, at Greenhithe, Kent, are erected on 
these piles, which were also used on the foundations 
of the engine and machine shops of Messrs. Cammell, 
Laird and Co., at Tranmere Birkenhead, and a 
rotary plant for Messrs. Crossfield and Sons, Limited, 
Warrington. The cardinal principle of the system 
consists in driving a hollow tube or fotm of sufficient 


strength, and of the desired diameter, gtiierally from 
16 inches to 20 inches, the form being fitted at the 
lower end with a suitable point. After being driven 
the form is filled with prepared concrete, compo‘^ed 
of Portland cement and a suitable aggregate. The 
form is then withdrawn, and the plastic concrete 
issuing fiom the lower end completely fills the space 
vacated, and in process of setting cements itself 
firmly into the earth. Steel reinforcements may also 
be inserted if required. The advantages claimed for 
the system are unlimited durability (the pile not 
having been subjected to the strain of driving), excep¬ 
tional carrying power, due to increased skin friction, 
and rapidity and economy in construction. 

m 

The Cost of Steel Production. —Mr. Carnegie’s 
recent assertion that steel can be made at less cost in 
the United States than in this country is not supported 
b) figures, or accepted by authorities here. There 
is no good reason why steel should be made more 
cheaply in Pittsburg than Sheffield. On the contrary, 
we have coal, iron, furnaces, and harbours all within 
easy distance, whereas the enormous distances which 
separate the iron ore deposits, and the coal fields, and 
the manufacturing plants from the seaboard in 
America, severely handicap the American steel trade. 
In cheap and convenient supplies of minerals, in 
geographical situation, in sound capitalisation, and in 
skilful labour the United Kingdom holds a combina¬ 
tion of advantages enjoyed by no other country'. It 
may be, says a Sheffield correspondent of the Man- 
Chester Guardian^ that if the comparison is between 
the prime cost of a ton of American rails rolled from 
“piped” ingots insufficiently “cropped**—rails of 
which about one in every four is defective, and the 
quality of which is deliberately sacrificed to tonnage 
manufacture—and British rails rolled out of the solid 
only, Mr. Carnegie’s statement may be correct. 
But, taking quality for quality, it may well be 
challenged. Between 1900-7, the price of pig iron 
was on the average about 17s. per ton higher in the 
United States than in this country. That “ price 
is not “ cost,” but there is nothing to show that the 
American iron smelter, with his high price, has made 
any greater profit per ton than the British smelter, 
with his much lower price. With pig iron, ranging 
from about 6s. to 29s. per ton higher in America than 
here, it would be strange indeed if it were the fact 
that the cheapest steel in the world is produced in 
the United States. Mf. J, S. Jeans—a very high 
authority on the subject—has said that iron and 
steel profits are somewhat less generally in America 
than in Great Britain; and Mr. Gary, the Chairman 
of the Steel Trust, recently declared that pig iron can 
be made at 3*65 dols. per ton less in England than in 
America. In 1906-7 pig irgffx was about 5 dols. atpn 
dearer in the United States than in England, and the ^ 
prices of most other products correspondingly high, yet 
several of the large American iron and steel concerns 
were not able to make anything like a stand when 
financial depressio.'i overtook them. Threatened 
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industiies, like threatened men, sometimes live long, 
and American predictions about British iron goods 
have been completely falsified. Excessive capital 
•charges hang like a millstone round the neck of 
American industry : the cost of construction, 
repairs, and removals }w ton of output is extravagant 
in America as compared with this country, and the 
capital charges of the independent iron and steel con¬ 
cerns of the United States are roughly three times 
those of British works, whilst the capital charges of 
the United States Steel Corporation are about equal 
to 100 dols. per ton of productive capacity. It may 
well be doubted whether the British steel industry has 
in the immediate future as much to fear from the 
coinpetitidh of the United States in the world’s 
markets as from that of Germany, nor has it any¬ 
thing to fear fioin Germany if only it fully utilises 
its advantages and capabilities. 


THE LIBRARY. 

The following books have been presented to the 
Library since the last announcement:— 

Archibald, R. D., B.Sc., and R. Rankin.—Elec¬ 
trical Laboratoiy Course for Junior Students. 
London : Blackie and Son, Ltd., igo8. Presented 
by the Publishers. 

Beadle, Clay ton.—Chapters on Papermaking. Vol. 
5. London: Crosby Lockwood and Son, 1908. 
Presented by the Publishers. 

Bloxam, W. Popplewell, B.Sc., F.C.S.—Report on 
Research Work on Indigo performed in the Uni¬ 
versity of Leeds, 1905-7. Presented by the Secre¬ 
tary of State foi India. 

British Rainfall, 1907, Edited by H. R. Mill, D.Sc. 
London: E. Stanford, 1908. Presented by the 
Editor. 

Canada Year Book, 1907. Ottawa; 1908. Presented 
by the High Commissioner foi Canada. 

Caiotti, Dr. G.—A History of Art. Vol. i.—Ancient 
Arabic Alt. London: Duckworth and Co., 1908. 
Presented by the Publishers. 

■Clews, Henry, LL.D.—Fifty Years in Wall-street. 
New York : Irving Publishing Co., 1908. Pre¬ 
sented by the Author. 

Cochrane, J. (ireig, M. A.—A Three-Term Course in 
German. London: Blackie and Son, Ltd., 1908. 
Presented by the Publishers. 

Collings, Right Hon. Jesse, J.P., M.P.—Land 
Reform. New Edition. London; Longmans, 
Green and Co., 1908. Presented by the Publishers. 
Day, Lewis F.—Nature and Ornament. Vol. i. 
Nature the Raw Material of Design. London; 
,B. T. Batsford, 1908. Presented by the Pub¬ 
lisher. 

Ewing. J. A., C.B., Lt.D., F.R.S.—The Me- 
chanical Production of Cold. Cambridge: Uni¬ 
versity Press, 1908. Presented by the Syndics of 
the University Press. 


Fisher, W. R., M.A.—Schlich’s Manual of Forestry. 
Vol. 5. Forest Utilization. 2nd Edition. London : 
Bradbury, Agnew and Co., Limited, 1908. Pre¬ 
sented by the Secretaiy of State for India. 
Franklin Bi-centennial Celebration, Philadelphia, 
1906. Calendar of the Franklin Papers. Vols. 
2-6. Philadelphia, 1908. Presented by the 
American Philosophical Society. 

Galloway, W., F.G.S. — Colliery Explosions and 
Rescue Work. London: Gresham Publishing 
Company, 1908. Presented by the Author. 
Gregory, J. W., D.Sc., F.R.S.—Geogiaphy—Struc¬ 
tural, Physical and Comparative. London : 
Blackie and Son, Limited, 1908. Presented by 
the Publishers. 

Grierson, Walter. — Advanced Book-keeping. 
London: Blackie and Son, Limited, 1908. Pre¬ 
sented by the Publishers. 

Harrison, General .Sir Richard, G.C.B.—R(‘collec¬ 
tions of a Life in the British Army. London : 
Smith, Elder and Co., 1908. Presented by the 
Author. 

India, Imperial Gazetteer of. New Edition, 24 vols. 
Oxford : Univeisity Press, 1908. Presented by the 
Secretary of State for India. 

Jackson, F. Hamilton, R.B.A.—The Shores of the 
Adriatic. London; John Murray, 1908. Pre¬ 
sented by the Publisher. 

Johnstone, J. W. D.—Gwalior, 1905. London : 
J. and E. Bumpus, Ltd. Presented by the Secre¬ 
tary of State for India. 

Lee, Elizabeth. — A School History of English 
Literature. Vol. 3. Pope to Burns. London ; 
Blackie and Son, Ltd., 1908. Presented by the 
Publishers. 

Leighton, Alex., M.A., B.Sc.—Intermediate Geo¬ 
metry. London: Blackie and Son, Ltd., 1908. 
Presented by the Publishers. 

Lewis, C. T. Courtney.—George Baxtei, his Life 
and Work. I.ondon: Sampson T.ow, Marston 
and Co., Ltd., 1908. Presented by the Pub¬ 
lishers. 

London Statistics. Vol. 18, 1907-8. Presented by 
the London County Council. 

Malaya (British), Twentieth Century Imprebsions of. 
Edited by Arnold Wright. London ; Lloyd’s 
Greater Britain Publishing Co., Ltd., 1908. Pre¬ 
sented by the OroWn Agents for the Colonies. 
Meyer, A.—Bedford High School Conversational 
German Grammar, ist and 2nd year.s, 2 vols. 
London: Blackie and Son, Ltd., 1904 and 1907. 
Presented by the Publishers. 

Millar, G. G.—What is a Picture ? London : Elliot 
Stock, 1908. Presented by the Publisher. 

Mole, Albert C,—Student’s Epitome of Accountancy 
and Book-keeping* London: Walter Mole and 
Co., Ltd. 1908, Presented by the Publishers. 
New South Wales l^tatistical Register for 1906 and 
previous years. Sydney: W. A. GuUick. 1908. 
Presented by the Agent-General for New South 
Wales. 
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Ogflv»f LL.D.—The Student’s English 

Dictionary; Edited by Charles Annandale, M.A., 
LL.D. London : Blackie and Son, Ltd. 1908. 
Presented by the Publishers. 

Reynolds - Ball, Eustace.—Mediterranean Winter 
Resorts. 6th edition. London : Hazell, Watson 
and Viney, Ltd. 1908. Presented by the Author. 

Rowe, Eleanor.—Chip*Carving and other Surface 
Carving. London: B. T. Batsford. 1908. Pre¬ 
sented by the Author. 

Rye, Reginald A.—The Libraries of T.ondon—A 
Guide for Students. University of London, 1908. 
Presented by the Author. 

Scott-Mitchell, Frederick.—Specifications for Deco¬ 
rators’ Work. I-ondon : The Trade Papers Pub¬ 
lishing Co, Ltd. 1908. Presented by the 
Publishers. 

Stokes, Hugh.—The Art Treasures of London— 
Painting. London: Arnold Fairbanks and Co., 
Ltd. 1908. Presented by the Publishers. 

Wadia, P. A., M.A.—The Philosophers and the 
French Revolution. Bombay: “ Times of India ” 
Office. i<io8. Presented by the Publishers. 

Wake, Reginald, and Eugen Brechtel.—Germany in 
Story and Song. London : Blackie and Son, Ltd. 
1908. Presented by the Publishers. 

Wardle, Sir Thomas, J.P.—Divisibility of Silk Fibre. 
Manchester: John Hey wood. Ltd. 1908. Pre¬ 
sented by the Author. 

Watt, Sir George, C.I.K., LL.D.—The Commercial 
Products of India. London: John Murray. 1908. 
Presented by the Secretary of State for India. 

Webb, M. de P., C.T.E.—India and the Empire; 
A Consideration of the Tariff Problem. London : 
Longmans, Green and Co. 1908. Presented by 
the Author. 

Woods, H. C.—Washed by Four Sea.s, London : 
T. Fisher Unwin. 1908. Presented by the 
Author. 

Wright, Herbert, A.R.C.S.—Hevea Brasiliensis, or 
Para Rubber. 3rd Edition. London: MacLaren 
and Sons. 1908. Presented by the Publishers. 


GENERAL NOTES. 


Hop Cultivation in i he Uni j ed Statk.s.— It 
is not only in England that the hop grower finds it 
difficult to cultivate at a profit. Much is said about 
American competition, but the American grower seems 
to be no better off than the English. In his report 
on the agriculture of the States of Oregon, Washing¬ 
ton, Idaho, and Montana (No. 4148, Annual Series), 
Mr. Consul Laidlaw refers to the hop crop in Oregon 
and Washington States. There were a^ut 27,000 
acres under hops in Oregon and fully 7,000 acres in 
Washington last year, but as it became evident that 
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prices would not cover the cost of production, about 
one-third of the crop was left on the vines. The 
product of Oregon was, however, about 140,000 
bales, and of Washington 32,000 bales. Hops in 
the bale cost the grower fully 4d. per lb., and but few 
were sold to cover this figure. The American ex¬ 
perience of last year again demonstrates the insta¬ 
bility of this crop. Growers on the Pacific Coast 
made an attempt to form an association for the 
purpose of controlling the production and marketing 
of hops, but it came to nothing. There is a substantial 
reduction of acreage this year, and many yards will 
not be cultivated. Had the whole crop of Oregon 
and Washington been picked in 1907 it v^uld pro¬ 
bably have yielded 225,000 bales, or 371,650cwts. 

MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

January 20.—“ Gothic Art in Spain.” By 
Henry C. Brewer. Major Martin Hume will 
preside. 

January 27.— 

February 3.—“ The Problem of Unemployment.” 
By Bolton Smart (Superintendent of the Hollesley 
Bay Labour Colony, Suffolk). 

February 10.—“ Bosnia and Herzegovina.” By 
Archibald R. Colouhoun, F.R.G.S.,M.Inst.C.E. 

February 17. —“The Commercial Relations of 
France and Great Britain.” By Monsieur Yves 
Guyot. 

Dates to be hereafter announced :— 

** Railway De\elopment m China.” By Arthur 
John Barry, M.Inst.C.E. 

“ The Application of the Microscope to the Study 
of Metals.” By Walter Rosknhain. 

“The Resources of Peru.” By C. Reginald 
Enock, F.R.G.S. 

“ Afforestation and Timber Planting in Great 
Britain and Ireland.” By. J Nisbet. 

“Destruction of Vermin.” By James Cantlik, 
M.A., M.B., C.M.. F.R.C.S., D.P.H. 

“Hand-made Papers.” By Clayton Beadle 
and Henry P. Stevens, M.A., Ph.D. 

“The Foundations of Stained Glass Work.” By 
Noel Heaton, B.Sc., F.C.S. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

January 28.—“ Some Phases of Hinduism.” 
By Krishna Gobinda Gupta, Member of the 
Council of India. 

February 25.— “The BuddUst and Hindu 
Architecture of India.” By Arthuk Anthony 
Macdonell, M.A., Ph.D., F.B.A., Boden Pro* 
fessor of Sanskrit, University of Oxford. 

March 25.— 
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April 29. —‘‘The Problem of Indian Labour 
Supply/’ By Selwyn Howk Fremantle, I.C.S. 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 
February 2. —“The Production of Wheat in the 
British Empire.” By Albert E. Humphries, 
Chairman of the Home-Grown AVheat Committee. 

March 16.—“ The Colonial Wool Trade.” By 
S. Banks Holltngs. 

Aprils.C eylon : its Industries and Material 
Progress.” By the Hon. John Ferguson, C.M.G. 
May 4.— 


Cantor Lectures. 

Monday eveningfs, at 8 o’clock:— 

G. L. Addenbrooke, M.I.E.E., ‘^The 
Public Supply of Electric Power in the United 
Kingdom. ’ ’ Three Lectures. 

Lecture I.— ^January 18.—Statistics of the 
power employed in the United Kingdom—The 
opening for electrification—Public supjdy of power 
by local authorities and companies—The present 
position—Prices of power supply—Power used in 
proportion to labour—The influence of load and 
diversity factors — Capital cost of power supply 
undertakings. 

Lecture II.— January 25,—The working costs 
of power supply undertakings of different sizes and 
the prices at which they can supply energy—The 
modem power station. 

Lecture III.— February i.—T he distribution 
of electric energy at high pressure—Electric energy 
at the consumers—The development of electric power 
supply in the United Kingdom—Some observations 
on the legal position and on the relations of public 
and private enterprise. 

Leon Gaster, A.M.I.E.E., “ Methods of 
Artificial Illumination.” Four Lectures. 

February 15, 22, March I, 8. 

George Gerald Stoney, M.Inst.C.E., 
“ Steam Turbines.” Three Lectures. 

March 22, 29, April 5, 

F. W. Lanchester, “ Aerial Flight.” 
Three Lectures. 

April 26, May 3, 10. 


Juvenile Lectures. 

Charles Waldstein, Litt.D., Ph.D., 
Slade Professor of Fine Art in the University 
tji Cambridge, ” Digging for Ancient Art 
Treasures.” Two Lectures. 

Lbcture I.— January 6.—-The excitement of 
die tieasure-hunter—Uncertainty and mystery— 
Kawevmting combines all the elements of sport 


and excitement with higher and nobler" spiritual 
aims—How ancient sites came to be wied—What 
the excavator might find in London two thousand 
years hence—Methods of excavating—Examples of 
prehistoric and Eg3rptian digging—The only records 
of prehistoric man out of which our knowledge con¬ 
cerning him is derived—Excavations of ancient Troy, 
Mycenae, Tiryns—Dr. Evans’s work in Crete—Minos 
and the Cretan Labyrinth. 

Lecture II.— January 13.—Someof the lecturer’s 
excavations—The tomb of Aristotle and its contents 
—The Argive Heraeum—Plataea—The great excava¬ 
tions of the Germans at Olympia and Pergamon— 
The French at Delphi—Specimens of beautiful works 
of Greek Art w’hich the spade has restored to us— 
The future of excavation—Herculaneum. 

The lectures will be fully illustrated by lantern 
.slides taken during the excavations, and from the 
works of art recovered. 


MEETINGS FOR THE ENSUING VSTEEK. 

Monday, Jax. 4.. .Chemical Industry (London Section), 
Burlington-house, W., H p.m. i, Messrs. B. F. 
Howard and O. (,)uirk, “ Cinchonaniino and Cer¬ 
tain other Rare Alkaloids ” 2. Messrs. W. P. 
Dreaper and A. Wilson, “ Re.TLCtions between 
Dyes and Fibres.3. Drs. S. JL Schr>ver and 
R. Lessing, “A Physico-Chemical Method for 
Comparing the Antiseptic Value of Disinfectants.” 
Victoria Institute (m the Rooms op thk Roval 
SociFTv OP Arts, John-street, Adelphi, W.C.), 
42 [ p.m. Prof. Sir William M. Ramsay, “ I.ife in 
a CountrN Town of Lycaonia.” (Conditions of 
Christian Life under the Eastern Empire.) 
Geographical, Burlington-gardons, W., 3J p.m. 
(Juvenile Lecture.) Rev. T. T. Norgate, “ In 
the Land of the Vendetta.” 

London Institution, Finsbury-ctreus, E.C., 4 p.m. 
(Juvenile Lecture.) Mr. F. Martin Duncan, 
“ Romance of Animal Life in the Sea.” 

Tubsday, Jan. s Royal Institution, Albemarle-street, W., 
3 p.m. (Juvenile Lecture.) Prof. W. .Stirling, 
“The Wheel of Life*' Lecture IV.—“Rivers of 
Life.” 

Wednesday, Jan. 6 ..ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 5 p.m. (Juvenile 
Lecture,) Prof. C. Waldstein, “ Digging for 
Ancient Art Treasures.” (Lecture I.) 

London Institution, Finsbury-circus, E.C., 4 p.m. 
(Juvenile Lecture.) Mr. Martin Duncan, “Ro¬ 
mance of Animal Life on Land.” 

Thursday, Jan. 7 Royal Institution, Albemarle-street, W., 

3 p.m. (Juvenile Lecture.) Prof. W. Stirling, 
“The Wheel of Life.” Lecture V.—“Sentinels 
and Citadels.” 

Friday, Jan. 8 ..London Institution, Finsbury-circus, E.C., 

4 p.m. (Juvenile Lecture.) Mr. F. Martin 
Duncan, “ Romance of Insect Life.** 

Architectural Association, 18, Tufton-stro«t, S.W., 
7I p.m. Mr. H. D. Searle-Wood, “ Building 
Materials.” 

Geographical, Burlington-gardens, W., 3} p.m. Bfr. 
£. P. Gaston, ** Zig-sag Journeys in many Lands.” 
Saturday, Jan. 9 ..Royal Institution, Albemarle-street, W.» 

'' 3 p.m. (Juvenile Lecture.) Prof. W. Stirling, 

“The Wheel of Life.” Lecture VI.-“Work, 
Fatigue, and Repose.” 
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NOTICES* 


NEXT WEEK. 

Wednesday, Janizary 13th, 5 p.m. (Juve¬ 
nile Lecture.) Ciiakt.es Wai.dmein, 
Litt.l)., Ph.I)., Slade Professor of Fine Art 
in the University of Cambridge, “ Digging for 
Ancient Art Treasures.** (Lecture II.) 

Further particulars of the Society’s meet¬ 
ings will be found at the end of this number. 


PROCEEDINGS OF THE SOCIETY. 


JUVENILE LECTURE. 

On Wednesday afternoon, January bth, Mr. 
Charles Waiaistetn, Litt.D., Ph.D., Slade 
Professor of Fine Art in the University of 
Cambridge, delivered the first of two lectures 
addressed to a juvenile audience, on ‘‘ Digging 
for Ancient Art Treasures.” 

Sir William Lee -Warner, K.C.S.I., 
who presided, introduced the lecturer. 

After a sympathetic reference to the terrible 
disaster in Sicily which had devastated so 
many classic sites, Professor Waldstein asked 
his audience to consider what the excavator had 
to do. He enjoyed all the excitement of the 
treasure - hunter, the uncertainty and the 
mystery as to what he might find buried in 
the bowels of the earth, together with higher 
and nobler aims, and the knowledge that he 
was seeking the pure gold of truth. Since the 
discovery of Herculaneum and Pompeii great 
adviinces had been made in the science of 
excavation. Things were no longer left to 
chance, but were organised^and systematised, 
and at the present moment ejCcavations were 
being carried out all over Europe, with the 
result that, whereas some fifty years ago all 
knowledge of the developm^t of the human 
race stopped at about .1100 b.c., classical 


archaeology now knew much about life for 
some two thousand years preceding the his¬ 
torical period. • 

After illustrating the methods of excavators 
by asking his audience to imagine what might 
happen if the air-dwellers of 3900 a.d. should 
descend to dig in the ruins of London, Professor 
Waldstein proceeded to explain how, with the 
aid of geology and paheontology, w^e had been 
able to trace back the outlines of human 
development through the prehistoric to the 
dawn of historic periods. Having shown a 
number of slides of stone and flint imple¬ 
ments illustrating the progress of man at 
various stages, the lecturer came to the more 
modern art treasures of Greece and Rome. If 
a man desired to discover some buried city, 
how, asked the lecturer, must he set about his 
task ? In the first place he must read all the 
literature bearing upon the subject, so that he 
might be able to follow up any clue given by 
the writers of the past; and in the second 
place he must have an eye for the lie of 
the land, and be able to distinguish, as 
it were by instinct, artificial from natural 
irregularities in the ground. Professor 
Waldstein, with the aid of slides, then pro¬ 
ceeded to show how with these guiding princi¬ 
ples he had been able to locate the Heraeum, 
to uncover the w’hole site with stoa^ gymnasium, 
stairs, and Roman baths; and how from the 
fragments of marble found there, the architect 
had been able to deduce the plan and style 
of the whole building. Perhaps the most 
notable of all the lecturer’s discoveries, how¬ 
ever, w^as a tomb which he found buried 
deep under great slabs of marble ; it contained 
a figure carefully reeled in sheets of gold, a 
gold ring, seven diadems, a statuette of a 
philosopher, a pen, and styluses ; and, from 
the inscription, he wasf led to believe, though 
some authorities doubted it, that this was the 
tomb of the philosopher, Aristotle. 

A series of slides illustrative of the life led 
by Professor Waldstein as an excavator in 
Greece concluded the lecture. 



152 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


January 8, 1909. 


CANTOR LECTURES. 

TWENTY YEARS^ PROGRESS IN 
EXPLOSIVES.* 

By Oscar Guttmann, M.Inst.C.E., F.I.C., 
F.C.S. 

Lecture III,—Delivered December 7, 1908. 

In the year 1580, Michel Eyquem de Mon 
taigne, in his “ Essais,” wrote with reference 
to gunpowder:—‘‘ Except to astonish the ears, 
to which by now everybody is accustomed, I 
believe this is a weapon of very little effect, 
and I hope that we shall one day give up its 
use.*'t Would anyone have dared to repeat 
such a thought thirty years ago t Yet it has 
come true. 

About the year 1410 we find that quaint 
treatise on gunpowder called ** Eeuerwerks- 
buch,” said to have been written by a master 
gunner, Abraham von Memmingen. It con¬ 
tained the famous history of how Herthold 
Schw'arz tried to make a gold paint and in¬ 
vented gunpowder and guns instead. This 
book was lent to other master gunners, w'ho 
severally copied it, until in 1334 it was printed 
in Frankfort-on-the-Main, under the title of 

Buchsenmeysterei.-' In this printed edition 
we find a prescription, ** How to shoot out of 
a gun as far with water as with gunpowder * ’ : 
Take 6 parts of nitric acid, 2 parts of sul¬ 
phuric acid, 3 parts of liquid ammonia and 
2 parts of ‘‘oleum benedictum ” (crude tar oil), 
and charge the gun to a tenth part of its bore. 
It further advises quaintly, “ Light it quickly, 
so as to get away in time. See that the gun 
is strong. With an ordinary gun you can 
shoot three thousand paces with this water, 
but it is splendid,” This is the first evidence 
of a nitrated organic substance having been 
used as a propellant. 

I have already alluded to the history of the 
invention of gun-cotton, but one reference 
remains to be given, showing how early the 
use of gun-cotton in rifles was thought of. It 
is known that Schonbein reported on his gun¬ 
cotton on the nth of March, 1846, and on the 
27th of May, 1846, he made experiments with 
rifles. Professor Otto of Brunswick had, inde¬ 
pendently of Schonbein, also made gun-cotton, 
and published his results on the 5th of October, 
1846. He also tried gun-cotton in a rifle, and 

• The right of reproduction is reserved. 

+ "8auf rdtonnement des aureilles, & quoy d^sormais 
chasenn ett apprivoise, je crois que e'est une arme de fort 
«u d‘e0ect, et esp5re que nous en quittons tin jourj’usage.’* 


Dr. Hartig, a Councillor of Forestry, together 
with Chief Forester von Schwarzkoppen, certi¬ 
fied to have been present when experiments with 
a rifle and ball loading were made. This same 
Dr. Hartig published a pamphlet in 1847 at 
Brunswick under the title ” Untersuchungen 
fiber den Bestand und die Wirkungen der ex- 
plosiven Baumwolle ” (Experiments on the 
condition and effects of explosive cotton), and 
therein he makes a statement, which has since 
attained great importance. He says that the 
effect which acetic ether has on “ the shooting 
fibre ” is very remarkable. He has found that 
if he makes a stiff, clear jelly with this ether 
from the shooting fibre, it does not alter its 
chemical state ; and if put in a thin layer on a 
plate of glass, a snow-white residue is left 
after the ether has evaporated. If this residue 
is put into dilute alcohol and then dried, it will 
have in every respect the same properties as 
the shooting fibre. He mentions already 
that, probably on account of the altered state 
of aggregation, there is a considerable 
diminution of the explosive force. 

Nothing was heard of a real powder made 
of nitrocellulose for a very long time. It is 
true that in 1847 the ” Commission du 
Pyroxyle,” which was appointed in France, 
“experimented with it in every form, as 
w^adding, spun, twisted, woven, reduced to 
powder by the actioji of paper • makers' 
cylinderSy felted together by means of 
dextrine, finally granulated like cannon 
powder; but it was too violent for use in 
guns and rifles. Baron von Lcnck, in Austria, 
made gun charges from fibrous g-un-cotton, 
and we know that they were not a success. 
In 1865 Captain Eduard Schultze, of Berlin, 
published a pamphlet on his “ new chemical 
gunpowder,” in which he gave the first 
indication of his powder, but more words 
than details. At the same time, however, a 
number of German journals published some 
particulars of its manufacture. According to 
them it was made from wood, which was 
formed into veneer, and a punching machine 
punched small discs therefrom. These wood 
discs were boiled with soda and washed, after 
that boiled with steam, again washed for 24 
hours, then bleached with bleaching powder, 
washed again, and, after drying, nitrated in 
about the same i^ay as collodion cotton is 
nitrated nowadays, After washing, the wood 
was boiled in soda solution, and, after further 

* *‘Note sar la pyroxyline ou coton poudre,*' par M. 
Suiano. ** M^inoires de racad^mie imp^riale de Metx/* 

*855. 
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washing, soaked in a saturated solution of 
potassium nitrate and barium nitrate. Very 
soon after, Schultze used finely pulped nitro¬ 
cellulose, and made powder grains by agglo¬ 
meration with water in drums. It is also 
remarkable that in 1865 Abel* patented the 
production of grains of gun-cotton by placing 
a mixture of gun-cotton with water and a 
little gum arabic in a pan and giving it a 
shaking motion, whereby the gun-cotton w^as 
formed into grains. He also proposed to mix 
soluble and insoluble gun-cotton, and to make 
the soluble gun-cotton serve as a binding 
matenal by treatment with wood spirit, alcohol, 
ether, or mixtures of these liquids. It is 
further interesting that Dr. Kellner, of 
Woolwich, is mentioned in a (/erman book, 
which appeared in i866,t to have been the 
first to succeed in making a granular 
smokeless powder. Neither Abel nor Kellner 
seem to have continued at the gelatinisation 
of nitrocellulose. 

The author well remembers, howvwer, a firm 
in Marchegg, near Vienna, which existed 
under the name of Volkmann’s k.k. priv. 
Collodinfabriks Gesellschaft H. Pernice and 
Co. They oinginally bought the patent for the 
Schultze powder, and made it under the name 
of Nitroxylin. From 1872 to 1875 they made 
a powder called Collodin, the invention of 
Frederick Volkmann, which w'as patented 
under dates 8th November, 1870, and 31st 
jMay, 1871. After three years of existence the 
Austrian Government caused the wwks to be 
closed, because they claimed that this explo¬ 
sive was infringing their gunpowder monopoly. 
Thus this powder was lost to the world, and 
no information regarding it was procurable, 
.until recently, when the author succeeded in 
^obtaining a copy of these most remarkable 
patents. 

Volkmann cut up alder wood into small 
grains of the size of black powder. He boiled 
them in a 3 per cent, soda solution, washed 
them, treated them with steam, and washed 
them again. He then bleached them in a 
solution of bleaching powder, and after final 
boiling with pure water, nitrated them in a 
mixture of nitric and sulphuric acids. Thus 
far the treatment was that usually given to 
.cotton waste. The finished grains were soaked 
in a solution of potassium nitrate and barium 
nitrate, and after drying, treated with a mixture 
•of 5 volumes of ether to i volume of alcohol. 

, • British Patent, No. 1102,.of 1^5. 

** Buch der Erfindungen,’* Leipsic, x86t), chapter on 
jffunpowder and arms. 


This was carried out in two different ways. 
The grains were either covered with ether- 
alcohol, left therein for between 3 and 30 
minutes according to size, and taken out 
before the solvent had penetrated right 
through. They were then agitated by means 
of air, and also sprinkled with dry powder 
dust to prevent their sticking together, and 
subsequently dried. Alternatively, the solvent 
was allowed to penetrate the grains completely, 
and the more the substance dissolved the 
more the volume decreased. On taking the 
powder out of the solvent it had th^ appear¬ 
ance of a mush, which, after 12 hours* drying 
at 30"C., W'as converted into a dough, a pasty, 
pliable substance, from which any shape could 
be obtained by moulding and pressing. By 
dissolving or pressing to a greater or lesser 
extent the rapidity of combustion in rifles of 
these shaped bodies could be modified at will. 
He claimed finally that ‘‘the advantages of 
this powder over th(‘ chemical wood pow'der 
consist in its vapour being so transparent as 
not to prevent the eye from seeing the object 
on shooting in rapid succession; in having a 
lesser report; in leaving little dry, ash-like 
residue, which is washed aw’ay by the succeed¬ 
ing shot; in requiring half the weight of black 
pow'derin order to carry the projectile one-third 
further with a quarter greater muzzle velocity ; 
in having half as much again a straighter 
trajectory ; in having an uniform effect, inas¬ 
much as it is not a mechanical mixture ; in 
being unattended by danger in manufacture, 
storage, and carriage; in its being un¬ 
damaged by moisture; in its volume being 
considerably reduced m relation to its density, 
whereby it can be used even for rifles, having 
a very small chamber for the charge ; and in 
its being more economical for blasting 
purposes.” Truly Volkmann seems to have 
known everything about a smokeless powder. 

Patents at that time w'ere kept secret in 
Austria, and thus the method of manufactur¬ 
ing this powder was not known to the world 
at large. 

In 1882, Mr. Walter F. Reid patented* the 
agglomeration of nitrocellulose into grains 
and moistening them w'ith ether-alcohol for 
the purpose of hardening the grains, I had 
the advantage of seeing this manufacture, 
and some experiments with this pow^der, in 
1883, which year also Oscar Wolff and 
Max von Foerster published c^nd patentedt 
the method of coating small cubes of gun- 

* British Patent, No. 619, of JH82. 

t British Patent, No. 3866, of t88j» 



154 * 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


January 8, igog. 


ccrtton with a solvent for the purpose of 
keeping them permanently moist. Mr. Reid’s 
powder is manufactured under the name of 
E.C. powder, and is still a favourite sporting- 
powder ; but being what is now called a 
bulk powder, namely a powder of very loose 
structure and low volumetric density, it was 
too violent in its effects for military rifles, 
whilst for sporting rifles it was just the right 
thing. I would again mention here that in 
the beginning of 1886 1 suggested to Professor 
Hebler, the well-known Swiss pioneer of the 
small-borfe- rifle, the use of a piece of blasting 
gelatine as a charge fora rifle cartridge,* but 
that the very idea frightened him, although 
he wished to have a pellet of compressed 
gun-cotton from me for the purpose. All 
these tentative experiments were eclipsed by 
the invention of Vieille in 1886,t who thoroughly 
gelatinised nitrocellulose and made sheets of 
it, which he cut up in strips or small lozenge¬ 
like squares. It has been said that Vieille 
made his discoveiy whilst trying to make a 
bulk powder similar to E.C. powder ; but I 
have it from him that his invention was the 
outcome of prolonged study and experiment 
to determine the effect of increased loading 
density on the rate of combustion, leading him 
to increase gradually the solvent action until 
he obtained a thoroughly gelatinised powder. 

This impartial survey shows that while the 
merit of making the first powder-like material 
from a nitro-compound belongs to liartig, and 
whilst Schultze made the first commercial 
powder, yet the invention of a gelatinised 
powder in the modern sense must be attributed 
to Friedrich Volkmann, although, independently 
of him, Reid re-discovered 12 years later a 
sporting powder, and Vieille, 16 years later, a 
thoroughly gelatinised military powder. It 
appears, therefore, that the Austrians w'ere not 
only the first to experiment with gun-cotton in 
guns, but had the present-day smokeless 
powder before others, only to crush it out of 
existence by their monopoly. The clock of 
industrial progress was thereby virtually put 
back 15 years. 

The division of smokeless powders into those 
that are made of nitrocellulose alone and those 
that are made wdth nitrocellulose and some 
other nitro-compound, .might nowadays well 
be reduced to nitrocellulose powders and nitro¬ 
cellulose-nitroglycerine powders. All other 
smokeless powders had a comparatively short 

• “Journal of the Society of Chemical Industry,” 1834, 
!>• 575 * 

+ “ Me-uorial dcs poudres ct s-ilpctres,” ifc'go, p.^>. 


life, and were not introduced into the service 
of any army. Nitroglycerine-nitrocellulose 
powder w^as invented by Alfred Nobel in 1888,* 
who gave it the name of Ballistite. The’ British 
Government adopted a powder which contained 
insoluble gun-cotton with nitroglycerine and 
vaseline, the whole being dissolved in acetone.t 
Nobel at first us6d for his Ballistite soluble 
nitrocellulose with nitroglycerine and camphor, 
but the latter ingredient was afterwards dis¬ 
carded. Ballistite is the Service powder in 
Italy, and is much used for large guns. Ani¬ 
line is now added, and it is claimed both for 
vaseline, aniline and diphenylamine that they 
exert a great stabilising influence on the 
powder. 

There is no need for me to detail the manu¬ 
facture of powders. This is a subject of great 
mechanical interest, and although the shape 
and the physical condition of the powder has a 
considerable influence on its shooting qualities, 
yet it is not intended to include the machinery 
in thepresent lectures. Nitrocellulose powders 
are made from dry nitrocellulose in a mixing 
machine, using a solvent (generally ether- 
alcohol or ether-acetone). In many factories 
the nitrocellulose is made anhydrous by soaking 
it in alcohol, first of all in alcohol that has been 
used for this purpose, and then in pure alcohol, 
squeezing it out every time in a press. ^ Some 
think that the quality of the powder is affected 
by this method, whilst it is more probable that 
certain unstable compounds, or such as could 
affect the regularity of shooting, would be 
eliminated by the alcohol treatment. Some 
have found a loss of substance up to 5 per 
cent, to take place with certain nitro-cottons. 
The mixture is then rolled under a pair 
of heavy rolls into sheets of the required 
thickness, which are cut up into squares, 
and afterwards dried. In some Services 
ribbons are used instead of grains, and in 
others threads or tubes are made of such 
powder and cut into sticks of the length required 
for the charge. In Germany camphor was 
formerly added to the powder whilst kneading 
it. Some countrids leave a certain amount of 
the solvent in the powder; and formerly in 
France a little amyl alcohol was added, while 
now diphenylamifite has been adopted: this 
was already used In 1889 Germany for C/89 
powder made by ttie Cologne-Rottweil factory. 
The threads of powder, generally squeezed out 
of a dye by hydraulic pressure, are frequentljr 
hung up on clips ‘ih drying cupboards, or else 

• British patent, No. 1471, of 1888. 

t British patent, No. 56S4, of 1889. 
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cut up into sticks and dried on trays, thus giving 
a good opportunity for recovering the solvent. 
Flake powder and stick powder are frequently 
boiled in water to free them from solvent; 
nitroglycerine powders like cordite undergo 
much the same treatment as pure nitrocellulose 
powders. 

Ballistite is made in a different way. Soluble 
nitrocellulose in the shape of a fine powder is 
suspended in 15 times its own bulk of water, 
and nitroglycerine added, the mixture being 
stirred by means of compressed air. This 
causes the nitroglycerine to dissolve up the 
nitrocellulose, the water acting as a carrier 
only. This process is the invention of Messrs. 
Lundholm and Sayers,* and has enabled as 
much as equal weights of nitroglycerine and 
nitrocellulose to be incorporated. The paste 
resulting in this way is freed from water in a 
centrifugal machine and allowed to ripen. It 
as then brought under steam-heated rolls, 
weighted to exert a pressure of 100 atmospheres 
jto incorporate it thoroughly, and then mixed 
•by rolling the sheets over and over until they 
.are quite satisfactory. The sheets so obtained 
are then cut up into flakes, cubes, strips, i^c., 
as required. Another powder made in Italy 
is Solenite, which consists of 30 parts of nitro¬ 
glycerine, 40 parts of insoluble and 30 parts 
of soluble nitrocellulose, the two having an 
average of 12*6 per cent, nitrogen. Acetone is 
added for promoting the solution of the in¬ 
soluble nitrocellulose. This is an outline of 
the manufacture only, and it would not be 
right to give further details here. 

I ought to say a good deal regarding the 
various forms in which powders are made 
•nowadays, but I could hardly do that without 
going more fully into the machinery required 
to give them these forms. You will readily 
understand that every weapon may, and 
generally does, require a different powder in 
order to give the desired velocity and not to 
exceed the permissible limits of pressure. It 
is obvious that it would be very easy to alter 
the composition in every case; but, as a 
matter of course, such an expedient would be 
quite undesirable, alike from a manufacturing 
and from a Service point of view. Hence, 
already in the days of black powder, it has 
been the custom to vary the shape and size of 
the powder. We thus have ribbons in France, 
strings in Great Britain, flakes and tubes in 
‘Germany, cords of square section in Italy, 
short multiperforated cylinders in the United 
States, cubes from ballis^te, spiral sporting 

• British Patent, No. 10376, of 1889. 


powder in Germany, the poudre peigne (spiral 
powder with comb-shaped incisions) of French 
inventors, &c. Further, these powders may 
then be made in various lengths, breadths, or 
thicknesses, and wath various kinds of holes, 
incisions, &c. It is quite impossible to 
generalise, and to say that a particular form 
is good or bad, because it probably does suit 
a special weapon, ft is a fact that up to a 
certain size round grains are most likely to 
give good combustion, and that cord or tube 
come next; on the other hand, a flat ribbon is 
likely to burn more uniformly, although again 
a variation in the rate of combustion at different 
intervals of time may just be what is wanted. 

The conviction grew of late that in addition 
to being smokeless a powder should also be 
flameless, so as not to disclose the position of 
an attacking force. Smokeless powder does 
show a very strong luminous flame, chiefly on 
account of its high temperature of explosion, 
which causes the particles of residue to 
become incandescent, and also owing to the 
fact that some of the powder charge always 
escapes combustion in the gun and follows 
the projectile as a luminous tail for a short 
distance. The problem being somewhat similar 
to that presented by explosives in coal mines. 
It is not surprising that one of the first patents 
in this connection, that of Duttenhofer,* pro¬ 
poses to add sodium bi-carbonate to the 
powder, a substance which has the effect of 
cooling the flame by losing its water of crystal¬ 
lization and carbon dioxide. Other substances 
like oils, soaps, itc., are employed, but the 
matter is not yet in a sufficiently advanced 
state to permit of an opinion being expressed. 

Varying circumstances underlying the manu¬ 
facture of. these smokeless powders combine 
to affect their quality. The military powders 
suffer in the first instance from irregular shoot¬ 
ing. This is of course due to defective compo¬ 
sition, be it ah initio on account of the selec¬ 
tion of unsuitable proportions, or of bad or 
careless manufacture. With military powders, 
the compositions and methods of manufacture 
are laid down in accordance wath experience 
and tests, but this introduces the danger of 
too narrow limits, with the result that every- 
thing goes wTong, when there is the slightest 
variation in, say, the nitrocellulose or the thick¬ 
ness of the powder. In the case of sporting 
powder, it is necessary to carry out shooting 
tests with every small batch, because the repu¬ 
tation of a firm depends on keeping out of the 
market powder which is in the slightest degree 

* British patents, Nos. 19408, of 1906, and 791 of xoo;. 
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deficient. Careful blending has to be resorted 
to in order to obtain absolutely uniform results 
throughout. 

Of other difficulties in manufacture I will 
mention only a few. The treatment of a 
powder under rolls is to a certain extent 
arbitrary. It is all very well to look through 
the paste ; the sheet may appear quite trans¬ 
parent to a good and experienced eye, yet small 
nodules of nitrocellulose may have escaped 
solution for a long time. The constant crack¬ 
ling heard when rolling thin sheets plainly 
points to such isolated and undissolved fibres. 


powder. The smaller sizes of sticks, ribbons, 
tubes, &c., are easier to deal with, although 
they also would seem to require more attention 
than simply to leave them for a certain length 
of time in a stove. The larger and thicker 
ones, however, sometimes require months to 
dry properly, and it may then be found that 
the outside of, say, a half-inch cylinder is full 
of fine hair cracks, whilst the inside is still 
comparatively soft. With some powders this 
defect is to a certain extent avoided by leaving 
some of the solvent behind; but then, of 
course, we have on the one hand the difficulty 


Fig. 5. 



Smokeless Bulk Powder. (Seen under the Microscope in Ordinary Light.) 


Incorporating in a kneading machine docs 
not improve matters, more especially as these 
machines are really poor mixers, although 
some knead very well. Pressing powder out 
of a die gives very good results with small 
diameters; but with larger diameters very 
much depends upon the shape of, and the 
wear on, the nozzle, its position among several 
others or relatively to the die, and on whether 
the outer skin will contain air bubbles or be 
cracked. If too much solvent is taken, or 
the proportions of a composite solvent are not 
quite suitable, the density and uniformity of 
the powder will suffer. One of the greatest 
difficulties lies in the proper drying of a 


of not knowing exactly when the correct 
amount of solvent is present, and, on the 
other hand, a certain amount of risk, in that 
the powder would in course of time undergo 
changes by gradual evaporation of the 
solvent. 

I have already stated that, as far as military 
powders are concerned, there are nowadays only 
two varieties—pure jnitrocellulose powders, and 
those made of nitrocellulose and nitroglycerine. 
Formerly all kinds of powders were made, 
some of very fanciful mixture ; but it was 
found that complicated compositions were 
most difficult to regulate, and a return was 
therefore made to 'more simple combinations. 
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I need not enter into these, every book and 
The Patent Journal will satisfy the curious. 
Sporting powders are of two kinds—the so- 
called bulk powders, consisting of loose gran¬ 
ules coated or hardened by means of a solvent, 
and the so-called condensed powders, which 
are gelatinised throughout, and made in 
practically the same way as military flake 
powders.* The former are supposed exactly to 
fill a cartridge used in the old black powder 
gun, the latter are made for more modern 
weapons. Another kind of sporting powder, 
which occupies an intermediate position, is 
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rapid oscillations. Alternately it may be put 
into an hydraulic press, and then broken into 
grains, the solvent being in every case sprinkled 
over when the grains are already formed. 

The condensed ” powders are usually made 
by rolling the ** paste into very thin sheets 
(o'l mm. and less), which are then cut into 
small flakes to obtain the requisite rapidity of 
combustion. Such powders are dried fairly 
quickly, and they may sometimes even be 
boiled in water to promote elimination of the 
solvent. 

The properties, keeping qualities, advan- 


Fio. 6. 



Smokeless Bulk Powder. (Seen under th? Microscope in Polarized Light.) 


made on the lines of the Walsrode powder# 
one of the earlier explosives, which still holds 
the market. This powder is thoroughly gelati¬ 
nised, but then treated with water or steam, 
whereby granules are formed and part of 
the solvent is driven out again, leaving a 
** bulky*’ but hard-grained powder behind. 
The usual “bulk” powders are composed of 
soluble nitro-cotton mixed with potassium or 
barium nitrate, and generally worked up in 
an incorporating mill or dhim. The mixture 
is then either sprittkled with water in a 
rotating drum so as to form grains, or ex¬ 
tended on a shaking table making short and 

* The microphotogrephs 5,6, 7 and 8 were kindly prepared 
by Mr. Henry de Mosenthal. 


tages and defects of smokeless powders and 
explosives generally, I will refer to in my last 
lecture. 

Since 1800, when How'ard invented fulminate 
of mercury, and since 1815, when Joseph Egg 
made the first cap, but little progress has been 
made in the manufacture of these articles. It 
is still the usual cap and the usual detonater, 
the only difference being that potassium 
chlorate enters partly into the composition of 
detonators; whilst for smokeless powders a 
hotter flame is found essential, and is obtained 
by adding a combustible substance. The idea 
of metallic powders also had an influence upon 
cap compositions, aluminium powder, either 
mixed with the fulminate or pressed in a layer 
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above it, having been successfully employed 
by Dr. Brownsdon and the King’s Norton 
Metal Company.* Quite recently Wohler and 
Matter made fulminates the subject of an 
interesting piece of research,f and found that 
small quantities of silver nitride suffice to 
replace the fulminate. Bielefeldt found 
already in iqooj that a small quantity of 
fulminate placed on top of trinitrotoluene or 
other aromatic nitro - compound forms an 
excellent detonating mixture. It is said that 
quite half of all the detonators at present 
manufactured in Germany are made with 


larger scale than formerly. Two kinds of 
mixers are used, both practically identical, 
inasmuch as mixing is effected by the gentle 
motion of indiarubber bodies, and both very 
safe to handle. The English mixer is called 
the jellybag mixer on account of a silk bag 
containing indiarubber rings strung up; the 
German mixer is saucer-shaped and contains 
indiarubber balls. 

The increasing demand for ammonium 
nitrate safety explosives has resulted in the 
use of greater quantities of powerful detona¬ 
tors. In the days of Kieselguhr dynamite a 
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Smokeless Flaks Powder. (Seen under the Microscope in Ordinary Light.) 


trinitrotoluol. Hyroniraus§ proposes lead 
nitride ([Njjo Pb) as a substitute for mercury 
fulminate. 

The manufacture of fulminate of mercury 
is carried on in almost the same way as that 
described fifty years ago. Its colour has, 
however, been improved from grey to white 
by the addition of d little hydrochloric 
acid and copper to the acid mixture, and the 
alcohol is now recovered from the carefully 
condensed vapours. Thi" mixing of cap 
Composition has to be carried out on a much 

** British Patent, No. 23366, of 1904. 
t ** Zeitschrift fiir das fi^esarate ^hiess-und-Sprengstoff- 
weseo,'* Z907, p. s8r. Also British Patent, No. 4468, of 1908, 
t British Patent, No. 80133, of 1900. 

\ British Patent, No. 1819, of Z908. 


No. 3 detonator was usual, and a so-called 
** double-force ” (No. 5) detonator was quite a 
luxury. Nowadays nearly all safety explosives 
require a No. 6 detonator, and most manufac¬ 
turers would be only too glad if the miner 
could be persuaded to use a No. 8 (2 gram) 
detonator, so as to make quite sure of perfect 
explosion. For the same reason, great 
progress has been made with electric detona¬ 
tors. Formerly high-tension fuses fired by 
frictional electric filachines were almost solely 
used, and Breguets were the only low tension 
fuses employed in mines. Nowadays the 
tendency is to use low tension fuses and 
magneto firing ajj^aratus, thus greatly reduc¬ 
ing the risk of firing the pit gases. Last year 


January 8^ 1909. 


JOURNAL OF THE ROYAL SOCIETY OF AjRTS. 


159 


the Fabrik Elektrischer’Ziinder, in Cologne, 
tried a system of shot firing from the surface. 
Formerly only a comparatively short length of 
wire could be laid without unduly increasing 
the strength of current required, and the man 
firing the shot had to take shelter in the mine. 
This firm introduces relays at various intervals, 
which keep up the strength of the current, so 
that a permanent main cable can be laid right 
up to the pit’s mouth. When everybody has 
left the mine the shots are fired, and ample 
time is thus given for any hang-fires to go off. 

Bickford’s invention still holdsJthe fieldjas 


ments. General Lau(*r and Mr. Tirmann 
introduced friction fuses, which arc fired by 
means of wires from a distance, and are ex¬ 
tensively used, chiefly in Austrian coal mines. 
Girard made '' cordeaux detonants ” by filling 
lead tubes with nitrohydrocellulose, and then 
drawing them out to the diameter of ordinary 
safety fuse. In igo6 these fuses were filled 
with melinite and now trinitrotoluene is also 
used, which permits the employment of lead 
tubes instead of the costly tin tubes indis¬ 
pensable with a picric acid explosive.* The 
most perfect fuse of this kind is, however, 


Fig. 8 . 



Smokkless Flake Powder. (Seen under the Microscope in Polarized Light.) 


regards safety fuses. I have explained in my 
first lecture wherein the few improvements 
consist, that were made on safety fuses. It is 
curious that all attempts to make a safety fuse 
with a core of smokeless powder or some other 
nitro-compound, have so far been unsatisfac¬ 
tory. It seems impossible to ensure uninter¬ 
rupted burning. The Westphalisch Anhaltische 
Gesellschaft some years ago made a fuse of 
this kind, which was not supposed to fire pit 
gas,* and was intended for-use in fiery mines. 
It was, however, evidently in its initial stage 
when I tested it, and I hav^ not heard of it 
since. Of late rapid-burning fuses were intro¬ 
duced, some being fired in groups by means 
of pistols and other ceutr^.,firing arrange- 

* British patent, No. 2125, of 1898. 


the instantaneous fuse invented by General 
Hess, and introduced into the Austro- 
Hungarian service. Originally it consisted 
of a mercuric fulminate core on four 
threads. In 1903 Hess “ phlegm at ised ” the 
fulminatet by the addition of 20 per cent, of 
hard paraffin, but a number of such fuses, tied 
together by knots, can be detonated by a 
common detonator, thus replacing electric 
shot firing and dispensing with a detonator in 
each borehole. The fuse can be cut, hammered, 
squeezed, <K:c., witho|Lit danger. Quite 13 
years ago, I could not understand why 
private manufacturers had not commenced to 

* Artilleristische Monatshefee, August, 1908. 

t ** Mittheilungen iiber GeRensthndo des Artillerle und 
Geniewesens,** 1907, p. 115. 
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manufacture Hess’ fuses for use in mines, and 
more especially with safety explosives, for 
which purpose they were readily adaptable. 
The phle^matised ” fuse is a great improve- 
ment, and I can therefore emphatically repeat 
my recommendation. 

The more industry progressed all over the 
world the greater the coal consumption 
became, and the more frequently occurred 
those appalling mine disasters which from 
time to time convulse public feeling. The 
British Government was the first to nominate 
a Fire-damp Commission ; but this only recom- 
mended^a palliative measure in the shape of a 
water cartridge. Then followed Commissions 
in Prussia, hVance, Saxony, and Austria ; but 
not one of them tried a safety explosive before 
September, 1885. The Prussian Commission 
at their meeting on the 25th of June, 1886, 
permitted by 13 votes to lO the use of dynamite 
when less than 3 per cent, of gas was present. 
The Commission even failed to ignite air con¬ 
taining between 3 and lo per cent, of pit 
gas by means of guncotton. Tonite was 
found unsafe; compressed Schultze powder 
vs as safe in a 10 per cent, gas mixture, but it 
was considered liable to decompose and to be 
very hygroscopic. The Prussian Government, 
however, had built a testing station and trial 
gallery at Neunkirchen in the beginning of 
September, 1885, under the direction of Mr. 
Margraf, who tested Hellhoffite, made by 
Messrs. Schmidt and Bichel, and consisting 
of nitric acid and nitrobenzene. Although this 
proved safe in the usual pit gas mixtures, yet 
it W'as found impossible to manipulate it, so 
another explosive—“Carbonite —made by the 
same firm, was tried. This was safe in small 
charges only; improvements were therefore 
made, and, in September 1887, a Carbonite 
consisting of saltpetre, cellulose, nitroglycerine 
and sulphuretted oil was found to be absolutely 
safe. In 1886 Margraf tested Securite (dini- 
tronaphthalene and ammonium nitrate mixed 
with an alcoholic solution of nitrated resin) 
against Carbonite, and this also was found 
safe. In April, 1887, Roburite and Kinetite 
were tried, and in August, 1887, soda dynamite. 
Thus Carbonite was really the first safety ex¬ 
plosive, and, curiously enough, it has not yet 
been surpassed for safety. 

It is necessary to distinguish between 
explosives which are safe in manipulation 
(handhabungssicher), and such as are safe 
in fire-damp (wettersicher). The latter only 
are called safety explosives in this country, 
and I cannot understand why it was resolved 


at the Congress of Applied Chemistry in Rome 
to designate by the word safety explosive those 
safe in manipulation only, when 25 years of 
usage clearly pointed to another meaning. At 
any rate, even those who proposed this resolu¬ 
tion have since been unable to bring it into 
effect. 

The obvious question is, what makes an 
explosive safe in fire-damp ? I confess that, 
having most carefully examined the views of 
those most competent to give an opinion, I 
fail to find a definite answer. At one time the 
Prussian Commission stated that the more 
rapid the explosion the safer the explosive, 
and some colour is lent to this theory by the 
fact that fulminate of mercury does not ordin¬ 
arily ignite fire-damp, whilst black powder 
always does. The theory is, however, contro¬ 
verted by certain black powder mixtures, 
foremost among which is Bobbinite, which is 
safe up to a certain point, and by nitro¬ 
glycerine and blasting gelatine which are 
not. 

The French Government Commission stated 
that a mixture of methane and air would ignite 
at 650** C, but that ignition was delayed for 
about ten seconds, and therefore a so much 
higher temperature was necessary that an 
explosive, whose temperature of explosion 
as calculated by thermochemical data was 
below 1500® C, could be licensed for use in 
fiery mines. Curiously enough, Carbonite, so 
far the safest of all, and several others which 
are licensed for such use, have a temperature 
of explosion considerably higher than 1500^ C. 

Mr. Bichel, to whom in conjunction with his 
collaborator Dr. Mettegang, w'e owe most 
excellent methods for examining explosives, 
says that the velocity of detonation, the 
maximum temperature of the products of 
combustion, the length and the duration of 
the flame of an explosive, all influence the 
safety of an explosive adversely,* Whilst 
this is undoubtedly correct, he has thereby 
abandoned the theories of others, and this 
perhaps advantageously. Thus he requires a 
slow detonating explosive, and does not 
trouble about the temperature of explosion, 
but about the temperature of the products ; 
the length and duration of the flame are 
evidently a function' of the rapidity of explosion 
and the quantity of its products. He therefore 
considers, and in the author's opinion very 
justly, the nature of the products of com¬ 
bustion to be all important, whether they- 


* Gluckftuf, 1904, No. 35. 
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consist of solid particles which remain in¬ 
candescent for a considerable time, or of large 
quantities of combustible gases shot forward 
with great force. In this way he corroborates 
early attempts to photograph the flame of an 
explosion made by Schocneweg, the inventor 
of Securite, and by Siersch of Pozsony. He 
does this by placing the whole matter on a 
scientific basis, using ingenious apparatus for 
determining each factor. The velocity of 
detonation cannot, however, be considered to be 
a determining factor under all circumstances. 
Certain nitroglycerine explosives, amongst 
which we may also include Carbonite, explode 
much more rapidly than, say Bobbinite, and 
yet show themselves to be much safer when 
tested. I myself have found that up to a 
certain point the addition of picric acid gave 
increased safety on test. 

It will be remembered that the British Com¬ 
mission found a water-jacket round the charge 
very efficient. In Austria they followed this 
up by using wet moss and sand, and thus the 
idea of using water of ciy^stallisation instead 
vN^as evolved. Sodium carbonate, magnesium 
sulphate, and other substances were tried, 
either separately in front of the explosive or 
as ingredients. More prominence was then 
given to the French recommendations, and 
the notion became prevalent that the addition 
to the explosiV(‘ must be a flame-cooling agent 
in the shape of water vapour or some other 
heat-absorbing gas. Thus permanganate, 
bichromate, oxalates, and other salts w'ere 
used, and of late common salt has sprung 
into favour. 

The only definite result obtained so far is 
that ammonium nitrate is absolutely safe in 
all quantities, and that the addition of cellulose 
to nitroglycerine compositions, e,g,^ rye flour 
to Carbonites, orw'ood pulp to other explosives, 
renders them highly inert in fire-damp mixtures. 
Ammonium nitrate cannot, however, be used 
by itself, although Lobry de Bruyn succeeded 
in exploding it,* and, therefore, some com¬ 
bustible substance must be added. It simply 
remains to be determined what minimum 
quantity of such combustible can be added 
to avoid flames of great length and duration. 

The next question is how can one tell whether 
an explosive is “safe.*’ This question is a 
still more difficult one to answer. The various 
Governments, and also certain factories, have 
erected testing stations in which explosives 
are tested in mixtures of air with natural pit 

* Recueil des traVAux cbimlques Pajs-Bai,’* xSgt, 
P* la;. 
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gas, artificially produced methane, coal gas, 
benzene, <Si:c. I myself have had the privilege 
of designing a testing station of this kind for 
a German factory. These stations generally 
consist of a long wooden or iron tunnel, round 
or oval in section. The explosive is shot at a 
definite angle with the roof out of a mortar 
into a gas mixture, thus imitating the natural 
conditions in a mine as closely as possible. 
In some of these stations a short section may 
be partitioned off for special tests. In this 
country a ballistic pendulum is used to 
ascertain the quantity of the explosive equal 
in force to four ounces of dynamite No^i, and 
this quantity with a stemmed shot is then fired 
in air containing 15 per cent, of coal gas. If 
the mixture does not fire in 20 shots, the 
explosive is considered a safe one. In most 
other countries the quantity of the explosive in 
question is determined, which w'ill fire and 
that which will just not fire a certain pit gas 
mixture. This gives us what Mr. Watteyne, 
the well-known Belgian authority, calls the 
charge limite ” of an explosive. This latter 
way is certainly the more rational one, since 
it permits of comparison between different 
kinds of explosives. Is this method of test¬ 
ing, however, above reproach ^ I think not, 
although I know^ of no better one at present. 
It has been found that the narrower the bore of 
the cannon the more easily ignition takes place 
under certain circumstances. The Woolw'ich 
circular section gallery, w'hich has a sectional 
area of 0*36 square metres, is much more 
sensitive than the elliptical Belgian one, whose 
sectional area is 2 square metres, and in fact 
even with equal diameters each gallery may 
be said to have its own ignition temperament, 
which affects the results. Thus, quite recent 
tests at Frameries in a gallery having a 
sectional area of 0*28 square metres showed 
that two safety explosives, whose charge limite 
was 900 and 450 grammes respectively, fired 
at 300 and at 75 grammes. The gas used also 
exerts considerable influence on the tests, and 
it is a great pity that the proposal made at the 
Berlin Congress of applied chemistry to carry 
out comparative tests between certain gas 
mixtures was not adopted. 

It has been known for a long time that 
coal dust as well as pit gas is highly explosive, 
and in the early days of safety explosives tests 
w^ere made in coal dust alone and in coal dust 
mixed with pit gas. I believe that Engler, 
when investigating explosions if? the charcoal 
heaps of the Black Forest,* was the first to 

• ** Chemisebe Industrie, * 1885, No. 6. 
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show that mixtures of air with coal and other 
carbonaceous matter which, on heating, 
develop combustible gases, could be exploded, 
but that this was not the case with charcoal 
or soot. Mixtures of coal gas and air, how- 


whilst Messrs. Martin and Hall, the British 
Inspectors of Mines, have preached in vain 
against dusty toads. Ultimately, when mere 
watering of mine galleries proved to be of 
little use, the Mining Association of Great 


Fig. 9. 



Testing Station at Feameeiks. (End view.) 


-ever, so ‘poor in gas as to be non-inflammable, 
^ere rendered explosive by the addition of 
^ome^ charcoal dust. Other experts, such as 
Mr. Simon, of Lievin,^ have carried out and 

'described many experiments with coal dust, 

.----- 

• ** Annale? des Mines,** November, 1890. 


Britain took the lead, experimentally in¬ 
vestigating the influence of coal dust on ex¬ 
plosions in mines. As is usual, anything 
done in this country is done thoroughly, 
and an iron shell, 7 feet 6 inches in dia¬ 
meter, and 1,083 long*! was used to 
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carry out the experiments. So far, it has 
already been ascertained* that two zones of 
stone dust on either side of a zone of coal dust 
arrested the path of a flame, and that unless 
the coal dust zone exceeded 180 feet in length, 
no explosive force was manifested. Might I 


methods for absorption has proved to be the 
production of a fine spray, or mist of moisture. 
It seems quite feasible to utilise certain lengths* 
of tunnel for the construction of inverted 
absorption towers at intervals, and certainly at 
every point where a side gallery runs into the 


Fig, 10. 



Testing Station at Fkamkries, (View of the Interior.) 


submit an old idea, whichj I base on some 
patents of mine that have proved highly use¬ 
ful ? An absorption tower retains solid parti¬ 
cles contained in a gas mixture, and also cools 
the latter very efficiently, and one of the best 

Coal Dust Experiments," The Times^ September 24tb, 

rsoa. 


main or haulage roads, ^ Water is plentiful iiv 
a mine, high pressure pumps are always avail¬ 
able, and it would therefore only be necessary 
to instal and maintain a number of spray 
nozzles, like those used for absorbing and 
cooling steam in large generating plants, to 
permeale an air zone, say 20 3^ards long, with 



164 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


January S, X909, 


fine water mist. I think a number of such 
zones would absolutely prevent the ever present 
danger of transmitting an isolated explosion 
to the whole of the mine, whilst it will cause 
no inconvenience, and may even beneficially 
affect the miners. 1 hope this idea will be 
given a trial in the near future. So much 
seems certain to me from the study of the 
results of past investigators that a small 
addition of coal dust will be found to promote 
the explosion of poor gas mixtures, and that, 
therefore, a separation of the dust from the 
gas will, in some cases* prevent an explosion. 

Lacking definite knowledge as to what 
renders an explosive safe in fire-damp, and how 
this is to be ascertained, it would be natural to 
seek a solution in practical results. The sale of 
an article does not always depend upon its real 
value, but very frequently on the way in which it 
is advertised and pushed, whether it is made 
in the country of consumption or not, whether 
it possesses disadvantages that render another 
less efficient article a preferable one, &c. In 
spite of this, it is not unfair to assume that 
the statistics showing the quantities of safety 
explosives actually consumed in a great coal- 
producing country like Great Britain have a 
real bearing on the question as to which 
explosives have given a reasonable amount of 
safety. The report of the Inspectors of Ex¬ 
plosives for 1907 gives the following highly- 
Instructive table. 

Out of a total consumption of 7,764,122 lbs. 
w'ere used : — 


Name of Explosive. guantUy Used. Perc«ita,eol 


Saxonite. 

Bobbiiiite . 

Monobel Powder ., 

Ammonite. 

Carbonite . 

Roburite . 

Arkite . 

Westfalite. 

Bellite . 

Rippite . 

Faversham Powder 

Stowite. 

Ammonal . 


l,72I,iq3 .. 

22’I8 

1,063,111 .. 

13-69 

7H.69I •• 

9-17 

562,405 .. 

7*25 

SSI.948 .. 

711 

SI0.438 .. 

h'57 

437.780 .. 

5-64 

405,691 .. 

5*22 

37I.4SS •• 

478 

306,408 

3*95 

224,200 .. 

2-88 

180,393 ■ ■ 

232 

T 14,806 .. 

1*48 


Of these Saxonite, Monobel powder, Carbonite, 
Ajrkite, Rippite, and Stowite contain large per¬ 
centages of nitroglycerine. Bobbinite is a 
black powder mixture, the rest are ammonium 
nitrate explosives. 

From the enquiry on Bobljinite* the following 
table regarding accidents in coal mines caused 

* Report of the Departmental Committee on Bobbinite, 
London, Z907. 


by various safety explosives in 

1904 and 1905 

is calculated: — 






Bobbinite. 

Other Permitted 
Kxplosives. 


No. 

Per cent. 

No. 

Per cent. 

Consumption in 





1907 . 

— 

13-69 


86-31 

Accidents .... 

20 

17-54 

94 

82*46 

Killed . 

2 

8'33 

22 

91-67 

Injured. 

30 

18-87 

129 

81-13 

It will thus 

be seen that a 

black powder 


mixture like Bobbinite, which would not be 
licensed in any other country and be con¬ 
demned without trial, ranks second in con¬ 
sumption, being used to the extent of 13*7 
per cent, of the total consumption ; whilst 
Saxonite, a nitroglycerine explosive, ranks first 
with 22* 18 per cent, of the total. 

Am I therefore right in saying that we have 
succeeded in making the use of explosives in 
coal mines infinitely more safe than before, 
but that we do not really know w^hy ? 


PATENTS REVOKED AND COMPUL¬ 
SORY WORKING UNDER THE NEW 
ACT. 

By J. a. Law, C.P.A. 

The Comptroller-General {Sir C. N. Dalton) has 
just issued the second decision under the section of 
the Patents and Designs Act of 1907 enabling a 
patent to be revoked on the ground of failure to 
carry out the patented manufacture to an adequate 
extent in this country. The first decision was 
noticed in an article by the writer in T/u' J/ant hestcr 
Guardian of the 12th December, 1908, and has been 
fully reported in the London papers. It dealt chiefly 
with the question whether the patentee had given 
satisfactory reasons for not carrying on the manu¬ 
facture as required by the Act. The decision just 
given deals also with the question of the extent of 
manufacture in this country that can be regarded as 
adequate. 

The invention in question related to sewing- 
machines and consisted of a number of improvements 
and special constructions of parts of a machine, the 
main object of the invention being, according to the 
complete specification, to produce a lock - stitch 
sewing-machine capable of operating at a very high 
speed with smoothness, ease, and but little noise, upon 
either thick or thin material. It appears that the 
machine was imported from the United States wholly 
manufactured, but that before it was sold in this 
country a few parts were taken out and for them there 
were substituted others which were manufactured here 
of strength and of design specially suited to the in¬ 
tended purpose of the machine. The substituted parts 
were, however, very few in number as compared with 
the other patented parts of the machine. Ccitain 
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accessories not the subject of the patent were manu¬ 
factured in this country and sold in certain cases with 
the machine. 

The Comptroller, as no doubt was to be expected, 
said that the accessories must be disregarded, as they 
did not form part of the invention protected by llie 
patent. 

In regard to the parts of the patented article that 
w'ere made in this country, the Comptroller held that, 
on the facts of the case, the patented article was not 
manufactured to an adequate extent in the United 
Kingdom within the meaning of the section. The 
Comptroller added, “ It seems to me impossible to 
contend that the public demand m this country for 
the patented article is substantially made by the 
manufacture here of a comparatively small number 
of substantial parts which are mere modifications, 
made to suit the taste and convenience of certain 
purchasers, for which there would be no demand 
except for the purjiose of using them as parts of the 
entire machine.” 

It is not very clear how far this decision goes, but it 
is submitted that it is not distinctly laid down that in 
order to carry out adequate manufacture it is neces¬ 
sary to manufacture in this country the whole of the 
parts of a machine when only ceitain parts, 01 combina¬ 
tion of parts, of that machine are claimed by the 
patentee as his invention. It is tiue that the passage 
above quoted seems rathei to indicate that the entire 
machine should be manufactured in this country, 
but in arriving at the principle on which to decide 
what was adequate manufacture, the Comptroller 
referred to decisions of the Supreme Court of the 
German Empire, which he considered, although they 
might not be binding on English Couits, could not 
be lightly disregarded by him in the absence of de¬ 
cisions of the English Courts to the contrar}% and he 
came to the conclusion that if the essential features 
of a patented article were not manufactured in the 
United Kingdom to such an extent as substantially 
lo satisfy the demand here, but were imported 
from the United States, the patented article was 
not manufactured to an adequate extent in the 
United Kingdom. According to one of the decisions 
apparently refeiTed to by the Comptroller, w’hen an 
invention consists meicly in the combination of 
known parts it is sufficient to make the combination 
in Germany, and the making of the individual parts 
is not necessary. When, how’cver, an alteration of 
known parts is necessary to bring about the effect of 
•the combination, the alteration at least, according to 
the German law, must be effected in that country. 
From this it would appear that if the German prac¬ 
tice is to be followed it would be sufficient in the 
case of a patent for a combination of parts merely to 
put together the parts in this country, provided that 
the parts are such as are ordinarily made for other 
purposes, and are not, therefore, necessarily made for 
the purpose of the invention. It does not seem 
improbable, however, that the amount of manufac¬ 
ture required in any particular case will depend 


upon the wording of the claims of the patent in 
question. 

The decision also deals with the question of 
whether the patentees had given satisfactory reasons 
why the patented article was not manufactured to an 
adequate extent in this country. The patentees 
admitted that they had the machines manufactured 
for them in the United States by a firm whom they 
.alleged to be the best tool manufactuiers in the 
world and declared that, regard being had 10 the 
nature of the tools and the skilled workmanship 
required, it would be abs dutely impossible to manu¬ 
facture successfully in the United Kingdom entire 
sewing-machines according to the patent. The 
Comptroller said that, although it was verj^TOtTIral 
that the patentees should, in perfect good faith, 
believe that their machine was a better one than 
any one else could produce and that the American 
firm were the best tool manufacturers in the world, it 
was manifest that opinions of that kiml must be re¬ 
ceived with considerable hesitation in view of the 
high-class machinery that w^as turned out in this 
country and on the Continent, and that, even if they 
should be substantiated, they could not of themselves 
afford a satisfactory reason for not mauufactunng in 
the United Kingdom, since, even if they were correct, 
they would not explain why the patentee had not 
taken steps to import into this country the requisite 
tools and skilled labour for the manufactuie of the 
machines. 

In a further attempt to prevent revocation, the 
patentees alleged that if the patent were revoked the 
country would be flooded with German and other 
Continental imitations of their machines, wbich, they 
were convinced, were very much inferior to theirs. 
The Comptroller said that he could not but think 
that the persons who were likely to buy these 
machines, which he understood were not employed 
for domestic purposes, but mainly by large wholesale 
firms making ready-made clothing, might be safely 
trusted to look after their own interests in the 
matter, and he doubted very much whether they 
Avould not prefer that the trade should be freed, and 
that they should have the opportunity of testing the 
qualities of some of those much maligned German 
sewing-machines, which could not be brought into 
this country as long as the patent remainded in force. 

In regard to whether he should make an order 
revoking the patent forthwith, or after a reasonable 
interv’al specified in the order, the Comptroller said 
that he thought the power to defer the revocation 
for a reasonable interval was given for the protection 
of patentees who of their own accord had taken sub¬ 
stantial preliminary steps—for example, by the pur¬ 
chase of sites and the erection of factories—to comply 
with the requirements of the Act, but had not had 
sufficient time to complete their works and actually 
manufacture the patented article, before the applica¬ 
tion had been made to revoke their patent. In the 
present case it appeared that the patentees had taken 
no steps whatever with a view to meeting the require- 
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ments of the section, although more than sixteen 
months had elapsed since the passing of the Act. 

In the lesult, the Comptroller otdered, subject to 
an appeal to the Court, that the patents should be 
revoked forthwith, and that the patentees should pay 
the applicants’ costs to the amount of forty guineas. 


HOME INDUSTRIES. 

The Proposed Engineering Amaigatnation .—A 
proposal for a great engineering amalgamation is 
being considered, and theie can be little doubt that 
if it goes through it will greatlv benefit the engineer¬ 
ing industry on the North - East Coast. It will 
inciuuV oCNcral very large engine-building firms, and 
enable the shipbuilding industry to be supplied with 
machinery at prices which will compare favourably 
with those of other competing centres, whilst securing 
a fair manufacturing profit. Marine engine building 
presents an ideal proposition for the application of 
such a scheme. At the ordinary general meeting of 
Richardson, Westgarth and Co., Ltd,, one of the 
concerns to be included in the proposed amalgama¬ 
tion, Sir Christopher Furness drew a graphic picture 
of the havoc wrought by the senseless strike, which 
involved the practical stoppage of the engineering 
industry on the North-East Coast for some months 
of last year. “We were compelled,” said Sir 
Christopher Furness, “ to see our profits turned 
into losses, grass actually growing in our yards, our 
customers disappointed and dispirited, and our busi¬ 
ness brought to a dead standstill, by reason of our 
inability to accept orders.” The strike is over, but 
much of the mischief caused by it remains. Foreign 
rivals have got a start that will be difficult to 
recover. The position to be faced is one of 
intense competition,—how intense is indicated by 
the fact that once highly remunerative forge 
departments are now practically closed, as forg¬ 
ings can be obtained at considerably lower prices 
than they can be produced in this country. If this 
great mdustr\ is to be restored to its former pros¬ 
perity, or something appioaching it, the excellence of 
manufacture must be increased and the cost of pro¬ 
duction decreased, results that might be greatly facili¬ 
tated by amalgamation. The production of marine 
machinery, and the mass of detail in particular con¬ 
nection therewith, involves so many trades, each 
requiring a separate department, that specialised pio- 
duction in bulk, under concentrated management, 
becomes practically impossible for the average 
engine builder, but under an adequate scheme of 
amalgamation the entire proposition is simplified. 
For example, the companies considering the proposed 
scheme of amalgamation have, during the past seven 
years, supplied complete equipment to 1,206 steam¬ 
ships, having an aggregate horse-power of 2,150,000. 
The detail alone in connection with the yearly output 
of 172 sets of machinery is enormous, and were it 
standardised and manufactured under modern con¬ 
ditions profits would be obtained which, under the 


present conditions, are quite impossible. Experience 
has proved that in order to exist at all everv engine 
manufacturer must, no matter how well his works may 
be equipped at present, continue to spend money very 
freely, and the essence of the contemplated scheme 
of amalgamation is to spend the money in such a 
manner as will enable a united body of manufacturers 
to meet competition with far greater success than is 
possible by independent units, each repeating the 
other’s work in a fashion which, in years to come, 
will be regarded as tantamount to commercial suicide. 

'J'he Navy and Shipbuilding .—Although only a 
few shipyards and a few engineers have the necessary 
plant and expeiience necessaiy for Admiralty work, 
wherever the vessels aie built a good deal of the 
accessory and incidental work, sucli as armour plates, 
electric machinery, steering gear, anchors and chains, 
guns and gun-mountings, has to be done in 

othei quarters, and the allocation of this work benefits 
the localities concerned. Recently considerable 
Admiralty contracts have been given out, the Clyde 
getting the lion’s share, as was to be expected, seeing 
that the Clyde yards can supply every class of work 
that the Admiralty requires. Three second-class 
cruisers and two destroyers ba\e been ordered from 
the Clyde, involving an expenditure there of 
;fi,250,ooo, in addition to ^()00,000 for six destroyers 
ordered a short time previously. Three cruisers, 
eight destroyers, and the machinery for another of 
the cruisers arc to be built on the Clyde, and the Fair- 
field Shipbuilding and Engineering Company are also 
to supply the turbines for the battleship 
now being comjdeted at Portsmouth, whilst John 
Brown and Co., Clydebank, supplied the turbines for 
the cruiser now being completed at Pembroke. 

The total money value of the contracts placed with 
the Clyde is about ;^2,500,000, and on the lyne the 
battleship Superb is being completed by the Arm¬ 
strong-Whitworth Company, and a 33 knot destroyer 
and cruiser have been ordered. Palmer’s Company 
are building three torpedo boats and a destroyer, and 
the Parsons Tuibine Company are making the tur¬ 
bines for a battleship building at one of the dock¬ 
yards. The total money value of the Admiralty work 
now’ in hand on the Tyne is about 1,500,000. At 
Barrow’, Vicars, Sons and Maxim have on band a 
battleship and a number of submarines, besides a* 
cruiser, and on the Mersey, Cammell, Laird and Co. 
have four destroyers. The total money value involved 
in the Admiralty contracts in the West Coast district 
is about 1,250,000. The Thames Ironwork Com¬ 
pany, Thorneycroft and Co., and J. F. White and 
Co. have contracts for torpedo boats and destroyers in* 
volving an aggregate expenditure of about 1,250,000. 
It will be seen from these particulars that some of 
the yards and engine shops are being prodded by 
the Admiralty with partial employment until the 
demand for merchant steamers revives. 

The Training of Affisans, —Mr. J. W. Mahin, of 
Nottingham, has addressed to the Department of 
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Commerce and Labour at Washington an interesting 
memorandum u])on the lack of a proper system of 
training for boys from 14 to 20 years of age for the 
•engineeritig trades; and he attributes the large 
amount of casual labour and unemployment in this 
county to the facts that in relatively lew factories boys 
are engaged as apprentices, and that in such factories 
where they are taken the employers are harassed 
and obstructed by the trade unions. The com¬ 
plaint is not a novel one, but the danger 
indicated is a very real one, and unfortunately 
the remedy is not apparent. It is much less 
easy than it used to be for aspiring youths to 
learn, by a thorough apprenticeship in the shops, to 
become skilled artisans. The system that reared 
a race of artisans and craftsmen unequalled in Euro- 
j)ean commercial history is slowly passing away, and 
in its place we have the unsystematic employment 
of boys in workshops to learn what they can without 
the necessary drill, discijdine, and progress from one 
job to another which make the capable workman, Mr. 
Mahin directs attention to the apprenticeship system 
in vogue in the woiks of Browne and Sharpe, of 
l*io\idence, Rhode Island, wheic apprentices are 
taken through all the diflerent depaitments of the 
works and are taught by special instiuctors. The 
unanagers of the firm say that the system ts essential 
to the prosperity of the business, and that the upper 
ranks of the staff aic recruited in this manner. There 
are of conrse firms in this counliy which depend for 
their future start upon specially training boys in their 
own shops, but those who provide in this manner for 
the needs of special trades steadily diminish. 

Japanese Competition. — Many fears ha>e been 
expressed as to the cfl'ects of Japanese competition 
upon the British export tiade, the argument being 
that this country wiU be gieatly handicapped in the 
markets of the East by the products of the cheap 
laboui of Japan. But the repoit of a Ignited States 
special agent, who has been conducting imestigations 
in Japan, goes to confirm the Niew that cheap labour 
does not necessaiily mean cheap production. The 
agent in question sa)s that a visit to Japan tends to 
disprove this theoi y. The J apanese in many directions, 
especially in cabinetmaking, is an expert and finished 
woikman. Although he uses an infinitesimal plane, 
and planes towaids himself, and his hand-saw looks 
like an over-grown butcher’s knife, with saw' teeth 
cut in its edge, he produces fine woik. But give him 
a machine nearly automatic to tackle, and he is not a 
success. Wire nails are used exclusively in Japan, 
and hence there is an immense demand for them. 
Among the many stock companies formed during 
the Japanese - Russian War, when money was 
plentiful, was a wire nail mill. The latest up-to- 
date machinery was brought out from the United 
States, and everything that money and skill could 
•command was secured to make the mill a great 
success. As a final step a superintendent was 
•brought from a large mill from Cleveland, Ohio, 


and put in charge. In spite of this expenditure of 
talent, money, and time, the superintendent is not aide 
to make nails at a price that at all interferes with im¬ 
porting and selling at a satisfactory profit. When 
asked why he cannot make naiU as cheaply as he did 
in Cleveland, he replied, “ It is simply a question 
of labour. In (develand one man tended and kept 
running four or five machines; here it takes four or 
five men to tend one machine, and they don’t keep it 
running as they should at that.” 


CORRESPONDENCE. 

THE WORKING OF THE PATENTS’ ACT. 

Referring to the remarks in this week’s Journal 
may I venture to suggest that the “ Working of the 
Patents’ Act ” which secured the revocation of the 
Belgian rights would cancel those of any other im¬ 
porting Patentee, which wa*., 1 assume, the object of 
the Act, and the incidence of ordinary competition 
was not within its scope. With regard to the Eng¬ 
lish trade at laige the ie\ocation pcimits them to 
compete in the home markets, which iney could not 
do before. Of course the cancellation of a foreign 
patent and the retention of the British rights would 
be advantageous; but is it practicable 

Chas. Elstoh. 

January a. 1000 

OBITUARY. 

Sir Thomas Wari>i.e, J.F., l-.C.S., K.G.S.— 
The Royal Society of Arts has lost a well-knowm 
member in the person of Sir Thomas Wardle, who 
died at his residence, Ecek, .StafTordshire, on the 3rd 
inst., in his seventy-eighth \eai. Entering eom- 
meicial life at an eaily age, he cairied on a most 
successful business as silk dyer and finisher and a silk 
and calico printer. He v\as the first business man to 
discover a satisfactory process of djeing the wtUI 
tussur silk of India, and, at the instance of Sir 
Geoige Birdw'ood, he was sent out by the Secretaiy 
of^State for India, in 188::;, to leport on sericiculture 
in Bengal. This w'as the tiist of several visits to the 
East, and in his woik, “Kashmir and its New Silk 
Industry ” (1004), Sir Thomas Wardle gave an 
account of the mannei in which, mainly thiough his 
instrumentality, the moribund industry was, after 
innumerable difficultie.*'. plac-d upon a footing of 
greater prosperity than it had ever enjoyed before. 

Sir Thomas (who w'as appointed a Chevalier of the 
Legion of Honour for his services as a juror at the 
International Paris Exhibition of 1878-9, and received 
his knighthood in 1897) wrote numeious monographs 
upon the technical aspects of sericiculture and silk¬ 
weaving ; and he was the honorary expert on silk of 
jthe Impeii^ Institute, president of the Silk Associa- 
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tion of Great Britain and Ireland, and bon. secretary 
of the Ladies’ National Silk Association. He bad 
many interests outside his immediate field of labour. 
He was a Fellow of the Chemical, Geological, and 
Royal Statistical Societies, and a member of the 
Council of the Pal^ontographical Society. 

He became a member of the Society of Arts in 
1878. In the following year he read his first paper 
on “ The Wild Silks of India, principally Tussur,’* 
for which he received the Society’s silver medal. 
Since then he contributed three papers, on “Re¬ 
searches on Silk Fibre, * “ The History and De¬ 
scription of the Growing Uses of Tussur Silk,” and 
‘iJfillSUpvements in the Design, Colouring, and 
Manufacture of British Silks.” On several occasions 
he presided at Ordinary Meetings of the Society, 
and he frequently made valuable contributions to the 
discussions 

MEETINGS OF THE SOCIETY. 

Ordinakv Meetings. 

Wednesday evening^s, at 8 o’clock :— 
January 20.—“ tiothic Art in Spain.” By 
Henry C. Brewer. Major Martin Hume will 
preside. 

January 27.—“ The Part played by Vermin 
in the Spread of Disease.” By James Cantlik, 
M.A., M.B., C.M., F.R.C.S., D.P.H, 

February 3. —“ The Problem of Unemployment.” 
By Bolton Smart (Superintendent of the Hollesley 
Bay Labour Colony, Suffolk). 

February 10.—“ Bosnia and Herzegovina.” By 
Archibald R. Colquhoun, F.R.G.S.,M.Inst.C.E. 

February 17.—“The Commercial Relations of 
France and Great Britain.” By Monsieur Yves 
Guyot. Sir Robert Giffen, K.C.B. , F.R.S., 
LL.D., will preside. 

Indian Section. 

Thursday afternoon, at 4.30 o’clock :— 
January 28. —“ Some Phases of Hinduism.” 
By Krishna Gobinda Gupta, Member of the 
Council of India. 

Colonial Section. 

Tuesday afternoon, at 4.30 o’clock :— 
February 2.—“ The Production of Wheat in the 
British Empire.” By ALBERT E, Humphries, 
Chairman of the Home-Grown Wheat Committee. 

Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

G. L. Addknbrooke, M.I.E.E., “The 
Public Supply of Electric Power in the United 
Kingdom.” Three Lectures. 

Leciure I.~January 18.—Statistics of the 
power employed in the United Kingdom^ Th f 


opening for electrification—Public supply of power 
by local authorities and companies—The present 
position—Prices of power supply—Power used in 
proportion to labour—The influence of load and 
diversity factors — Capital cost of power supply 
undertakings. 

Lecture II. —^January 25.—The working costs 
of power supply undertakings of different sizes and 
the prices at which they can supply energy—The 
modem power station. 

Lecture III.— February i.— The distribution 
of electric energy at high pressure—Electric energy 
at the consumers—The development of electric power 
supply in the United Kingdom—Some observations 
on the legal position and on the relations of public 
and private enterprise. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, Jan. xi... Mechanical Engineers, Storey’s-gate^ 

S. W., « p.m. (Graduate Section.) Mr. Roy V. 
Vining, “Motor-Car Construction and Design.** 

Surveyors, la, Great George-street, S.W., 8 p.m. 
Discussion on Mr. Herbert T. Scoblo's paper,. 
“The Administrative Aspects of Sewage Dis¬ 
posal." 

London Institution, Finsbury-circus, E.C., s p>m. 
Mr. J, S. Scarf, “ Light and Colour.” 

Tubsday, Jan la. .Asiatic, aa, Albemarle -street, W., 4 p.ra. 

Dr. A. K. Coomaraswamj, “ Mahay ana Bronzes* 
from Ceylon and Java.” 

Photographic, 66, Russell-square, W.C., 8 p.m. 
Colonial, Whitehall Rooms, Whitehall-place, S.W,,. 
8 p.m. Prof. R. Wallace, “Rhodesia and its 
Agricultural Possibilites.” 

Wednesday, Jan. 13 ..ROYAL SOCIETY OF ARTS, 
John-street, Adolphi, W.C., 5 p.m. (Juvenile 
Lecture.) Prof. C. Waldstein, “ Digging for 
Ancient Art Treasures.” (Lecture II.) 

Geological, Burlington-house, W., 8 p.ra. i. Prof. 
Johan H. L. Vogt, “ Labradorite-Norite with 
Porph>ritic Labradorite-Crystals . a Contribution 
to the Study of the ‘ Gabbroidal Eutecticum.* *’ s. 
Mrs. Jane Longstaff, “The Genus Loxonema^ 
with descriptions of New Proterozoic Species.” 
Sanitary Institute, 74A, Margaret-street, W., 8 p.in. 
Discussion on “ The Purification of Water by 
Ozone and other Chemical Substances.” To be 
opened by Dr. S. Rideal. 

Thursday, Jan. 14...Antiquaries, Burlington-house, W. 
8^ p.ra. 

Linnean, Hurlington-house, W., 8 p.m. x. Mr. 
Arthur W. Hill, “ The genus Noiofrichej Turez,**” 
2. Dr. Percy Groom, “The Longitudinal Sym¬ 
metry of Centrospermese.*’ 

Junior Engineers, at Royal United Service Insti¬ 
tution, Whitehall, S.W., 7J p.m. Professor Johi> 

T. Nicholson, “ The Laws of Heat Transmission 
in Steam Boilers, as deduced from Experiment.’* 

London Institution, Finsbury-circus, E.C., 6 p.m* 
Mr. W. Rothenstein, “ A Basis for the Apprecia¬ 
tion of Works of Art.’* 

Electrical Engineers, 25, Great George-street, S.W,, 
8 p.ra. Mr. Stanley Clegg, “ The G B. System 
from a Tramway Manager’s Point of View,** 
Friday, Jam. 15... Mechanical Engineers, Storey’s-gate,. 
Westminster, S.W., 8 p.m. Mr, John Don, ‘*The 
Filtration and Porification of Water for Public 
Supply.” 
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NOTICES* 

NEXT WEEK. 

Mondav, January i8th, 8 p.m. (Cantor 
I.ecture.) G. L. Adi)KNP.kooke, M.I.E.E., 
"‘The Public Supply of Electric Power in the 
United Kingdom.” (Lecture I.) 

\Vkdnp:sd\v, January 20th, 8 p.m. (Ordi¬ 
nary Meeting.) Hknky C. Brewer, 
“ Gothic Art in Spain.” 

Further particulars of tht‘ Society’s meet¬ 
ings will be found at the end of this number. 


SWINEY PRIZE. 

The adjudicators under the will of the late 
Dr. Swiney are summoned to meet at the 
house of the Royal Society of Arts, John- 
«treet, Adelphi, l.ondon, on Wednesday, 
January 20, 1909, at 4.30 p.m., to make the 
award in conformity with the terms of the 
bequest contained in the will of the testator. 

(By Order) 

Henry Trueman Wood, 
Secretary. 


POSTPONEMENT OP THE NEXT 
MEETING OF THE INDIAN SECTION. 

Owing to the indisposition of Mr. Krishna 
Gobinda Gupta, who was to have read a paper 
on “Some Phases of Hinduism” before the 
Indian Section on January 28th, it has been 
found necessary to postpone the meeting to a 
date which will be announced subsequently. 


COVERS FOR JOURNAL. 

For the convenience of naembers wishing 
to bind their volumes of the Journal^ cloth 
covers will be supplied, post free, for is. 6d. 
each, on application to the Secretary, 


PROCEEDINGS OF THE SOCIETY. 

JUVENILE LECTURE. 

On Wednesday afternoon, January 13th, Mr. 
Charles Waldstein, Litt.D., Ph.D., Slade 
Professor of Fine Art in the University of 
Cambridge, delivered the second and final 
lecture of his course addressed to a juvenile 
audience, on “ Digging for Ancient Art 
Treasures.” 

After briefly recapitulating the matter of his 
first lecture, Professor Waldstein proceeded to 
show a series of slides illustrating the exca¬ 
vations of Professor Flinders Petrie at Abydos. 
Egypt, the lecturer explained, was specially 
fruitful to the archaeologist: both climate and 
soil were favourable to the preservation of 
archaeological remains, and the result was 
that the spade had revealed traces of almost 
continuous human history for eighty cen¬ 
turies. Pictures were showm of vases 
whose probable date was 8000 H.c. ; of jewel¬ 
lery from the grave of a queen, and a 
lady’s false “ front ” of 5000 B.c.; of the 
Pharaoh who ruled Egypt in the time of the 
Exodus, and of a huntsman, surrounded by 
birds and beasts, and accompanied by a cat 
retrieving a bird for its master. 

Professor Waldstein then spoke of the great 
work of Heinrich Schliemann, the poor boy of 
Mecklenburg, who, while apprenticed to a 
grocer, found time to make himself acquainted 
with the literature of Greece, and conceived a 
great ambition to excavate the site of Troy. 
The lecturer paid a warm tribute to this 
German pioneer, and explained how, in spite 
of the greatest difficulties and the adverse 
criticisms of many archaeologists, he had suc¬ 
ceeded in laying bare the site of Troy, and in 
tracing its history from pre-Homeric times to 
its occupation by the Romans. Many photo¬ 
graphs were also shown of Dr. Schliemann’s 
work at Mycenae, where he liscovered the 
palace of far-ruling Agamemnon, with its 
famous lion gateway, and the tomb of the 
monarch himself. 
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The work of Dr. Arthur Evans at Knossos, 
in Crete, was next described. Here had been 
found the palace of Minos, his labyrinth, his 
throne-room, and his throne, while in leaden 
boxes in a cellar were unearthed some clay 
tablets written in a script that has not yet been 
deciphered, but which appears to indicate that 
the Phoenician is not, as has been generally 
supposed, the earliest alphabet. Prof. Wald- 
stein then passed to the French excavations at 
Delphi, which have been so successful that with 
the aid of Pausanias one may now wander over 
the^site and recognise almost every building in 
the town. He also showed pictures of the great 
theatre at Epidaurus whose acoustic properties 
are so marvellous that, although it seats 10,000 
people, the slightest whisper on the stage may 
be heard from the farthest benches. In conclu¬ 
sion, the lecturer expressed the hope that it 
might be found possible at no distant date to 
explore the site of the ancient Herculaneum on 
which the modern town of Resina has been 
built. From the few excavations made there 
in the eighteenth century there was every 
reason to believe that under the sea of mud 
which buried the ancient-city lay the very rich¬ 
est treasures of classical art and literature. 

The Chairman (Sir William Lee-^Varner, 
K.C.S.I.) proposed a cordial vote of thanks to 
the lecturer for his interesting course, and 
this was carried unanimously. 

CANTOR LECTURE. 

TWENTY YEARS^ PROGRESS IN 
EXPLOSIVES.* 

By Oscar Guttmann, M.Inst.C.E., F.I.C., 
F.C.S. 

Lecture JV,—Delivered December 14, 1908. 

There are still a few applications of ex¬ 
plosives to be mentioned, and after that we 
may pass on to more general considerations. 

Nitrocellulose has found a great sphere of 
use for purposes other than smokeless powder 
or dynamites. The celluloid industry, intro¬ 
duced by the brothers Hyatt, and more 
recently the artificial silk industry, consume 
enormous quantities. Of celluloid, the United 
States produce about 4,000 tons per annum, 
Germany 15,000, and the nest of the world 
about 5,000 tons, of which yearly total of 
24,000 tons, this country produces about two 
per cent. This necessitates about 36,000 tons 

. . . n .i.iii . . . . . . . . ... 

• Tli« rifrht of reprodtiction is reierved. ^ 


of nitrocellulose per annum. Of artificial silk, 
about 5,000 tons are made annually, though 
only about 200 tops in England. The amounts 
used for varnishes like Pegamoid, Fabrikoid, 
&c,. for making or steeping incandescent gas 
mantles, for waterproofing solutions, for patent 
leather (nitrocellulose dissolved in amyl ace¬ 
tate, and mixed with aniline black) and 
for photography, are also considerable. As 
already mentioned, all these industries have 
abandoned the use of anything but cotton, 
because the ultimate product was much 
more reliable, and at the same time 
possessed valuable properties, necessarily 
absent in nitrocellulose made from wood- 
pulp, paper, cV:c. This is especially the 
case with artificial silk, for which tenacity and 
ductility of the spun fibre are as important as 
viscous, yet easy issue from the orifice of the 
“silk worm.” The solubility of the nitro¬ 
cellulose in a definite mixture of ether-alcohol 
to the extent of 2 per cent, either way is by no 
means unimportant, as this may mean 10 per 
cent, more of very expensive solvent. When 
you consider that one of these factories, which 
I had occasion to revisit quite recently, makes 
as much as 3,000 kilogrammes of silk a day, 
you will have some idea of the sums involved. 

The nitrocellulose for all these industries 
should be perfectly soluble in ether-alcohol, 
or, in the case of varnishes, in methyl-alcohol. 
Of course, perfection cannot be reached in¬ 
dustrially, and although this is not so important 
in the case of celluloid, yet, with artificial 
silk and varnishes, special means have to be 
employed for filtering the solutions clear of 
undissolved fibre. It is also necessary to 
avoid turbidity on drying, this being frequently 
due to moisture. 

In neither of these cases is the nitrocellulose 
pulped, but the whole fibre is dissolved. 1 
am afraid purification is sometimes not car¬ 
ried as far as it ought to be, with due regard 
to the stability of the finished celluloid. In 
the case of artificial silk, the fact that the 
nitrocellulose is denitrated seems to indicate 
that thorough purification is unnecessary, but 
the silk fibre made from well stabilised nitro¬ 
cellulose will be found to possess good pro¬ 
perties of its own. The same may be said of 
varnish, although, iti this case, a slight acidity 
at certain stages of the process has the 
advantage of rendering the nitrocellulose more 
readily soluble.. This has also been shown in 
the investigations of Lunge and Suter. 

The manufacture of these nitrocelluloses also 
varies in other respects. In dealing with such 
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large quantities, everything is carried out ex¬ 
peditiously and without much handling. Thus 
the acids are measured and not weighed, which 
is quite as accurate a method. The nitrated 
cotton is sometimes squeezed out by hydraulic 
pressure, and the waste acid runs through 
iron gutters to a huge tank, into which a 
stream of mixed acid flows at the same time. 
The flow is so regulated, with regard to the 
duration of each operation, that the composi¬ 
tion of the acid mixture remains fairly con¬ 
stant, and gives a fairly uniform product. 
The nitrocellulose for artificial silk is not 
fully dried, but from 12 to 30 per cent, of 
water is allowed to remain in it; some 
patentees claim special advantages, and even 
a special chemical reaction for variations of 
five per cent, of water either way. 

The further stages in the manufacture of 
artificial silk, namely, solution, filtration, spin¬ 
ning, denitration, conditioning, &:c., have 
practically no bearing on explosives, and will 
not be further dwelt upon. 

For the sake of completeness, mention must 
be made of the proposed use of explosives for 
motive power. I well remember having shewn 
me at Vienna, in 1878, an engine to be \Norked 
by small charges of dynamite. In order to show 
the absence of danger, the inventor had made 
the model entirely in wood. Again, quite re¬ 
cently, my advice was sought regarding the 
application of smokeless powder to fl)ring ma¬ 
chines. Descending to actual practice, Shaw’s 
pile drivers, worked by gunpowder, are his¬ 
torical, and the rivetting machine of Bender,* 
using smokeless powder charges, certainly 
worked, though I do not know whether it was 
a commercial success. Several patents refer¬ 
ring to motors and compressors driven by ex¬ 
plosives have been taken out, and one of them 
quite recently, t 

An account of the progress of explosives 
would be incomplete without mention of the 
conditions under which they are manufactured. 

Anyone who, like myself, has occasion to 
see explosives factories in divers states of 
efficiency, can readily picture the state of 
small works at a time when regulations and 
inspections did not exist. Large works had 
too many interests at stake, and therefore 
always took some precautions, although of 
course not to the same extent as at the 
present time. The late Colonel Sir Vivian 
Derin g Majendie deserves lasting recognition 

• British Patent, No. teSoi, of 1898. 

British Patents, No. 961 of 1874, *474* 1904, 28376 of 

tf 04 » sax *5 of 2905. 


171 

for having created that most excellent Ex¬ 
plosives Act of 1875. Engineer-General Hess, 
when still Captain, was, with Captain Trauzl, 
instrumental in procuring the carriage of dyna¬ 
mite on the Austrian railways, and shortly 
afterwards he proposed, and in 1877 carried 
through, an Explosives Ordinance, which is 
practically identical with the British Act. 
The influence of this Act, and perhaps almost 
to the same extent of the annual reports of the 
British Inspectors of Explosives on the arrange¬ 
ments and construction of buildings cMMua- 
chinery, the general cleanliness of the opera¬ 
tions performed, and the security of workmen 
against accident can hardly be overrated, and 
the example set in this country has been 
followed all over the world. 

In arranging buildings, due consideration is 
now paid to the dangers present, on account 
of the nature of the operation and the quantity 
of materials dealt with. The advent of 
high explosives has, unfortunately, made us 
acquainted with effects of explosions unknown 
in the old powder days, and in order to 
counteract these effects the author recently 
suggested* the construction of danger build¬ 
ings in a special kind of ferro-concrete. The 
buildings are so designed that pieces of 
burning debris cannot penetrate their roofs, 
and so bring about their destruction. At the 
same time the shock of the explosion trans¬ 
mitted from a distance through the ground 
will not cause the walls to open out. This 
proposal has been very favourably received by 
a number of manufacturers, and in several 
instances has already been adopted. The 
armouring of such a building forms a Fara¬ 
day’s cage and renders the whole structure 
lightning proof. This is of importance, since 
the regulations governing the erection of 
lightning conductors have not increased the 
safety of buildings to any great extent, in spite 
of lightning rod conferences and investiga¬ 
tions. Magazines, which were satisfactorily 
tested on the very day of a thunderstorm, 
have been blown up, and nothing short of a cage, 
or at least a complete system of conducting 
network over and on the buildings, seems to 
be efficacious. 

The construction of the mounds surrounding 
these buildings seems also to be influenced by 
a change of ideas. The old plan of erecting 
stone parapets is again coming into favour. 
The author recently observed the effects of an 
explosion in a dynamite building, which was 

• “ Explotiins and the building^ of Explosives Works.**— 
jemryiai afih* Socie^ pf Chtmical Industry^ 2908, No, 23. 
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surrounded by solid stone walls. The wall on 
one side only was cracked, the rest remained 
untouched. The communication tunnels were 
also massively built in stone, and were quite 
undamaged. This proves the author’s oft 
repeated objection to wooden tunnels, which 
collapse and take fire, to be a valid one. On 
the other hand, the author has seen sand 
mounds which appeared to have been lifted 
up by the shock from an explosion in another 

Fig. 


due regard to subdividing and minimising 
risks. Thus, the great explosion at Avigliana 
assumed such enormous proportions because 
a piece of debris from a small building was 
projected into a magazine several hundred 
yards away, which latter, exploding in turn, 
threw debris into a number of other buildings. 
The explosion at Domitz gave rise to precisely 
similar effects. 

Another reason for such catastrophes is 
II. 



Ferro-concrete Building, 


building, and to have spread out like putty on 
falling down again. 

Despite all precautions, disasters of great 
magnitude will occur in modern explosives 
works. This is no doubt, in the first place, 
•due to the fact that quantities are nowadays 
made in such works, which were not dreamt 
•of 30 years ago. Thus, for instance, the works 
at Modderfontein and Somerset West produce 
annually over 10,000 tons of dynamite each, and 
several other works run them very close. Such 
an enormous output requires a considerable 
number of buildings, and consequently the 
chance of damage to life and property is greatly 
ipereased. The construedon of factories has, 
•on the other hand, proceeded on somewhat 
•orthodox lines, and not always pei^aps with 


the want of appreciation of certain inherent 
dangers. The author has always warned 
manufacturers and users alike, that the 
function of an explosive is to explode, and 
that, although certain compositions are almost 
insensitive to ordinary impulses such as blows, 
friction, &c., yet he never believed that any 
explosive existed which, under favourable 
conditions and by proper means, could not 
be made to explode. It is true that Conti¬ 
nental railways carry certain explosives, like 
ammonium nitrate mixtures, by ordinary goods 
train, and the author believes this to be an 
example which might be quite safely followed 
by Bntish railway companies in the best in¬ 
terests of the tSublic. There is no danger 
attached to any of these explosives when in 
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the safe custody of a railway van, and when 
they do not come in contact with danf^erous 
goods. Even a fire will do no harm, because 
it is very difficult indeed to set them alight, 
and almost impossible to keep them alight, 
so that such goods could soon be moved out 
of the way. When, however, as was the case 
at Witten, large quantities of such explosives, 
and also trinitrotoluol and other materials, are 
massed together or placed close to each other, 
then nobody can predict the result. It has 
always been a good rule to keep each risk by 
itself. 

Similarly, it will not do to plead ignorance 
after a number of explosions of picric acid 
and picrates, potassium chlorate, and the 
like have been properly investigated and 
reported upon. Disasters like those at Man¬ 
chester, Griesheim, and St. Helens should 
not ore ur again. 

Yet another warning to manufacturers may 
not be out of place. Modern explosives have 
introduced risks which were unknown to the 
former generations of powJer makers, and 
even to dynamite manufacturers of long 
standing. It follows from what has been 
mentioned concerning the influence of high 
temperatures on nitrocellulose, that special 
attention must be paid to prevent any accumu¬ 
lation of dirt in places liable to exposure to heat. 
In the French powder factory at St. Medard, 
the explosion which occurred in 1891 could be 
clearly traced to gun-cotton dust lodging in 
the joints and cracks of a wooden work¬ 
shop.* Do factories even now' take every pre¬ 
caution to prevent the accumulation of dirt of 
this kind The author has reason to doubt it; 
and a clean-up at a powder factory which he 
witnessed a short time ago w'as quite an eye- 
opener. He can only w'arn those concerned 
that every building where explosive dust can 
be produced, and every appliance and utensil 
therein, should be periodically and thoroughly 
cleaned and overhauled. More especially is 
this necessary in the case of drying, corning, 
and sifting rooms, and the trays, sieves, &c., 
therein, whose construction should also be 
such as to prevent any lodgment of explosive 
dust as far as possible. Imagine a drying tray, 
covered underneath with canvas, on which gun¬ 
cotton or powder is dried all the year round, 
and ask yourselves what the chemical stability 
of the dust may be after a jyear's exposure to 
a temperature of 40® C. (some factories dry at 
50® C.), and whether a material dried on 

* **M^morial dea Poudres et l^lpdtrea,” X894, p. 


such a tray is fairly treated. I hope this 
warning w’ill cause a good many buildings 
and appliances to be overhauled, to their great 
advantage. 

The last twenty years have also witnessed 
the enormous developments made by electricity. 
When in 1885 the author conceived the bold 
plan of installing electric light in dynamite 
w'orks on the lake of Lucerne, there was only 
a shunt wound dynamo to be had, and it w'as 
driven by a wrater-wheel 10 metres in diameter. 
The fittings had all to be specially made, as 
there were none in the market. This bold 
venture w'as duly punished by a thund«iPt^m, 
which flooded the mill-race to such an extent, 
that the water-wheel attained a speed fatal to 
the dynamo. The year after, the author in¬ 
stalled compound w'ound dynamos at an 
Italian factory, but lightning struck the bare 
overhead wires. Happily the large number 
of lamps burning at the time acted as light¬ 
ning arresters. In 1890, the author's Swiss 
dynamo was exhibited in the hictorical section 
of the Crystal Palace exhibition, and now, 
after Waltham Abbey led the way, an ex¬ 
plosives factory seems inconceivable without 
electric light and small motors near buildings 
or on machines, while even the operation of 
diydng sensitive compositions is performed by 
electric resistances serving as a perfectly ad¬ 
justable source of heat. 

Modem explosives have, on the other hand, 
introduced electrical dangers themselves. . In 
the first lecture, the possibility of firing a press 
charge of black powder by static electricity 
collecting between ebonite press plates was 
mentioned. Nitrocellulose is electrified by the 
current of warm air passing over it when 
drying, and the necessary earthing arrange¬ 
ments were first proposed by Mr. Walter F. 
Reid, and in many cases specially designed 
by the author. ^Mixing machines for blasting 
gelatine and smokeless pow'der, especially 
those provided with reversing gear and belts 
running in opposite directions, have been 
known to give long sparks unless properly 
earthed. This was remedied at Waltham 
Abbey by saturating the belts with glycerine. 
The powder itself during manipulation will 
generate electricity. A workman at Ardeer 
wearing India rubber soled shoes on a lead 
covered floor was attending to a reeling 
machine, allowing the strands of powder to 
pass through his right hand. In order to 
joint a strand, he dipped a finger of his left 
hand into a bowl of acetone, when he felt a 
shock and a spark passed from his finger into 
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the acetone. On experimenting, it was found 
that this result was always obtained under these 
conditions, but that when a brass nail was in¬ 
serted through the sole, earthing the man 
through the leaden floor, nothing happened.* 
Since that time shoes with copper rivets were 
introduced both at Ardeer and at Waltham 
Abbey. Ether vapour given off from smoke¬ 
less powder and mixed w'ith air can be fired 
with a very small spark, and special care 
should be taken in preventing its formation. 
The author recently investigated a serious acci¬ 
dent of this kind. Some smokeless flake powder 
wa^Jj^g sifted in a reel covered with brass 
wire gauze. The charge was on the point 
of being finished, the bulk of the powder 
had been removed, and only a few kilo¬ 
grammes remained in three wooden bar¬ 
rels under the outlets - of the reel. Sud¬ 
denly a crackling noise w'as heard, and the 
whole of the powder caught fire. One of the 
two men at work in the building survived, and 
there can be no doubt from his statement that 
the two were well away from the powder, and 
that this was not touched by anybody. The 
author could only come to the conclusion that 
electricity was generated in the reel, forming 
a spark, when the charge was finished, and 
that the ether vapour mixed with fine powder 
dust ignited. 

The manufacture of high explosives seems a 
simple operation, even to experienced chemists, 
and the danger attending the process appears 
to be the only difficulty. As a matter of fact, 
it bristles with difficulties. A good many have 
already been mentioned, and a few additional 
and special points are worthy of note. 

Glycerine is a uniform, easily purified sub¬ 
stance, and its nitric ester, nitroglycerine, 
although sensitive to a blow, specially when 
frozen, is a chemically stable explosive, tame 
and harnessed for the service of man. Most 
nitro-compounds of the aromatic series have 
very great chemical stability. A good many 
of them may perhaps possess toxic properties, 
but can otherwise be handled with perfect 
immunity. There are two notable exceptions, 
however, amongst the explosives at present in 
use, picric acid and nitrocellulose. 

Picric acid is a treacherous substance. It 
is very powerful, but that is its only recom¬ 
mendation. Those who use it may be 
asphyxiated by the fumes of a prematurely 
exploding shot; those who are fired at, some¬ 
time rejoice when it fails to explode. It 

*' fil^port of fi.li. Inspectors of Explosives for 1901, p. 37, 


requires special mixtures to avoid melting at 
high temperatures, and it attacks its metal 
container, forming a dangerous picrate. As 
an ingredient of mother explosives it is useless, 
since on account of its acid properties it 
reacts upon the other ingredients. Moreover 
it is capable of displacing other acids, such 
as nitric acid in nitrates, a disagreeable 
property which some patentees have found 
out to their cost. In Montaigne’s words, 
“ I hope that we shall one day give up 
its use.” 

A more inconvenient material still is nitro- 
cotton. As already stated, cotton is one of 
the most complex substances known, and for 
some unexplained reason we have been in the 
habit of using it after an illtreatment following 
upon an undesirable state of cleanliness. At 
the best, however, we have an almost un¬ 
controllable substance in nitro-cotton. It is in 
such a loose state of equilibrium that the 
slightest reaction will upset its balance. No 
wonder that when nitrocellulose is mixed with 
another explosive, like nitroglycerine, to form 
smokeless powder, it becomes less reliable and 
acts detrimentally on the nitroglycerine. This 
is accentuated still more in the presence of 
another disturbing factor such as heat or an 
alkali. I have seen cases of gelatine dynamite 
literally dripping with nitroglycerine, because 
a small quantity of ammonium carbonate added 
as a so-called ** stabiliser ” caused the decom¬ 
position of some of the nitrocellulose, and this 
went on to such an extent that the absorbing 
power of the nitro-cotton was destroyed. It 
is a fact that any alkali, however weak, wdll 
gradually saponify the nitrocellulose, and 
although dangerous decomposition would 
rarely set in, a bad heat test may result, 
and cause the nitrocellulose to be destroyed 
by the authorities. Chalk in water is no 
exception to this action. 

The case is very much aggravated in the 
presence of heat. It is well known, that 
properly purified gun-cotton has been stored 
in all climates without giving rise to alarming 
decomposition, even when the temperature 
was above the normal. Nitroglycerine and 
nitrocellulose, both of which will by them¬ 
selves give a potassium iodide heat test of say 
20 minutes, may, however, when mixed not 
stand more than 10 minutes. It is a con¬ 
venient excuse to say that this is due to an 
alteration of the physical state, but no proofs 
have been given for such an assertion, and I 
should be curious to hear of them. 

The amount of nitrous acid required to colour 
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the test paper is so small (according to WiU* 
it is only 4 x 10 - milligrams, equivalent to 
0-0000016 per cent., or about i in 6o millions 
for a sample of 2-5 grammes), that whatever 
its physical state, there would always be 
enough material exposed on the surface to 
give olf this quantity of gas in regulation 
time, if the explosive were of a low order of 
stability. There is much more justification 
for supposing that a chemical reaction goes 
on between the nitroglycerine and nitrocel¬ 
lulose at the elevated temperature of the 
heat test (82^^ C), the nitrocellulose being first 
decomposed, and the nitrous gases developed 
reacting on the nitroglycerine, and thus ac¬ 
celerating the decomposition. 

We next come to the treatment a powder 
-undergoes during manufacture. Whether 
passed under steam-heated or high-pressure 
rolls, whether kneaded for hours in a mixing 
machine, squeezed from a die with an un¬ 
necessary amount of pressure and friction 
•due to a defect in or bad construction of the 
die, whether it be dried for weeks or months at 
temperatures far above the normal, ever3rthing 
tends to destroy the equilibrium of the nitro¬ 
cellulose. Years ago the author showed that 
there is a critical point for mixtures, such as 
blasting gelatine or smokeless powders, at or 
about 45^ C, yet during manufacture this 
temperature is frequently approached and 
sometimes exceeded. 

In some countries the heat test is still 
carried out at a temperature, of 65® C, and if 
the explosive stands it for say 30 minutes the 
result is considered satisfactory. Yet how often 
have we seen this temperature attained during 
manufacturing operations and maintained for 
hours ! Is this reasonable 1 

At a certain powder factory the author found 
that the heat tests varied from day to day, and 
that the ballistic tests were quite puzzling. 
Investigation showed that the temperature in 
the drying house was badly controlled, especi¬ 
ally at night, and intermittently rose to 50^ 
and 60° C. A simple arrangement rendering 
it impossible to introduce moire heat than that 
-required to maintain the desired temperature 
made all the difference. Incidentally it may 
be mentioned that the author installed an 
electric alarum thermometer once only, and 
•soon discarded it as it went off too frequently 
and unnecessarily. , v, 


• Dr, W. Will, “ Untersuchungen iib«r die Stabilitat von 
Nitrocellulose, a. Mitteilung; Der Grenxsustand der Nitro« 
•cellulose in quantitativerHexiehung.^' Neubabelsberg, 190a, 
tp. a8. 


We will assume now, that we have taken 
every precaution to manufacture an explosive, 
which as regards purity of its ingredients, 
and as regards care in its preparation, leaves 
nothing to be desired, and is therefore perfect 
in these respects. We now, as behoves careful 
manufacturers dreading a refusal of deliveries, 
wish to test amongst other things its stability, 
and we turn to the purchasing military authori¬ 
ties or the inspecting authorities for guidance. 
We were told everywhere until about ten years 
ago, and are still told so in this country, that 
the explosive must be heated to a tem^Witure 
varying from 65® to 82® C. without developing 
sufl&cient nitrous acid fumes within, say, ten 
minutes to colour potassium iodide paper. 
The vagaries of this test are very amusing. 
Eleven years ago* the author was the first to 
show how it could be masked and falsified, 
and all that has been done in this country was 
to regulate carefully the preparation of the 
sample to be tested so as to remove all dis¬ 
turbing factors. This cannot, of course, be 
always assured. For instance, in smokeless 
powders grinding and subsequent drying will 
not remove all the solvent, more especially 
from hard dried powder. With acetone as 
solvent the heat test will not be a true measure 
of the stability, but simply a proof that the 
sample in question is equal to a standard 
sample, whose purity, together with the 
amount of acetone left in it, prevents a 
reaction from appearing on the test paper within 
a certain time. In other words the sample 
examined is not more masked than the stand¬ 
ard sample. These two factors may, how¬ 
ever, be quite different in the two samples. 
The potassium iodide paper itself is an 
uncertain factor. Great precautions must 
be taken in its preparation; while the thick¬ 
ness of the paper is such a disturbing factor 
that the papers from one official source give 
a test nearly double those from another. In 
one case tests had to be made on a large 
number of samples, and four different papers 
prepared by chemists in authority were used. 

It was, however, found quite impossible to 
obtain uniform results. 

Various other tests on similar lines have 
been proposed to replace the potassium iodide 
test, but it would serve no useful purpose to 
describe them here. Some are free from the' ^ 
defects of the iodide test, but not one of them 
is a true test of stability. The potassium 

* ** The chemical stability of nitro-compound explosives.** 
“Journal of the Society of Chemical Industry,” 30th April, 
1897, 
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iodide or the diphenylatnine test, if always 
carried out under identical conditions, are good 
enough as a rough check on the manufacture, to 
judge whether an explosive material has been 
sufficiently freed from adheringimpurities. They 
do not, however, show whether the material 
itself is so constituted as to remain stable. 
This is, perhaps, of small importance in the 
case of nitroglycerine or an aromatic nitro¬ 
compound with their relatively simple struc¬ 
ture, but it is all important for nitrocellulose, 
where the heat test, in the opinion of most 

experts, is of little value as a criterion 

of '^finished article. Hess said as long 
long ago as in 1879 * that an explosive 
may resist well, and the impurities may 

be present in such small quantitiesas to 

be insufficient to initiate decomposition 
of the chief constituents. In this case mere 
traces would be the only sign of decomposition. 
After their appearance, further spread of the 
decomposition is either not noticeable for a 
very long time, or it does not take place at all 
under the conditions of the experiment. He 
found this to be the case with several kinds of 
gun-cotton. 

Tn order to judge of stability, the critical 
point at which an explosive breaks down 
must be found, and it is necessary to deter¬ 
mine w’hethor decomposition proceeds re¬ 
gularly or at a dangerous and increasing 
rate when this point is passed. A number 
of tests have been proposed to fulfil these 
conditions. They are all based on the 
principle that a small quantity of explosive 
is heated to a temperature which causes 
decomposition comparatively quickly, yet gives 
sufficient time to differentiate results. In 
France this temperature was iio'^C., but all 
the modern so-called destruction tests are 
made between 130° and 135° C. 

It was again Hess who, as early as 1879, 
tried to find the time within which decompo¬ 
sition took place, by passing a current of air 
over the heated explosive and absorbing the 
gases by means of a potassum iodide solution. 
His test was carried out at a low temperature, 
and lasted more than a day. He also indi¬ 
cated a manometric test, measuring the 
gas pressure developed in unit time. Will 
made the whole question the subject of 
most interesting studies, and devised a 
method by which the rate of decomposition 
could be accurately and quantitatively ascer- 

*'**Mittei2ungexi iiber Gegenitiltide des Artillerie und 
Oeniewesent,^* 1879, p. 345. ^ 


tained at short intervals of time.^ Bergmann’ 
and Junck proposed another test, in which 
the nitrous gas liberated in a certain time was 
absorbed in water and its quantity afterwards 
determined.t Obermiiller, on the other hand, 
measures the pressure exerted at constant 
volume.I All these tests require a consider¬ 
able amount of time and constant supervision- 
by a chemist. Having had occasion to make 
comparative tests with all the methods pro¬ 
posed, partly in conjunction with Mr. Wm. 
Macnab and partl}^ with Mr. G. W. Macdonald, 
the author has come to the conclusion that a 
rapid and reliable method is to heat the 
explosive in long glass tubes immersed in a 
bath of amyl alcohol provided with a reflux 
condenser, and to note the time that elapses 
before a distinct colouration of the tube is 
observed. He found that this method com¬ 
pared very favourably with all others. Pro¬ 
fessor Will showed in 1902 § that on heating 
nitrocellulose at a temperature of 135° C. the 
quantity of gases given off is proportional to 
the quantity of nitrogen lost. In discussing 
this result,II the author proposed a simple test 
whereby, with the aid of a sensitive lever 
balance or some other means, the loss in weight 
of a sample could be watched and determined. 
This test is now under consideration, and 
the results are so far very encouraging. 

Now let us consider the manner in which the 
question of stability has been dealt with in 
practice. The Austrian Ordinance of July 2nd, 
1877, provided in paragraph 51 that the tem¬ 
perature in the magazines, indicated by a 
thermometer constantly kept therein, must not 
exceed 35® C. Of course such a temperature 
has not been constantly maintained by any¬ 
body, unless for some reason it w^as desirable 
to dry the explosive at the same time. As 
the author has found, the duration of the heat 
test is practically halved by a rise of tempera¬ 
ture of 5° C., and Will has confirmed this by 
proving that the volume of gases evolved is 
doubled at the same time. This is, however, 
only correct for temperatures above 45S C., 
the critical point of nitrocellulose. Below 
40® C. the durability of an explosive properly 

• Dr. W. Will, “ Untersuchungen Uber die Stabilit.it von ^ 
Nitrocellulose. Erste Mitteilung, lleurteilung der Halt- 
barkeit von Nitrocellulose.'' Neubabelsberg, igoo. 

+ “ Zeitsclirift fur angewandte Chemie,’’ 1904, p. 98a. 

t " Mitteilungen aus dem Berliner Bezirksverein des 
Vereins deutscher Chemikie*"/' *904. vol. 2. 

\ W. Will. "Untersttchungen uber die Stabilitilt der 
Nitrocellulose. Zweite Mittheilung. Der Grenzzustand der 
Nitrocellulose in quantitativer Beziebung," Neubabelsberg,. 
Z902. 

li Chemiiche Zeitschrift," 1901, p. 371. 
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prepared with it increast*s exceedingly rapidly, 
and it maybe safely assumed that under 20^ C. 
its stability is permanently assured. 

This contention has been proved in practice. 
The author does not know of a single authen¬ 
ticated instance of decomposition in an explo¬ 
sive magazine where the temperature had 
been kept within the permissible limit. 

This simple precaution was, however, neg- 
l(!Cted in a good many instances by both 
naval and military authorities. It was and 
still IS the practice in men-of-war to an*ange 
the ammunition stores and powder magazines 
in close proximity to boilers and engines, fre¬ 
quently without any ventilation, while at times 
explosives of all kinds are stored together. 
Fourt(H*n y(‘ars ago the author discussed this 
arrangement, and drew attention to the dan¬ 
gers arising therefrom.* A dozen explosions 
on mcm-of-war, and a disaster like that on the 
/cna (H curred before an alarm was raised, 
and now all navies are hurriedly installing 
refrigerating apparatus. This is all very well 
as far as it goes, if the machinery does not 
break down at the (Titical moment; but 
cannot designers of warships find another 
plact' l(»r ammunition ? \\'hy go to the length 

of all sorts of precautions, when it should not 
be impossible to remove the cause of deterio¬ 
ration altogether 

This misplacing of ammunition stores is 
only slightly mitigated by the fact that, 
20 y('ars ago, the manufacture of smokeless 
powders had only just begun, and that nobody 
knew much about them. Worse than this, 
however, was the action of many Govern¬ 
ments in at once erecting their own powder 
W'crks, without any experience in the manufac¬ 
ture of nitro-compounds to go upon, and re- 
lying entirely on what private manufacturers 
cared to show' them, and what they themselves 
could find out by experiments. Some of their 
powders made 15 and 20 years ago are still 
in service, and are now the objects of sus¬ 
picion. 

It is nevertheless not fair to throw the 
whole of the blame on the explosive charge. 
How would the priming and detonating 
compositions used in gun charges and 
shells behave under unfavourable circum¬ 
stances ? Fulminate of mercury, potassium 
chlorate, sulphur, antimony pentasulphide, 
picric acid, and other chemicals are con¬ 
tained in such compositions, and it is open 
to question w^hether proper tests are always 

• Journal of tho Society of Chemical Industry,** X904, 
P 583- 


carried out as regards their purity and stability 
under all conditions. True, Hess has shown* 
that fulminate of mercury can be rendered quite 
harmless by prolonged heating; but most 
nitro - compounds explode, when suddenly 
heated, and how' the products of decompo¬ 
sition by slow heating would react upon the 
other ingredients remains to be investigated. 

Fearing the lack of stability in smokeless 
powders, which in the early days of their 
manufacture was not writhout justification, 
inventors began to look around for so-called 

stabilizers,” that is to say additional ingre¬ 
dients, w'hich would neutralise thc^-.ttfbus 
acid liberated on decomposition. Dr. Dupre’s 
experiments had showm that the addition of 
an alkali w'as undesirable,+ and the author’s 
view'j^ was often cited wdth approbation, that 
in a properly prepared explosive a neutralising 
agent is unnecessary, and may ultimately 
prove harmful. OtluT agents w^ere therefore 
thought of, W’hich w’ould have no action on the 
nitric esters. Some people thought that if 
alcohol was left in the powder, it w’ould act as a 
stabiliser, and in order to prevent the rapid 
escape of the solvent on storage*, a little amyl 
alcohol was added, thus slightly raising the 
boiling point of the solvent.§ As a matter of 
fact, this w'ould merely constitute abvSorption of 
the nitrous vapours, but would not pn‘vent their 
being given off again on heating. 

A better plan is the addition of “ stabilisers,” 
W’hich w’ould form stable compounds with the 
nitrous acid, for instance aniline, which the 
Nobel factory at Avigli^na used in their gun¬ 
cotton 24 years ago, and w’hich both they and 
the Italian Government employ in Service 
Ballistite. Diphenylamine and, it is said, 
vaseline, w’ould act in a similar w’ay. There is 
great diftcrence between such real “ stabi¬ 
lisers ” and alkaline ‘‘neutralisers.” In the 
latter case nitrites are formed, w’hich constantly 
release nitrous acid on prolonged heating, and 
reabsorb it again, thus acting as catalysers. 
The stable compounds formed from stabilisers, 
like amidoazobenzol and other aromatic nitro¬ 
compounds, retain the nitrous acid, and 
thus transform the reaction into a slow and 
regular one, which keeps the pow’der in good 
condition as long as,there is any stabiliser 
left. The length of time a pow der remains in 

• British Patents, No. 3238, of 190a, and No. 1384s of 1902. 

t “ Report of Her Majest}'*s Inspectors of Explosives, 
or 1887,’* p. ax. 

t**The Manufacture of h^xplosives," London, 1904, V'ol. 
II., p. 7a» 

\ **Chambre des Deputes, Rapport sor les causes de la 
catastrophe de 1’ Jena,** Paris, 1907. 
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good condition will, therefore, only depend on 
the proper constitution and manufacture of 
the powder. Possibly more strenuous advo¬ 
cates of the iodide heat test will again com¬ 
plain of a vitiation of their test ; but there 
are, apparently, good and valid reasons for 
considering such additions useful, and they 
will have to be considered as legitimate 
ingredients of the powder. This has already 
been done in some instances. 

Stabilisers, like diphenylamine and aniline 
will also reveal their presence, as soon as the 
powder goes wrong, since the compounds 
forSffiS%ith them by the action of nitrous acid 
show as spots or stripes of peculiar colours, 
varying either in shade or intensity as decom¬ 
position progresses. Since the hrench Com¬ 
missioners on the ‘‘Jena’* accident empha¬ 
sized this fact, already known in Germany and 
Italy, everybody speaks of rivelateurs, the 
addition of an indicator, as being a panacea. 
As a matter of fact the author considers it 
only a needlessly alarming arrangement, like 
an alarum thermometer, and unnecessary with 
a good powder stored under proper conditions, 
but which would cause commanders of war¬ 
ships nervously to watch their stores after the 
faintest indication, without giving them any 
remedy in mid-ocean. This is very much like 
the piece of litmus paper, which, according to 
the Austrian ordinance of 1877, has, I believe, 
still to be kept in every case of dynamite, 
although with the present day perfection in 
manufacture nobody wants it. The whole idea 
is not new, having been-patented by Nicholson 
and Price in 1871.* 

Whilst the author believes such additions of 
real stabilisers to be an important improve¬ 
ment, he cannot consider the question of 
smokeless powders to be quite satisfactorily 
solved thereby. 

What we must aim at is an explosive which 
is durable and stable under all ordinary con¬ 
ditions of use, and even under some extra¬ 
ordinary ones, just as in the case of the old 
black powder. In the author^s opinion, and 
his view is shared by very eminent colleagues, 
there can be no doubt that nitro-cotton (and 
for the matter of that any other nitrocellulose) 
is not a suitable ingredient for a Service 
powder. Having built or reconstructed a 
number of works, and seen quite half of all 
those in Europe, he ventures to speak with 
some authority. Let tis again recapitulate 
its ^defects. Made from 4 material which is 
roost complex and l iable to form unstable 

* British Batent, No. 2430, of 15th September, i^x. 


compounds, we elect to use it in a form which 
can neither be clean nor of uniform growth, 
nor even of constant composition. The con¬ 
ditions of manufacture are such that, in the 
absence of special precautions, the nitro- 
cotton retains unstable compounds, and is 
liable to decompose. Under the influence of 
heat, of certain additions or ingredients, of 
unsuitable treatment or friction, the nitro- 
cotton may decompose and react in a 
progressive manner upon the other ingredi¬ 
ents. It requires a solvent in order to be 
brought into a physical state, which will permit 
the rate of burning of the powder to be regu¬ 
lated. Such solvent, if volatile, requires pro¬ 
longed heating, to drive it off as completely 
as possible. This heating helps to shorten 
the life of the powder, and any solvent 
remaining behind affects its ballistic pro¬ 
perties. Nitrocellulose is not a uniform com¬ 
pound by any means, and it is almost impossible 
to make sure that every batch shall have the 
same composition and effect. The latter by 
no means depend on the percentage of 
nitrogen being the same, though this con¬ 
dition may be fulfilled by suitable blending. 
For instance, a mixture of soluble and in¬ 
soluble nitrocellulose would not have the same 
effect as a nitrocellulose prepared direct, 
although each may contain the same per¬ 
centage of nitrogen. 

The question will naturally be asked, what 
will be the powder of the future ? If we may 
venture a prophecy, the future belongs to a 
stable nitro-compound of the aromatic series, 
perhaps in conjunction with nitroglycerine. 
Such nitro-compounds have already been pro¬ 
posed, and sooner or later one will be found that 
meets all requirements. Although every Ser¬ 
vice will be reluctant to make a change, yet 
having learnt to appreciate the value of scien¬ 
tific research, some Government will be sure 
to make a bold plunge, when all others will 
soon follow suit. 


The Chairman (Sir Boverton Redwood), in 
proposing a vote of thanks to the lecturer, said that 
he had not had the advantage of hearing the previous 
lectures, but he had read them, and had been very 
much impressed with the wealth of information which 
they conveyed. Tl^is did not surprise him because 
Mr* Guttmann was an acknowledged authority on the 
subject and well-known for the thoroughness with 
which he carried out everything he undertook. No 
doubt in preparing these lectures he had been largely 
aided by the possession of a unique library of works 
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ill English and foreign languages in relation to this 
subject, and it was evident that, in tracing the early 
history of smokeless powders and safety explosives, it 
had been necessary for him to conduct by corres¬ 
pondence a great many enquii'ies in order to clear up 
certain points which otherwise would have remained 
doubtful. He (Sir Boverton) thought that all present 
would agree with him that probably a more instructive 
course of lectures had never been delivered in this 
Institution than that which had now come to a close. 
A large number of most valuable suggestions had 
been made, and with this had been coupled much 
interesting knowledge. In connection with the 
subject of explosives it had sometimes been said 
in reproach, that we honoured more highly the 
man who showed us how to destroy life than him 
who helped us to save it, but this of course was an 
unsound view. The best guarantee for peace was 
preparedness for war. An efficient explosive was 
a matter of necessity to all civilisation, and Mr. 
Guttmann had enabled us by his lectures to compare 
our position with that of other countries. The least 
they could do was to pass a very cordial vote of thanks 
in the usual way, for this most instructive and 
interesting course of lectures.* 


FRENCH COLONIAL TRADE. 

The foreign commerce of the French dependencies 
(excluding Algiers and Tunis) in 1907 amounted in 
value to 21,176,000 in the case of imports, and to 

20,504,000 in the case of the exports. As com¬ 
pared with the trade of the colonies in 1906, the 
figures show an increase of ;^2,680,000 in the im> 
ports, and of j£’3,66i,ooo in the exports. Over one 
half of the population of the French colonies is native, 
and one fourth, other than French, principally Italian, 
but these soon become naturalised and call themselves 
French citizens. The colonists are becoming good 
customers of the mother country, and are heavy pur¬ 
chasers of ready-made clothing, hardware, pottery, 
glassware, boots and shoes, furniture, chemicals, 
jewellery, tobacco, cigars, wines and spirits, and 
other products of France. According to the French 
Consul at Lyons everything is done by the French 
Government to facilitate the exchanges between 
France and her colonies. The Customs duties are 
all at minimum rates or no more than is necessary 
to defray the expenses of the Customs authorities. 
France receives annually from her colonies large 
quantities bf phosphates, hemp, india rubber, live 
stock, fresh fish, rice, cork, iron and copper ore, 
leather and hides, hair for brushes, wax, wheat, com, 
rye, tea, cotton, several varieties of wood, and all 
kinds of fruit and vegetables. Early vegetables are 
received in France from the French colonies of 

* As Mr. Guttmann has made arrangements for the pnb- 
Ucation of these lectures, it is not proposed to reprint them. 


Algiers and Tunis in February and March, and as 
soon as the supply from that source is exhausted a 
crop is ready in France itself. The supply of cereals 
from the colonies is constantly increasing, and they 
are susceptible of almost unlimited expansion. During 
the last two decades, France has expended over 
;^8,ooo,ooo on railways in East Africa, and the 
chiefs who ruled that vast territory now occupy 
civil and military positions, and are amenable to 
the authority of officials appointed by the home 
Government. The lines of railway worked in West 
Africa in January, 1908, were as follows:—Dakar to 
St. Louis, 124 miles; Kayes, on the Senegal, to 
Kulikoro, on the Niger, 345 miles; Guinea railway, 
Konakry to Kumy, 226 miles; Ivory Coasi’'*l'iiu^ay, 
70 miles; Dahomey railway, Kotonu to Agovagu, 
166 miles. The French are looking to the creation 
of a market in their colonies which will belong to 
them. The colonies are fast becoming an outlet for 
the overflow population of other nations, while they 
are constantly gfrowing more thoroughly French. 
The official language of all of them is French. It 
is taught in the schools, and in Algeria and Tunis 
there are French universities, presided over by some 
of the most learned teachers of France. The names 
of the different places composing this immense 
colonial empire are as follows: — In Asia—French 
India, Annam, Cambodia, Cochin China, Tonkin, 
and Laos. In Africa — Algeria, Tunis, Sahara, 
Senegal, Senegambia and Niger, French Guinea, 
Ivory Coast, Dahomey, Congo, Somali coast and 
dependencies. Reunion and Comoro Islands, Mayotte 
and Madagascar. America—Guiana, Guadeloupe and 
dependencies, Martinique and St. Pierre and Mique¬ 
lon. In Oceania—New Caledonia and dependencies 
and establishments in Oceania. 


THE AUSTRO - HUNGARIAN POTTERY 
INDUSTRY. 

The pottery industry of Austria-Hungary is largely 
concentrated in a single district in the western part 
of Austria. This is knowm as the Carlsbad district. 
The deposits of kaolin are situated at Zettlitzer and 
Alt-Rohlan, which adjoins Carlsbad. In that dis¬ 
trict there are thirty-five potteries, and their annual 
output is estimated at about ^^900,000. The industry 
owes its existence to the deposits of kaolin, or china 
clay, in the district of Carlsbad, along with species of 
quartz, which is similar to ffint and to the Bohemian 
feldspar. A certain quantity of feldspar is imported 
from Sweden, and of china clay from England, for 
mixing. The crude kaolin as it exists in the Carlsbad 
district is extensive. The washing by which fine 
kaolin is obtained is a simple process; but though 
the deposits of the crude material are spread over the 
entire district their value is not uniform. The Special 
Agent of the American Government in Austria says, 
that to be commercially available, it is requisite that 
there be not more than 75 per cent, of sand, and 
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since many of the deposits do not yield 25 per cent, 
of pure kaolin after washing they cannot be utilised. 
Substantially, all the beds of commercially available 
kaolin are controlled by five companies, which have 
formed a combination. The combination regulates 
the production and distribution of the entire output, 
and fixes the selling price to the porcelain factories, 
not only in Austria but also to the factories of 
Bavaria and Saxony, which are dependent upon the 
Austrian supply. The chief seat of the manufactur¬ 
ing industry is at Alt Rohlan, between three and four 
miles from Carlsbad, and these factories are usually 
understood when Carlsbad is referred to, since they 
constitute three-fourths of all the }X)tteries. Alt 
on the railway, and has the same facilities 
of transportation as Carlsbad. Most of the factories 
produce the finished product and market it directly, 
but there are several establishments doing a large 
export business which buy the white earthenware 
from the factories and decorate it themselves. The 
buying of this undecorated ware is a recognised 
branch of business, but the tendency now is for 
the factories to decorate and ship their own goods. 
Approximately 55 per cent, of the product of the Alt 
Rohlan potteiies is exported, some of the factories 
confining themselves almost entirely to the export 
trade. In the use of the .raw material some of the 
factories have the advantage of owning an interest in 
the kaolin beds and being members of the tiust, but 
the majority have to buy the product as outsiders. 
The fuel supply is drawn from within a radius of one 
hundred miles, but most of it is much nearer, though 
requiring railway transportation. Some of the factories 
are close to the coal mines, the product of which is 
known as local brown, but this is of verj' poor quality, 
with inferior heating capacity, and requiring large 
quantities to be used in order to get results. For 
this reason it has little bearing on the fuel supply for 
the factories, its chief utility being for domestic pur¬ 
poses. The bulk of the bituminous coal used is 
brought by rail from Teplitz. Some anthracite coal 
is also employed. As regards the question of labour 
in the factories, the employment of women is reported 
to be increasing, though the rate of wages for similar 
work is less than that paid to men. The fact that 
domestic service in Carlsbad during the summer 
season, which lasts five or six months, furnishes 
easier employment to a large number of girls and 
women, has some effect on the wages in the potteries, 
and the manufacturers complain of the scarcity of 
labour during this period. The result is to keep up 
the average of women’s wages paid in the pottery 
industry year in and year out. The Austrian laws 
forbid the employment of children under the age of 
fourteen. The factory laws, both in this regard and 
in other matters affecting the welfare of the opera¬ 
tives, are very rigidly enforced. The hours per week 
are from fifty-seven to sixty, the lepgth of the working 
day being ten hours, with aioe hours on Saturday in 
some of the factories, and <with.a fraction under ten 
h^rs on other days, in a few. 


ARTS AND CRAFTS, 

British and Foreign Embroidery ,—British em¬ 
broidery, and especially those branches of it which 
verge on fancyiiwork,” has of recent years been 
singularly little affected by what is being done 
abroad. This is all the more strange because there 
are vaiious forces at work which would lead us 
naturally to expect that, at the present time, the 
simpler kinds of embroidery at least would be pretty 
much the same all the world over. The spiead ot 
commerce and of commercial methods on the one 
hand has meant that embroidery materials are ex¬ 
ported largely from one country to another. Not 
only do we in this country export to other lands, 
but there is at least one enterprising Continental 
firm which not only sells its wares almost all over 
Europe, but supplies at moderate prices books of 
instructions (some of them very well got up) trans¬ 
lated into various languages. These books seem to 
find a market everywhere, and yet they do not appa¬ 
rently produce quite the same results in different 
places. Again, the peasant crafts of various 
nations (and however much these may vaiy amongst 
different peoples, they always include a certain 
amount of embroidery) are by this time pretty well 
known to each other. This is due not only to the 
big international exhibitions, but to the small depots 
opened in various places for the sale of what may be 
rightly, if somewhat paradoxically, termed foreign 
home industries. At the present time in London it 
is quite easy to obtain Russian, Italian, Armenian, 
and various other kinds of peasant needlework. 
Moreover, such work is, amongst certain people, by 
way of being decidedly fashionable. But, for all 
this, English work goes on its way comparatively un¬ 
mindful of the various influences which we should 
naturally expect tp < find affecting it on all sides. 
That is perhaps partly due to the popularity in recent 
years of the “ old English ” styles, and partly to the 
reverence with which a certain section of the com¬ 
munity regards the name of “Liberty,”—whilst the 
influence of Miss May Morris, Miss Anne Macbeth, 
and Miss M. E. Newill is probably felt by a good 
many people to whom their names are quite un¬ 
familiar. Be that as it may, there is very little in 
British work which recalls very definitely what is 
being done abroad. The simple geometric work 
which originated apparently in Holland some years 
back, and has been copied in a good many of the 
countries of Europe, has found no firm foothold over 
here, and the Hardanger work which has had 
some little vogue is hardly of sufficient importance 
to be worth mentioning. The Russian, Swedish, Ita¬ 
lian, and other embroidei7 brought over to this 
country, though it has been a good deal admired 
and a little copied by certain people, has made no 
real difference to/^yhat is being done by the ma¬ 
jority of workers. It is still easy to tell at once that 
peasant things come irom Sicily, Transylvania, Russia^ 
or wherever it may be, and to know that we shall find 
nothing like them^tnade nearer home. And even 
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when we tuin to more accomplished work like that 
of Madame Hell wag at the Grafton Gallery, we find 
that it betrays at once by its colour, treatment, and 
general style that the person responsible for it is not 
an Englishwoman. 

Swedish Embroidery in London »—Miss Clary 
Hahr’s little exhibition at the Lyceum Club came 
as somewhat of a surprise. After expecting a show 
of English work, of which it would have been quite 
easy to predict that it would conform to one of two 
or three lecognised types, there was something 
almost bewildering in encountering anything so com¬ 
pletely different from what one had expected, and it 
was not until several minutes had elapsed that it was 
possible to realise that in reality the only puzzling 
thing was one’s own unprepaiedness, which had pre¬ 
vented the prompt comprehension of the fact that 
this was no English work but Swedish production 
pure and simple. 

Miss Hahr is, of course, a competent embroideress, 
•but her time is \ery largely taken up in the prepara¬ 
tion of designs for embroidery and in beginning 
patterns for other people to carry out; and her 
designs, though they are not by any means copies, 
aie, quite simply and frankly, on traditional lines. 
Indeed, it may be said that they owe no small part 
of their charm to a happy combination of the restful¬ 
ness of traditional pattern with the energy and life of 
modern invention. The great part of the work 
shown, howevei, though carried out under Miss 
Hahr’s instructions, is not worked in England, but 
•comes over from Sweden ; her studio is, in fact, not 
only her own workshop, but at the same time a kind 
■of depot for simple Swedish embroidery. 

There is, of course, something to be said from the 
economic point of view against introducing foreign 
peasant work into this country. It encourages the 
buyer (none too ready to start with to pay a fair 
price for hand-work) to imagine that he can indulge 
in something closely akin to philanthropy and do a 
good stioke of business at the same time by buying 
foreign hand-made goods at a very small cost; and, 
when once he has done that, he is very unwilling, 
as a rule, to give even the lowest price at which it is 
possible to produce hand-work in this country and pay 
the worker anything like a fair wage. Happily, how- 
•ever, Swedish work does not err so badly in this 
^respect as the lace and embroidery of many other 
nations, and artistically and tei^nically we have a 
^ood deal to learn from it. There is, perhaps, 
nothing very great about it, but in many smidl points 
it might teach us a good deal. Swedish women are 
'expected to be needlewomen, and they have evolved 
many dainty little things for themselves. Some of 
'the Swedish drawn-work patterns, for instance, are 
•quite different from those usually met with, and are 
yet extraordinarily well adapted to drawn thread, 
whilst the introdnetion of colour into the coarser 
4 inds of drawn Work is contrived very cleverly and 
with a far greater appreciation of what colour wUl do, 


and of the value of pure bright tints than we find, for 
example, in the Slav work. The applique or em¬ 
broidered dress fronts (generally cloth on cloth, with 
a little gold thread added) are pretty and effective 
without entailing a great amount of work, and the 
patterns destined for dress trimming are schemed to 
get the maximum of effect out of a veiy reasonable 
quantity of work. Swedish traditional patterns on a 
larger scale, too, are very often peculiarly well adapted 
to satisfactory execution in one colour. In short, the 
practical needlewoman has a good deal to learn from 
the study of Swedish work—a '^tudy which, after a 
while, becomes not only fascinating but a good deal 
more intricate than the student would at vSo ufPtset 
have supposed possible. 

The Design Club ,—It is an age of combination, 
and neither artists nor craftsmen, happily, are exempt 
from the general tendency to band themselves to¬ 
gether in guilds, societies, and the like. The Art 
Workers’ Guild and the Arts and Crafts h,xhibition 
Society have been with us for a good many years; 
last year saw the birth of a Woman’s Art Workers* 
Guild and a Guild of Embroideresses, and there are 
various other societies too numerous to mention. The 
latest addition to their number is the Design Club, 
which opens its doors in Bemers-street this week. 
This is intended to be rather more social in character 
than most of the associations, and has two other 
marks which distinguish it from its predecessors. In 
the first place, it is intended primarily for designers— 
for those who are making or have made their living by 
design for manufacture, rather than for artist-crafts¬ 
men, who design their own work. In the second place, 
it includes as *Hay members” manufacturers and 
others interested in art. It is this last feature which, 
perhaps more than anything else, differentiates the 
new undertaking from all previous combinations of 
artists and craftsmen, and which strikes at the same 
time an eminently practical and hopeful note. There 
is too much talk amongst artists at the present day 
about the ” impossibiUty ” of the manufacturer— 
manufacturers are no more than other people all of 
one build. There may be a certain irritable feeling 
among manufacturers that artists themselves are 
** impossible,” and it is to be hoped that the new club 
will do something not 01^' to promote friendliness 
amongst designers (who are frequently \ery much 
isolated), but also to bring about a better under¬ 
standing between designers and manufacturers. If it 
does that, it may have a far-reaching effect not merely 
on design, but on manufacture. The. two have been 
standing too severely apart of recent years. 

The United Arts The United Arts Club, in 

its Fifth Exhibition now at the Graffon Galleries, 
devotes a portion of the space at its disposal to 
handicrafts, and has suiKeeded in getting together a 
very representative little show. The crafts most to 
the fore are jewellery and silversmithing and book¬ 
bindings Mt. and Mrs. Gaskin's necklaces, pendants, 
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and brooches are, as usual, good both in design and 
workmanship, and there is a certain distinction about 
the work of Miss Violet and Miss Francis Ramsay. 
The silver and enamel mount to a feather fan by 
Miss Woodward is very happy in the way in which 
the colours of the feathers and the enamel blend, 
while Miss Harding has had the happy idea of 
designing her buckles with a view to the colour of the 
belts they are to clasp. There is some very good 
bookbinding. Mr. A. de Sauty’s work somehow 
suggests that he has been designing for cloth lately, 
though the blind tooling on the back of the 
wooden-sided guest-book would nevei have been 
desifKcl^r anything but leather. The books shown 
by Messrs. Sangorski and Sutcliffe are characterised 
by a simplicity and a sense of proportion which are 
eminently satisfactory. They make one feel that a 
well-bound book, however slightly ornamented, is a 
possession to be coveted and to be proud of. 


NOTES ON BOOKS. 


The Art Treasures of London. Painting. 
Compiled by Hugh Stokes. London: Arnold 
Fairbairns and Co. 3s. 6d. net. 

This book consists of three parts: (i) plans of 
the picture galleries of London with general 
information; (2) a chronological list of artists, 
arranged according to the order of their 
schools, including classified lists of all the pictures 
to be seen within the London area ; and (3) a 
complete index to the names of the artists. Thus, 
a student who wishes to see all the works ol a par¬ 
ticular school will find in Section 2 the name of 
every picture, with the precise place in which it is 
hung. If he wishes to see the works of one artist, a 
reference to the index in Section 3 will give the page 
in the schools. The plan is as effective as it is 
simple, and should save the time of many an art- 
lover who wishes to find the whereabouts of any par¬ 
ticular picture or of all the existing examples of any 
particular school in London. It should be added 
that Mr. Stokes has included in this work the Uni¬ 
versity Galleries of Oxford and Cambridge. 

The Trade and Industry of Australasia, 
By Ben. H. Morgan. London: Eyre and Spottis- 
woode, Ltd. 6s. net. 

In February, 1908, Mr. Morgan was instructed 
by the Manufacturers’ Association of Great Britain to 
proceed to Australia and New Zealand in order to 
enquire into “the extent and possibilities of the 
market; the extent and conditions pf local industries;. 
the nature and condition of foreign competition; 
transport services, with special reference to shipping 
< rings ’ and * conferences ’; ahd the operation of 
local tarids and effects of preferences.” As the 
author recognised, the task before him was an 


extremely difficult one to accomplish in a short time »* 
but there is much to be said for his contention that 
** trade reports, to be of value, must be issued 
promptly, and contain information of current interest, 
in addition to recording the course of trade as closely 
up to the time of their publication as statistics allow.” 
The present volume contains the result of his inves¬ 
tigations on the state of trade, and the condition of 
local industries in Australia and New Zealand. Mr. 
Morgan, in his enquiries, was able to obtain informa¬ 
tion from the most authoritative sources—the leading 
statesmen in the various Colonies, the Chambers of 
Commerce and Manufactures and other public 
bodies; and being well qualified by his wide expe¬ 
rience as Trade Commissioner to South Africa and 
elsewhere, he has been able to present a mass of 
information which should prove invaluable to all 
who are interested in the trade of Australasia. 


GENERAL NOTES. 


University ok London Advanced Courses.— 
There is probably no branch of work which has done 
more to justify the reconstitution of the University of 
London than the very valuable courses of lectures on 
advanced subjects which the Senate have organised 
during the last few years. The lecturers are in many 
cases the highest authorities in their departments; 
the lectures are free to advanced students of the 
University and to all who are interested in the sub¬ 
jects treated ; and the fast growing series now consti¬ 
tutes a record of which any University might well be 
proud. During the present term the following courses 
will be given: — i. “Roman Municipal Institu¬ 
tions,” by J. S. Reid, Esq,, M.A., LL.M., Litt.D., 
Professor of Ancient History in the University of 
Cambridge, at University College, Gower-street, 
W.C., on January 2rst, 28th, February 4th, nth, 
i8th, and 25th, 1909, at 4.30 p.m. 2. “ Ilie 
Spanish Drama,” by James Fitzmaurice - Kelly, 
Esq., Litt.D,, F.B.A., at King’s College, Strand, 
W.C., on February qtb, 23rd, and March 9th, 1909, 
at 4,30 p.m. 3. “ Physical Chemistry and its 
Bearing on Biology,” by James C, Philip, Esq., 
M.A., Ph.D., D.Sc., in the Physical Chemistry 
Lecture Theatre, at the Imperial College of Science 
and Technology, South Kensington, S.W., on 
January 2Sth, February ist, 8th, 15th, 22nd, 
March 1st, 8th, and 15th, 1909, at 5 p.m. 
4. “ The Use of Vertebrate Fossils in Stratigraphical 
Geology,” by A. Smith Woodward, Esq., LL.D., 
F.R.S., Keeper of the Geological Department of the 
British Museum, at the Imperial College of Science 
and Technology, South Kensington, on February ist, 
8th, isth, and 22nd, 1909, at $ 5 * “The 

Climates of the British Possessions,” by W. N. Shaw, 
Esq., M.A*, Sc.D., LL.D., F.R.S., Director of 
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the Jkleteorological Office, Reader in Meteorology, 
at the London School of Economics and Political 
Science, Clare-market, W.C„ on January 22nd, 2()th, 
February 5th, 12th, 19th, 26th, March 5th, 12th, 19th, 
and 2(>th, 1909, at 5 p.m. 6. “The Anatomy and 
Zoological Relationships of the Anthropoid Apes,” 
by Aithur Keith, Esq., M.D., F.R.C.S., E.Z.S., 
Hunterian Professor, Royal College of Surgeons, 
England, in the Theatre of the Royal College of 
Surgeons, Lincoln’s-inn-fields, W.C., on January 
15th, 21 St, and 29th, 1909. at 5 p.m. 7. (Under the 
Chadwick Benefaction.) “The Medical Aspects of 
Recent Advances in Hygiene as Connected with 
Sewering,” by Louis C. Parkes, M.D., at 

the University, South Kensington, S.W., on February 
2nd, 9th, and ibth, 1909, at 4 p.m. 

Mfmorial Tablets. — During the year 1908 
memoiial tablets have been affixed by the London 
County Council to the following houses of interest in 
London : --(ij No. 23, Great Ormond-street, the home 
of John Howard, the Prison Reformer, from 1777 to 
1790. He had just brought out his great work “ The 
State of the Prisons in England and Wales,” when he 
became the owner of this house. H)No. 71, Berners- 
btreet, the residence of the poet Samuel Taylor 
Coleiidge m 1812 and 1813, The original house was 
rebuilt and the tablet refixed last year. (2) No. 73, 
Ilarley-street, the home of Sir Charles Lyell, the 
Geologist, fiom 1854 to 1875, William Ewart 

Gladstone, the Statesman, from 1876 to 1882. During 
the whole period of his residence in Harley-street, 
Gladstone was out of office, but it was at this time 
that he conducted his strenuous crusade against the 
“ Bulgarian Atrocities,” which resulted in the famous 
“ Midlothian Campaign” of 1880. (4) Holly Bush Hill, 
Hampstead, w’hich was purchased by George Romney, 
the painter, in 179O. Here he built “an ambitious 
gallery for statuary and paintings, with a tew living 
rooms attached.” At this date, however, his health 
was broken and his hand had lost its cunning; he 
was lonely and unhappy at Hampstead, and in 1799 
he suddenly, and without notice or explanation, 
deserted Holly Bush Hill and returned to Kendal 
and the wife he had left there many years before. (5) 
No. 87 Jermyn-street, where Sir Isaac Newton, the 
natural philosopher, lived from 1700 to 1710. During 
the first year or two of his residence in Jermyn-street 
Newton was engaged, as Warden of the Mint, in 
carrying out a recoinage of the currency of the realm, 
and he still retained the Chair of Mathematics at 
Cambridge and discharged the duties of his post; 
but after his promotion to the Mastership of the Mint 
he resigned his fellow^p and chair at the University. 
(6) No. 34 Arlington-htreet, Camden-town, the home 
of Charles Dibdin, the song writer musical com¬ 
poser, from 1810 till his death in 1814. (7) No. 17, 
Elm Tree-road, N.W,, the residence of Thomas 
Hood, the poet, from 1841 to 1844, where he wrote 
what is perhaps his most famous poem, the ” Song 
of the Shirt.” ' 
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School of Art Wood-Carving. —The School 
of Art Wood-Carving, which has hitherto been carried 
on at Exhibition-road, has removed to new premises 
at 39, Thurloe-place, South Kensington, S.W., 
where classes in Drawing, the Principles of Orna¬ 
ment and Wood-Carving will be conducted on similar 
lines as heretofore. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

January 20.—“ Gothic Art in Spain.” By 
Henry C. Brewer. Major Martin Huiii: wdll 
preside. 

January 27.—“ The Part played by Vermin 
in the Spread of Disease.” By James Cantlie, 
M.A., M.B., C.M., F.R C.S., D.P.H. 

February 3.—“ The Problem of Unemployment.” 
By Bolton Smart (Superintendent ot the Hollesley 
Bay Labour Colony, Suffolk), 

February 10.—“ Bosnia and Herzegovina.” By 
Archibald R. Colquhoun, F.R.G.S.,M.Inst.C.E. 

February 17.—“The Commercial Relations of 
France and Great Britain.” By Monsi|SUR Yves 
Guyot. Sir Robert Giffen, K.C.B. , F.R.S., 
LL.D., will preside. 


Indian Section. 

Thursday afternoon, at 4.30 o’clock : — 

February 25.—“The Buddhist and Hindu 
Architecture of India.” By Arthur Anthony 
Macdonell, M.A., Ph.D., F.B.A., Boden Pro¬ 
fessor of Sanskrit, University of Oxford, 

March 25.— 

April 29.—“The Problem of Indian Labour 
Supply.” By Sklwyn Howe Fremantle, I.C.S. 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. 

Colonial Section. 

Tuesday afternoon, at 4.30 o’clock :— 

February 2.—“The Production of Wheat in the 
British Empire.” By Albert E, Humphries, 
Chairman of the Home-Grown Wheat Committee. 
The Rt. Hon. Earl Carrington, K.G., G.C.M.G., 
will preside. 

March 16.—“ The Colonial Wool Trade.” By 
S. Banks Hollings. 

April 6.—“ Ceylon ; its Industries and Material 
Progress.” By the Hon. JoHti?ir Ferguson, C.M.G. 

May 4.— 


Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

G. L. Addenbroore, M.I.E.E., “The' 
Public Supply of Electric Power in the United 
Kingdom.’’ Three Lectures. 



184 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


January iQOq. 


Lecture I.— January 18.—Statistics of the 
power employed in the United Kingdom—The 
opening for electrification—Public supply of power 
by local authorities and companies—The present 
position—Prices of power supply—Power used tn 
proportion to labour—The influence of load and 
diversity factors — Capital cost of power supply 
undertakings. 

Lecture II.— January 25.—The working costs 
of power supply undertakings of different sizes and 
the prices at which they can supply energy—The 
modern power station. 

Lecture III.—PFnRUARY i.—The distribution 
of ^IcT'Jric energy at high pressure—Electric energy 
at the con.sumers—The development of electric power 
-supply in the United Kingdom—Some observations 
on the legal position and on the relations of public 
and private enterprise. 

Leont Ga.sirr, A.M.I.E.E., ''Methods of 
Artificial Illumination.** Four Lectures. 

February 15, 22, March i, 8. 

George Gerald Stonev, M.Inst.C.E., 

Steam Turbines.” Three Lectures. 

starch 22, 2Q, April 5. 

F. W. LanCHESTER, " Aerial Flight.** 
Three Lectures. 

April 26, May 3, 10. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Jan. 18 ROYAL SOCIETY OF ARTS, John- 
street, Adel phi, \V C., 8 p.in. (Cantor Lecture.) 
Mr. G, L Addonbrooke, “The J*ublic Supply of 
Electric Power in the United Kingdom.** (Lec¬ 
ture I.) 

British Architects, q. Conduit-street, W., 8 p.m. 
Mr. R. S. Avling, “ Public Abattoirs.’* 

Victoria Institute, 8, Adelphi-terrace, W.C., 4J p ni. 
Dr. Alfred '1. Schofield, “Science and the Un¬ 
seen ” 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. A. J. Windus, * Couaty.Council Finance and 
Audit.” 

'Tuksday, Jan. 19 . Royal Institution, Albemarle-street, W.. 

3 p.m. Prol. Karl Pearson, “Albinism in Man.*’ 
(Lei ture I ) 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Discussion on papers by (i) Mr. John 
Wyatt Spiller, “ High Speed on Railway-Curves,” 
(2) Mr. William Hamilton Shortt, '* A Practical 
Method for the Improvement of existing Railway- 
Curves.” 

Photographic, 06, Russell-square, W.C., 8 p.m. Mr' 
K. F. Jameson, “Holy Days and F6te Days in 
Spain.” 

University of I.ondon, King’s College, Strand, W.C., 
S p.m. (Creighton Memorial Lecture.) Dr. 
G. W. Prothero, “ The Arrival of Napoleon III.** 

Royal Statistical, q, Adelpbi-terrace, Strand, W.C., 
5 p.m, Mr. Percy E. Braun,” The Cost, Condi¬ 
tions and Results ol^^Hospital Relief in London.** 
^DNESDAY, Jan. 23..ROyXl SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. (Ordinary 
« Meeting.) Mr. Henry C. Brewer, “ Gothic Art in 

T Spain.’* • 


Meteorological, 25, Great George-street, S.W., 
7.^ p.m Dr. Hugh Robert Mill, ** Some Aims and 
Efforts of tl^e Society.” 

Microscopical, 20, Hanover-stjuare, W., 8 p.m. 1, 
Presidential Address by I.ord Avebury, “ Seeds, 
with special reference to British Plants ” 2. P)x- 
hibition of Foraminifera dredged from off the coast 
of Somaliland. 

United Service Institution, Whitehall, S.W., 3 p.m. 
Mr. K. T. Scammell, “'The Commutation o 
Naval and Military Pensions, with special refer¬ 
ences to the Openings for suitable Pensioners in 
our Over-Sea Dominions.” 

Mining and Metallurgy, Geological Societj’s Rooms, 
Burlington-house, W., 8 p.m. 

I HURSDAY, J \N. 2i...Roya1, Burlington-house, W., 4} p ra. 

Antiquaries, Burlington-house, W., 83 p.m 

Linnean, Burhngton-house, W., 8 p.m i. Mr. 
Arthur W. Hill, “ The genus Notoim hr, I’urrz.” 
2. Dr. Percy Groom, “ I'hc Longitudin.il Sym- 
nietrv of Centrospermea".” 

Chemical, Burlington-house, 8§ p m. 1. Messrs. 
F. S. Kipping and H. Davies, “ Orgatiii Deriva¬ 
tives of Silicon.” l^art IX. ” Experiments on 
the Resolution of Di-henzylethylpropv lisobutyl- 
siHcane Sulphonic Acid.” 2. Mr. K. D. Chatta- 
waj', “ Synthesis of Diurrea from Urc.i.’' j. 
Messrs. F. 1) Chattaway and I). F. Wunscli, 
“ Chlorine Derivatives of .Substituted ^ leas ” 4. 

Messrs. F. Tutin and H. W. B. Clewei, “Chemical 
Examination of Eriodictyon.” Part II. 8. Mr. S. 
U. Pickering, “ The Hydration of Pre« ipitates.” 
6. Mr. J. E. Purvis, “ The Kel.itionslup between 
the Constitution and the Absorption Spectra of 
Pyridine .ind various Derivatives.” 7 Mr. S. 
Kuhemaon, [a) “ The Formation of Cvcloliex.inone 
Deriv’atives; *’ (<i) “ The Action of Mustard Oils 
on the Ethyl Esters of Malonic and Cy.inoacetic 
Acids” (Part II). And other papers. 

Optical .Society, 20, Han over-square, London, W., 
8 p.m. Mr. W. J. Wright, “ Advantages and 
Disadvantages of Objective and Subjective Methods 
of Siglit 'resting.” 

London Institution, Finsbury-circus, E.C., 0 p.m. 
Mr. Arnold White, “ The Outlook for Britain.” 

Royal Institution, Albemarle-street, W., 3 p m. 
Prof. j. O. Arnold, “Mysteries of Metals.” (Lec¬ 
ture 1.) 

Historical, Field-court, Gray’s-inn, W.C., 5 p.m. 
Mr. C. L. Kingsford, “Sir Otto de Grandi- 
son (1238 1328), the Friend and .Secretary of 
Edward I.” 

Friday, Jan. 22 Royal Institution, Albemarle-street, W., 
qp.m. Dr. A. R. Wallace, “The World of Life 
as Visualised and Interpreted by Darwinism.” 

Architectural Association, 18, Tufton-street, S.W., 
7I p.m. Mr. H. T. Buckland, “ Schools.” 

Physical So( iety, Physics Laboratory of the Royal 
College of Science, Imperial Institute-road, South 
Kensington, S.W., 5 p.m. i. Dr. A Russell, 
“ The Effective Resistance and Inductance of a 
Concentric Main, and Methods of Computing the 
Ber and Bei and Allied Functions.” 2. Dr. C. V. 
Drysdale (at “ The Luminous Efficiency of a Black 
Body;*’ (^) “The Use of the Potentiometer on 
Alternate Current Circuits.” 

Saturday, Jan. a3...Koyal Institution, Albemarle-street, 
W., 3 p.m. Prof. Sir Hubert von Herkomer, 
” The Criftfal Faculty. (Lecture 1.) 
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NOTICES. 

NEXT WEEK. 

Monimv, ]AJ<r\ky 25th, 8 pm. (Cantor 
Lecture ) G. L. Ani^i nhkookf, M.I.K.E., 
‘‘The Ihiblic Supply of J{lectric Pov\cr in th(* 
Lnited Kingdom,” (Lecture* TI.) 

Wkdnk.sD'W, jAxrxRV 27th, 8 p.m. (Ordi¬ 
nary Meeting.) | AMK^ CAN I LIE, M.A., M.B., 
C.M., F.K.G.S., JLP.H., “ rhe Part Played 
by Vermin in the Spread of Disease.” 

Further particulais of the Society’s meet¬ 
ings will be found at the end of this number. 


PROCEEDINGS OF THE SOCIETY. 

SWINEY PRIZE. 

A meeting of the adjudicators of this pn/e, 
appointed under the will of the late Dr. Suiney, 
was held at 4.30 p.m., on Wednesday, 
January 20, iqoq , at the Royal Society of 
Arts. Sir Wti.i iam H. Wehik, K.C.R., 
F.R.S., Chairman of the Council, was in the 
chair. 

The Secretary read the advertisement con¬ 
vening the meeting. 

'I'he Seen'tary read a report from the joint 
Committee of the Royal Society of Arts and 
the Royal College of Physicians, recommend¬ 
ing that the prize should be awarded to Dr. 
Charles Mercier, for his book, “ Criminal 
Responsibility.” 

It was thereupon moved by Sir Richard 
Douglas Powell, K.C.V.O.. late*President of 
the Royal College of Physicians, seconded by 
the Lord Chief Justice, and resolved, “That 
the prize be adjudged to Mr. Charles Arthur 
Mercier, M.D., F.R.C.P., F,R%C.S., author of a 
published work on “ Criminal Responsibility.” 


SIXTH ORDINARY MEETING. 

Wednesday, January 20, igop ; Major 
M Ak IIX Hr\! K in the chair. 

The following candidates were proposed for 
election as members of the Sotaety ; — 

Andrew, John Ingram, Al.Inst.N.A., Alessrs. G. 

I'enviick and Co., Limited, Hong JCong, China. 
Arundel, .Sir Arundel Tagg, K.C.S.T., Uplands, 
Ma) hury-hill, Woking. 

lienson-Xicol, Loui^ Hotspur, Warri, Southern 
Nigciia. 

Bowden, Cvril, F.R.C.I., F.R.G.S., Union Club, 
Malta. 

Brown, William Heivey, Standard-buildings-, Leeds, 
('heah Cheang Lim, Ipoh, Kinui, Perak, Federated 
Malay .States. 

Deaion, Octa\ius, 150 and 154, Leadcnhall-»lieet, 
E.C. 

hortescue, Xathaniel, J P.; Hainhault, The Diive, 
C'hinglord, Es^ex. 

frolding, Heniy J , !(>, Algiers-road, Ladywell, S.E. 
Gupta, Karunakanta Das, B.A. (Cal.), Sib^agar, 
Assam, India. 

HarNey, George B., 4, St. James’s-street, S.AV. 
Hcadlam, Lieut. Kdwaui James, care of 

Director ot Royal Indian Marine, R.I.M. Dock¬ 
yard, Bombay, India. 

Henriques, Alexandci Lindo, Bocas del Toro, 
Republic of Panama. 

Jaggard, William, 131), C.mning->treet, Liverpool. 
Khoo Cheow Teoug, 24, Light-street, Penang, 
Stiails Settlements. ^ 

Khoo Slew Jm, Kuching, Sarawak, Borneo. 

La Touche, Sir James Digges, K.C.S.I., 14, Gled- 
how-gardens, S.W. 

MacGiegoi, John Slew aft, JBriai Bank, Francis- 
street, Leeds. 

^Martin, Robert M., 34, Moles worth-street, Dublin. 
Marula, Hidomi, Mumi Bishi Dockyard and Engine 
Works, Nagasaki, japan. 

Mhalre, Mungalrao Kamjee, 268, Kumbharwada- 
street, Girgaum, Bombay, India. 

Mistry, Shapoorjee Dhunjeebhoy, Cnief Engineer, 
The Gujarat Ginning and Manufacturing Com¬ 
pany, Kolupur Post, Ahmedabad, India. 
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Peters, Major Cecil, Sunbury Manor, Middlesex. 
Phillips, John, 36, Lincoln*s-inn-fields, W.C., and 
20, West 25th Street, New York City, U.S. A. 
Reid, ^dward George, Colonial Surveyor’s Office, 
Turks Islands, British West Indies. 

Roxburgh, William, 25, Portland-road, Kilmarnock, 
N.B. 

Scott, John C. H., 13, Watling-street, E C. 

Sethna, Nowroji Sorabjee, 70, Gogha-street, Fort, 
Bombay, India. 

Stewart, Charles William Arnott, 2, Maichmont- 
road, Richmond, Surrey. 

Stones, William, Northwood, Se} mour-grove. Old 
Xfwfi&Kid, Manchester. 

Wee Hap Lang, 19, Roger-street, Kuaia Lumpor, 
Selangor, Federated Malay States. 

The following candidates were balloted for 
and duly elected members of the Society :— 

Broadbent, Cecil, 63, St. Jam6s*s-street, S.W. 
Burton, Henry, Messrs. Partington and Co., Victoria- 
embankment, W.C 

Everest, Miss Ethel Gertrude, Chippens Bank, 
Hever, Kent. 

Macgowan, Rev. John, Amoy, China. 

Probert, Rev., William Mitchell, 71, Gore*road, 
Victoria-park, N.E. 

Singer, Adam Mortimer, 78, Mount-street, Gros- 
>enor-square, W. 

The Chairman, in introducing the leader of the 
paper, said that, while other artists, eminent in their 
way and graphic m their work, had been able to 
impress upon the people in this country the beauty 
of certain details of Spanish buildings and cities, 
he knew of no artist in England who had been able 
to seize their general effect and impression as Mr. 
Brewer had done. 


The paper read was 


GOTHIC ART IN SPAIN, 

By Henry C. Brewer. 

In few countries has the influence of history 
on art been so marked as in Spain during the 
Middle Ages. The Moorish invasion of the 
greater part of the Peninsula early in the 
eighth century drove the Gothic races into the 
romantic fastnesses of the North, and there for 
three centuries, weakened by internal warfare, 
the Moors remained. 

In the eleventh century the Christians, 
having regained their energy, reconquered 
Toledo and united the two Castilles. Hence¬ 


forward and by degrees the Moors were driven 
southward, and finally, in the fifteenth century, 
the whole Peninsula was again under Christian 
rule. During these times the two great 
streams of Gothic and Saracenic art ran side 
by side, scarcely influencing each other, but 
steadily marking the advance or retrogression 
of each nation. 

The mediaeval Spaniards, born among such 
surroundings, and tired with that enthusiasm, 
the torch of which was kept burning by 
defending their faith and homes against a 
Mohammedan race, developed those national 
feelings for romance and drama, which in¬ 
fluenced their lives and work, so that romance 
and drama constitute the characteristics of 
their Gothic art. 

The first serious attempts of Gothic art in 
Spain date from the end of the eleventh 
and beginning of the twelfth centuries, 
and the work is suggestive of the in¬ 
fluence of the rich Romanesque art of the 
South of France, which art is a little earlier in 
date. It is also significant that the episcopate 
of the newly reconquered city of Toledo was 
held by a Frenchman, Bernard by name, 
through whose influence many French clergy 
were preferred to important positions in the 
Church in Spain. 

The cathedral of Santiago in Galacia, that 
of Zamora, and the old cathedral of Salamanca, 
are the three leading churches of the first 
period of Gothic art in Spain. Santiago, com¬ 
menced about the year 1078, is the earliest and 
largest. It is a noble example of a Roman¬ 
esque church, cruciform in plan, with an apse 
surrounded by chapels and richly-carved 
Western doorways. The fact of its complete¬ 
ness and general unity of style would make it 
most remarkable, for there is nothing in Spain 
of an earlier date which could lead up to such 
completion ; but its great similarity to St. 
Sernin at 'Toulouse, which is earlier in date, 
makes it more than probable that the work 
was entirely carried out under French guidance, 
and although a more noble work than the other 
two, it is perhaps less interesting to the student 
of Spanish art. Zamora and Salamanca are 
smaller and later in date, but they have that in¬ 
dividuality of their owm which suggests that 
they were the cradle of Gothic art in Spain. 
These interesting structures were commenced 
early in the twelfth century; they are cruci¬ 
form in plan, the crossing being covered by a 
dome or cupola surrounded by small windows. 
Internally the massive stone piers support 
simple unmoulded arches and the window 
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spaces are but small apertures in the walls. 
A simplicity and unity of effect is obtained by 
the mass of light which pours in through the 
windows surrounding the cupolas and centres 
on the piers which support the crossing. This 
massing of light was the first suggestion of 
the drama of effect which stands out so con¬ 
spicuously in the Gothic art of Spain. 

The little old cathedral at Salamanca is 
now enveloped in the folds of the vast 
Gothic edifice which has superseded it, and it 
is difficult to gauge its earlier appearance. 
Zamora, on the other hand, is as it was 800 
years ago. Rising on a rock on the northern 
bank of the river Douro, the time-honoured 
fortress and “ well-walled town ” retains much 
of its ancient warlike appearance. Jt is, 
hovNever, no longer surrounded by all of its 
seven lines of walls ; still it has that appear¬ 
ance of impregnability for which it was noted 
in mediri'val times. Seen above the old brown 
walls, on the highest part of the rock, is the 
cathedral, strangely picturesque in outline. 
At the west end is a Romanesque tower of 
unusual proportions, and a dome at the cross¬ 
ing, transitional in style, but Eastern in 
appearance; these crown a short, massive 
church, which is more like some castle keep 
than a Gothic cathedral. This building, and 
that of Salamanca, were in progress during 
the episcopate of that warlike prelate, Gero- 
nimo, the confessor to the Cid, and well 
express the race and times. 

The city of Avila, near Madrid, is even a 
more complete mediaeval city than Zamora. 
It is surrounded by w’alls commenced in the 
yecr 1090, and is now the most perfect example 
of a walled city in e.xistence. Mapped out 
on the slope of a hill, and looking much like an 
engraving in the Nuremberg Chronicle, it has 
stood still since the w'alls w'ere the protection 
of its inhabitants, and is unaltered except by 
decay. Within these walls are three inte¬ 
resting examples of early Gothic art—the 
Cathedral, St. Vincente, and St. Pedro. The 
date of their architecture is a little later 
than Salamanca and Zamora, yet in part they 
are coeval. The cathedral is a lofty cruciform 
church of the twelfth and early thirteenth cen¬ 
turies. The beautiful granite nave, flooded 
with light from the lofty clerestory wdndoi^^s 
and noble choir built in a red veined stone, 
suggest but faintly the massiveness without. 
The transitional apse, forming a vast bastion 
in the walls and externally throughout the 
church, presents a fortress in itself, well sug¬ 
gesting the militant Christianity of mediaeval 


Spain. St. Vincente and St. Pedro are both 
twelfth century buildings, the west front of 
the former being the glory of Avila. Set back 
beneath an arch which joins the tw'o short 
Western towers, is a late Romanesque double 
doorway, the archivolt of which is richly carved 
and moulded, the classical acanthus leaf being 
amongst the details. Saints supported on 
columns stand against the jambs and dividing 
pier, and these, although a little crude in treat¬ 
ment, have a great amount of human feeling, 
and are earnestly engaged in conversation 
with each other. 

The Spanish peasants think that the saints 
w'hich grace the niches of their churches, come 
down from their positions once in every 
hundred years, and, if they overstay their 
time, they turn again to stone, and so cannot 
return, and this is why there are so many 
empty niches. 

Internally the church is solid and massive, 
with arches supported on circular columns, 
and vaulted with boldly-moulded cross ribs. 
St. Pedro, although less imposing, is as 
interesting as St. Vincente. The beautiful 
crossing is Romanesque, and is lit by a 
fourteenth century lantern, w^hich it supports. 
The roughly-chiselled carving and masonry, 
here brought into prominence by the light, 
melt away into the mysterious gloom of the 
nave transepts and chancel. 

Tudela and Tarragona are exceptionally fine 
examples of transitional architecture. Tarra¬ 
gona by some is thought to be the finest 
building in the Peninsula. The general date 
of this great work is the latter part of the 
twelfth and early thirteenth centuries. The 
apse, however, which is Romanesque, is early 
twelfth century work. Internally, the simple, 
solid dignity of the unmoulded arches, sup¬ 
ported on massive stone piers, is relieved by 
grotesques and scrolls carved on the caps and 
in the string-courses ; the grand balance of 
light and shade, and the beauty of proportion, 
are expressive of the manly power of this early 
style of architecture, a style in w^hich Spain 
is especially rich. 7 'he interesting lantern at 
the crossing, formed into an octagon by pen- 
dentives in the spandiTs of the arches and 
vaulted with bold groining ribs, is, I think, the 
first example of such a treatment in architec¬ 
ture, The cloister court is one of those silent 
gardens of loveliness in which architecture, 
mellow'ed down by time, combi5 es with nature 
to form a dream of colour. The early pointed 
arches of the cloister, divided by round-headed 
windows and circles enriched wdth the dog- 
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tooth ipoulding-, peep out between the luxuriant 
foliaijfe which rises from a g-arden divided into 
paths by clipped and flowering shrubs, while 
here and there a fountain cools the fra.i>;rant air 
w'ith its sparkling- jet of water. 

The cathedrals of Toledo, Burg^os and l.eon, 
were built in that great period of mediicval 
art, the thirteenth century. Toledo, grandest 
of the three, is the finest example of Gothic 
in the Peninsula, and its solid magnificence, 
vast scale, and the richness of its fittings 
place it amongst the finest buildings in the 
woiW.** 

The King Don Ferdinand IIT. and Arch¬ 
bishop Rodrigo laid the first stones of this 
church on the i }th of August, 1227, and the 
architect, according to a contemporary inscrip¬ 
tion, w-as Petrus Petri. It is unfortunate that this 
inscription is in Latin, for it makes it impossible 
to decide with any certainty whether he was a 
Spaniard. Those who claim everything in 
Spain to be done by others than Spaniards, 
state that he w’as a Frenchman, Pierre Ic Pierre, 
w'hile the Spaniards claim him under the name 
of Pedro Perex. Whether, however, Petrus Petri 
was a Spaniard or Frenchman, there is no 
doubt that on entering this grand build¬ 
ing one is struck with an eifect essentially 
different from that created by churches in 
other countries. The sombre impressiveness, 
the proportions, the drama of chiaroscuro 
stamp it with a distinct individuality, and even 
should the root have been transplanted from 
the soil of France, the tree has assimilated the 
poetry and drama of its Castillian surroundings. 
Its proportions are colossal, it being the third 
largest church built in Gothic times. Seen 
from the transepts it conveys the finest im¬ 
pression; the brilliant Spanish sunlight pierces 
the richly - coloured windows, striking in 
diagonal shafts across the dark, mysterious 
voids, here and there lig;hting up a column or 
exquisite bit of carving, and glistening on the 
silver chastening a%id copper-gilt details of the 
screen. The air is filled with the aromatic 
scent of incense, and the pale, grt'y smoke 
which rises from the censers lingers about the 
cavernous arches, and mingles with the 
mysterious atmosphere’ which envelopes the 
vaulting:. Nowhere (‘Ise is architecture so 
dramatic, so full of mystery. The cathedral 
is cruciform in plan, w’ith an apse at the east 
end, and has double aisles which are con¬ 
tinued round the chevet. The capilla major 
is enriched with carvings and tombs of the 
fourteenth, fifteenth and sixteenth centuries, 
and cut off from the transepts by<the most 


interesting and magnificent metal screen in 
the country of metal screens—Spain. 

The high altar is in late Gothic design, 
elaborately carved in wood, gilded and 
painted, and, altogether, this capilla major 
is the most gorgeous work of Gothic art in 
existence, and well represents the epithet of 
wealth applied to Toledo Cathedral (Toledo 
for wealth, as the Spaniards say). The stalks 
are in delicate Renaissance work, and were 
designed by Maestro Rodrigo in the year 
1495, and the metal screens by Domingo 
Cespedes in the year 1548. 

This jewel of Gothic art is set in th(‘ (Town 
of Spain. Tefiedo—the once imperial and 
magnificent, now forlorn and desolate — is 
but the skeleton of the past. Built on a rock 
of granite, the venerable frame stands like a 
rock, on a rock girdled round by the river 
Tagus boiling through a ravine at its feet. 
In this city is epitomised the whole history of 
the Peninsula : Romans, Visigoths, Saracens, 
and again Christians, have in turn held sway, 
and here all have left their mark. Crossing 
the wild and melancholy river and linking up 
its rock-bound sides are two bridges, part 
Gothic and part Saracenic—the bridge of the 
Alcantara and the bridge of St. Martin. 
When arriving at Toledo, one enters the city 
by crossing the bridge of the Alcantara. 
Passing under the portcullis of the gate, one 
indeed feels that one has left the dull I'om- 
mercial world of the present day, and is enter¬ 
ing the age of chivalry. On the further side 
of the bridge still stands the Moorish tower 
restored in Gothic times, and the narrow road 
supported on one great arch which spans the 
river was rebuilt in the thirteenth century. A 
small panel in the w'all records the fact that 
it was rebuilt after a great deluge of rain 
commencing before the month of August and 
lasting until the 26th of December in the year 
1258. The bridge of St. Martin is even more 
interesting than that of the Alcantara. The 
great spanning arches were rebuilt probably 
after the same flood. The gateway, however, 
is a work of Moorish art of the ninth century. 
Above the bridge rises a grand view of the 
rock-built city. Conspicuous is the church of 
St. Juan Los Reis, the w^alls of which are 
covered with votive manacles given by descend¬ 
ants of families who were freed from Moorish 
bondage when Toledo was reconquered. 

The great works in Toledo are numberless, 
but we cannot leave this city without mention¬ 
ing the one small vein of art into which the 
streams of Christian and Saracenic architec- 
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ture intermingled, and gave the very rare style 
of moresque. In a town which had been 
reconquered by Christians after the Moorish 
occupation, many Moors of the artisan classes 
remained, and being a skilful people they were 
employed on the buildings erected by their 
Christian masters. On rare occasions these 
buildings were entrusted to their hands, and 
in these one finds a style founded on Clothic 
construction, but in detail Moorish ; such is 
the thirteenth century brick tower of St. 
Ronan, the apse of St. Christo de Lu/, and 
sevcTal other churches. In the choir triforiums 
in the cathedral then* is a slight suggested 
trace of Moorish influence in the upper 
arrangement of the interspanning arches, but 
here it is the motif which is Moorish, the detail 
being purely Oothic. 

The foundation-ston*^ of Burgos Cathedral 
was laid in the year 1221, during the episco¬ 
pate of Bishop Maurice, an Englishman, and 
the original fabric of this great church was 
comphded in the incredibly short time of nine 
years. The chun h is crucitorm in plan with 
single aisles and an apse, and is surrounded by 
lateral chapels. E.xternally the rich outline of 
the spines, octagon, and great octagonal chapel 
at the east end, are features superimposed on 
the original structure, and, owing-to the situa¬ 
tion, these additions are always conspicuous, 
and give the appeararu e of a church of much 
later date. Tlic interior is a magnificent 
example of architecture. At the moment of 
entering from the western doorways the effect 
is somew’hat injured by the blocking- up by the 
coro, but from the choir or transepts, the fine 
effect of proportion, the drama of chiaroscuro, 
the beauty of the carving and the richness of 
the fittings are unsurpassed. No doubt much 
of this effect is given by the light flooding in 
from the late octagon, which octagon is con¬ 
demned by authorities who can see beauty 
only in purity of style and academic art ; still, 
those of broader mind can at least here put on 
one side their more fastidious tastes to enjoy 
what is probably the most perfect drama in 
architectural art. 

The old Gothic lantern having fallen down 
in the year 1539, present one w^as com¬ 
menced by Juan de Borgona, and completed 
by Juan de Vallego in 1567, It is Gothic in 
form, but plateresque in detail. EYom an 
architectural point of view it does not bear 
analysis, but as a combination of motif and 
detail it triumphs over rule, and produces one 
of those impressions which time can never 
obliterate. 


The spires and octagonal chapel were de¬ 
signed by John of Cologne, and carried out 
between the years 14,55 and 1^56 ; and, 
although German in style, the detail is much 
influenced by Spanish art. The interior of the 
octagonal chapel is vaulted in most delicate 
interlacing work of late Gothic design. The 
stone is smooth and cream coloun^d, and the 
carving throughout is so exquisitely minute 
that the general suggestion is that of an ivory 
casket. In front of the Renascence altar is 
the tomb of Don Eerninando de Velasco, the 
Constalile of Castille, for whom this chapel was 
built, and it is still the property of the same 
family. 

The cathedral at Leon, commenced in the 
year 1214, is much more correct according to 
the law's of Northern Oothic architecture. 
Lightness and grace are its chief features; 
the aim seems to have been to use the least 
possible amount of material with the greatest 
amount of space and effect. In France, at 
the same period, a similar attempt was being 
made in the church at Beauvais, and in both a 
like rt'sult follow'cd — that of the constant 
difficulty of keeping the church in structural 
stability. It is quite northern in plan, and 
although not nearly so long, otherwise the pro¬ 
portions are the same as those of Westminster 
Abbey. The bays an^ lofty and slender, the 
triforium pit'rced, and the clerestory, which is 
nearly half the hi'ight of the building, com¬ 
pletely filled in with a six-light window. 
Shortly after its erection, howtwer, for the 
sake of increasing its stability, tw’o of the 
lights w'ore filled in. Externally tht‘ church is 
not satisfying when ('ompared w’ith such ex¬ 
quisite excimph's of this style of architecture 
as those existing in the north of France. One 
cannot but help feeling that here the Spaniard 
was treading on ground w'hich he did not fully 
underst.ind, and that there is little reall}' 
Sp.anish in this undoubtedly fine cathedral. 

Elsew'here in Spain one comes across this 
extremely lightly-built Gothic, but the style 
never left its French origin, and w’as never 
quite satisfactory on Spanish soil. Perhaps 
the best works in this style of art in Spain are 
the western doorways of the cathedral at 
Vitoria. These are perfect examples of 
northern French art, and suggest not only 
that the architecture was French, but that 
even the carvers and masons must also have 
been. This cathedral and one or two of the 
churches in Vitoria are so lightly constructed 
in stone that great uprights have been placed 
in front of the columns to give extra stability 
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to the vaulting-, a necessity which is quite 
ruinous to their achitectural elfect. 

In the fourteenth century Gothic art in Spain 
developed more purely on national lines, and 
French influence seems to have quite dis¬ 
appeared. The most interesting- buildings of 
this period are to be found in Catalonia and 
Aragon. A school of architects had sprung 
up in the Island of Majorca of which the 
leading light was Don Jaime Fabre. Much 
interest had been aroused by the Dominican 
church he was erecting at Palma at the end of 
the^ thirteenth century, now unfortunately 
destroyed except the cloisters, which are used 
as a prison. 

In the year 1298 the King summoned Fabre 
to Barcelona and requested him to make plans 
for the new cathedral. These designs were 
put in hand at the commencement of the four¬ 
teenth century, and a very interesting agree¬ 
ment between Fabre and the clergy is still in 
existence. According to this agreement 
Fabre was both architect and builder. It enters 
minutely into all arrangements about payments 
and duties of the architect, and I think 1 am 
right in saying that it even states that during 
Fabre’s residence in Barcelona he was to have 
two new hats a year. This cathedral is oblong 
in plan, with an apse at the east end, the 
crossing formed by the transepts being- flush 
with the outer walls of the aisle chapels. At the 
west end is an octagon only partly carried up in 
mediaeval times, but now being completed. 
The nave is very lofty, and the groining of the 
roof starts from the caps of the nave piers, 
leaving but small space above. The triforium 
and clerestory are represented by a narrow 
arcade and circular windows. The window 
spaces are all small except those round the 
apse, and they are filled with fine old glass. 
The chevet is seven-sided, the tall slender 
columns supporting stilted arches, and the 
stone is a rich russet colour. When one enters 
the transept door from the brilliant sunlit streets 
the darkness is profound; but by degrees, as 
the sight gets accustomed to the gloom, here 
and there parts of the glorious architecture 
stand out where they intercept shafts of light, 
and the tall graceful arches of the chevet rise 
in dark relief against the jewelled background 
of the richly-coloured glass in the apse. 
Boldly bracketed out above an arch in the 
north transept, the great organ rears its mass 
of finely-carved plum-coloured wood, and the 
delicately canopied stalls in the trascoro form 
a filmy group of cobweb spires, from the sides 
of which spring up the piers of clustered 


shafts supporting the arches and groining 
of the roof. All above, though, is lost in 
mystery — a dark impenetrable mystery, 
through which floats the pale blue smoke of 
incense. 

The great hrench cathedrals may be finer 
architecturally, may be more perfect in pro¬ 
portion and detail than this church, but is not 
the atmosphere which pervades a building 
more eloquent than the stone itself, and can 
architecture rise beyond that which impresses 
the mind with the mystery which surrounds 
our life and leads us to the contemplation of a 
future state 

The cathedral of Palma, rising in a golden 
mass of masonry from the shores of the Medit- 
teranean ; the square-planned cathedral of 
La Seo, at Saragoza, and many others in 
this district, are all remarkable for that strange 
impressive atmosphere, and, like great works 
in Nature, grasp the mind and lead the 
thoughts to contemplate the mysteries of the 
future. 

The cathedral at Gerona is another excep¬ 
tionally interesting fourteenth and early 
fifteenth century building. The t'hoir apse 
and choir aisles are planned on the usual 
French arran^^ement, and w'ere carried out in 
the early fourt(*enth century. In the year 1416 
Guillermo Bofly, who was then master of the 
w’orks, made a design for completing the 
church by the addition of a nave of a single 
vault of 75fl., the arch completely spanning 
the choir and its two aisles. As might be 
imagined, this suggestion seemed so hazardous 
that the chapter of the cathedral called to¬ 
gether a meeting of the most illustrious archi¬ 
tects of Spam to discuss the possibilities of 
such an erection. After due deliberation 
the designs were approved, and this, 
the widest Gothic vault in the world, 
was erected; it is at the present day in 
perfect structural condition. (For compari¬ 
son with our Knglish churches, Westminster 
Abbey is 38 ft., and York, our widest span, 
52ft., whereas Crerona is75ft.) When one enters, 
the great cavernous space appears larger in 
proportion than it really is. That mysterious 
gloom which is usually present in Spanish 
churches is here pierced by a great diagonal 
ray which, striking from the south windows, 
floods the three chancel arches with light. 
Far off in the distant gloom, are seen the 
graceful, stilted arches of the chevet, and here 
and there a jewel of colour sparkles in the 
■windows of the apse. The artistic effect is 
perfect, the drama sublime. This arrange- 
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ment of light and shade is undoubtedly as 
much part of the design as the columns and 
arches, the groining of the roof or plan. 
This mass of light passes through three 
richly-stained glass windows in the south- 
<^ast corner of the nave ; all other window 
spaces are but panels in the walls. Critics 
say this grand effect is but the outcome of 
chance, that the architecture, being borrowed 
Irom a Northern source, had too much window 
space, hence much had to be blocked up, and 
time, the mellower of all things, has mellowed 
dowm a crude and barbarous makeshift. Has 
time or accident written avarice in the eye of 
the moneylenders by Quentin Mitsys, or 
woven the golden light which illuminates a 
head by Rembrandt ? No, this is art, consum¬ 
mate art art which is akin to that of poetry 
and music. 

Many of the documents connected with 
these great buildings are remarkable, for they 
prove how great was the care and thought 
bestowed on every minor detail. Perhaps one 
of the most interesting is that connected w'ith 
the completion of the Miguelete at Valencia. 
This proves that even in tin? days when Gothic 
w'as a living art it could not be produced 
without great effort, and, just as to-day, resort 
had to be made to selection. This manuscript 
states that J'eter Halaguer, an able architect, 
shall rec eive 50 florins from the fabric fund of 
the lunv campanile in payment of his expenses 
on the journey which he made to Narbonne, 
Lerida, and other cities, in order to see and 
examine their towers and campanili, so as 
to imitate from them the most elegant form for 
the completion of the tower at Valencia. This 
tower was commenced in the year 1381, Juan 
Frank bt'ing the architect, and evidently, the 
tower rot being considered satisfactory, they 
sent this other architect to get some better 
suggestions for its completion than that of the 
original desi'|»ner. 

The romantic beauty of this rock-bound land 
gave opportunities quickly grasped by medi- 
leval builders, and Manresa, in its poetic 
situation, is one of those dreams in which they 
loved to dwell. Perched on the summit of a 
rock which is broken into picturesque hollows 
filled with gardens, the church crowns the lofty 
•eminence ; crossed by ancient bridges at 
its base, the rushing river J^eobregat winds 
between huge rocks and olive yards; and 
faintly seen on the horizon are the pale blue 
mountains, far off spurs of the noble range of 
the Pyrenees. The great ship-shaped rock, 
Segovia, is at times an unequalled vision of 
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romance. Built up amongst the mountain 
heights, the mists descend, and as they slowly 
wind around its base, it seems as though the 
rock-built ship is moving, supporting on its 
decks the wall-girt town, the prow' crowned 
with the towers and turrets of its castle. The 
situation is. indeed, unsurpassed for beauty 
and strength. In the castle, which in 
medimval times was impregnable, was kept 
the money reserve of the kingdom, the mint 
being in a small building on the river at the 
base of the rock. 

The fifteenth century gave to Spain its 
largest and, perhaps, most famous Gothic 
w’ork and the largest Gothic church in the 
world-Seville Cathedral. It was commenced 
in the year 1403, and completed about a 
century later. The great building covers an 
oblong, 414 feet long by 271 feet wide. It has 
double aisles and lateral chapels. The coro, 
as is usual in Spam, fills up the centre of the 
nave. This arrangement of the coro is 
necessitated by the elaborate ceremonies and 
the number of clergy who take part in them. 
The centre of the church being enclosed led 
to the buildings being planned shorter and 
broader so as to allow more space for the 
people crowding round the sides of the high 
altar to attend the sermons at High Mass. 
In the larger cathedrals, such as Toledo, 
Burgos, .Seville, Ovc., there are sometimes two 
or three high masses, with organ and full 
choir proceeding at the same time. The 
public, as a rule, attend masses m the side 
chapels, and the service at the high altar— 
except the sermon—appears to be principally 
for the clergy. 

This arrangement, by which the choii is con¬ 
tinued into the eastern bays of the nave and 
enclosed by stone screens (the trascoro) has 
been very adversely criticised by authorities 
on architecture, and from the point of view of 
the general vista, on entering by the western 
doorw'ays it certainly is in many cases most 
injurious. The screens themselves, however, 
and the fittings w'hich they enclose are occa¬ 
sionally of sue h great beauty that they some¬ 
times even more than compensate for the injury 
done. This arrangement was probably intro¬ 
duced in the fourteenth century, tht‘ period at 
which the churches became much squarer in 
plan. In such a church as La Seo, at Zaragoza, 
which has a nave and four aisles all of the same 
height, and with the length and breadth equal, 
the enclosed coro adds immensely to the 
effect. 

The interior of Seville is noble in the ex- 
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treiTie. The massive nave piers rise in 
moulded shafts, broken only by narrow caps 
running" round the arches and groining of the 
roof. The immense height of the arcade is 
carried through th(j space, which in most cases 
in our English churches would be the triforium. 
This gives the proportion which so great a 
scale requires. Heyond the crossing the high 
altar towers above the coro in a dark mass of 
carved and gilded wood, and between the 
nave piers is seen the forest of massive 
columns which support the double aisles and 
surrounding chapels. 

The sombre majesty of the effect, the rich¬ 
ness of the glass and fittings, the dignity of the 
architecture, well portray the Spanish epithet 
of solemnity applied to this cathedral, and pro¬ 
duce an effect akin to that experienced when 
contemplating the greater works of Nature. In 
i88(), part of the vaulting above the c'hoir fell 
dowm, and fear was felt for the general stability 
of the building. This damage has been re¬ 
paired, and so excellent is the restoration that 
the appearance of th(i building is quite 
uninjured. 

In the sixteenth century, when most coun¬ 
tries had adopted the Renaissance art, Spain 
still held on to Gothic form for its ecclesiastical 
architecture, and the two great buildings of 
Salamanca and Segovia are the last great 
Gothic works erected. In the year 1513 the 
clergy called together a number of architects 
to draw up a report setting forth the essentials 
of such a building as they wished to have. This 
report decides not only the size and proportion 
of the building, but even such projections as 
buttresst's, (lire. Amongst these architects Juan 
Gil de Hontanon was selected by the chapter 
to carry out the building. In 1522, the 
same architect was called in to design the 
cathedral at Segovia; at his death this 
work was completed by his son, Ridrigo 
Gil de Hontanon, in the end of the sixteenth 
century. These two great buildings, the last 
spark of the fire of Gothic art, group up 
in massive towers and domes, crowning the 
towns over which they rise with majesty and 
domination. In detail, perhaps, they do not 
bear analysis—they may have faults of ostenta¬ 
tion—but as expressions of the thoughts and 
minds of those who re-conquered Spain to 
Christian rule and advanced their banner to 
a new-found world, they are works of ex¬ 
pressive art and grand dramatic power, 
and form a fitting climax to the growth 
of that art of which they are the final utter¬ 
ance. 


DISCUSSION. 

The Chairman, in opening the discusssion, after 
alluding to the intense pleasure with which he w'as 
sure all present had listened to tbe author’s eloquent 
description of the principal Spanish cathedrals, said 
he could not agree with all tbe conclusions at which 
Mr. Brewer had arrived, although he agreed with 
most of them. Many people contended that every¬ 
thing that was done in Spain was the work of 
foreigners Personally, he had always held the 
opinion that the Spaniards were not an original nor 
inventive people, but purely an assimilative race, 
and, as a matter of fact, they had received from 
abroad the impetus and impulse in all then arts 
and industries, their literature, sculpture, painting, 
and architecture. But, .ilthoiigh they were not 
naturally inventive, they were a people stirred 
by a very strong individuality, and were unquestion¬ 
ably adaptive. All the arts they received from others 
remained foreign foi but a very short period of time, 
and almost at once tbe strong Spanish character 
invariably stamped its own influence on them. The 
author was therefore quite correct in his statement 
that no soonei was Gothic art leceivcd in its enliiety 
from France and Germany, than the Spaniards, w’hilst 
keeping it alike, yet made it dissiniilai. There was 
a leason for that lunning through the whole of their 
art and literature. They were a people with a 
strong concentrated individuality, but from the facts 
of their history they were naturally most devout. 
For centunes they struggled against the infidel for 
the ])Ossession of their soil, and as for centuries they 
were the weaker party, they had to appeal to the 
mysterious intervention of the Divine aid, the help 
of saints, and to miraculous swords that would 
deliver tbeii conquerors into their hand*). As a con¬ 
sequence, in the course of eight centuries they 
developed a type of religion and an outlook upon 
the world entirely different from that of France or 
Italy. Italian, and, to some extent, Fiench art was 
strongly sensuous in its appeal. The Spaniard, 
however, had no sensuousness in his art; his was 
always an appeal to mystery, to romance. When 
what was wrongly called Gothic architecture first 
came to Spain in the eleventh century, it 
came as an addition to romanic architecture 
already existing, or in course of constrution 
like tbe cathedral at Tarragona and tbe old Sala¬ 
manca Cathedral, and it blended very harmoniously 
with that style. It was not until the thirteenth 
century that the full force of the French architec¬ 
tural influence was felt in the country. There were 
three cathedrals all practicallv contemporary one 
with the other, * Burgos, Leon, and Toledo, all, 
as he contended, un-Spanish and uniepresentative 
of real Spanish feeling ; in fact, entirely at war with 
the impression desired to be produced by pure 
Spaniards. There was a considerable Spanish im¬ 
pression made in the course of time even upon those 
great pure Gothic cathedrals, but they still remained 
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to some extent foreijjn in their appeal. Views had 
been shown of the crocheted spires of Burgos, of the 
extremely ornamental outside of the chapel, and of 
the central lantern over the crossing. Such crocheted 
spiles would be seen hardly anywhere else in Spain. 
So far as he could see, it was a German cathedral, 
having been built by two Germans. Since it was 
built a considerable Spanish impress had, of course, 
been laid upon it; but, as it stood, outside it was a pure 
Gothic cathedral. The effect, however, was not a 
Spanish one. On going into the cathedral at 
Burgos one did not experience the feeling almost 
of fear at the enormous space, or the stupendous im¬ 
pending over-hanging grandeur of it all. One saw a 
lightsome cathedral, with the sun shining brightly 
thiough long, large lancet windows, and the church 
was comparatively a light one. Exactly the same 
remark applied to the cathedral at Leon That 
cathedral had been undei renovation for the last fifty 
jears, and within the last few weeks the last piece of 
scaffolding had been taken down from the inside, 
so that he was able to say fiom a recent inspection 
of the building, that Leon Cathedral was now a pei- 
fert dream of sensuous loveliness. Street called it a 
pure French cathedral, a description with which he 
(the Chairman) did not agree, as he thought it w’as 
rathei an Italian cathedral. Practically the whole of 
the walls, not only the main line of w^alls, but above 
and below and right round the'ti^o transepts, and the 
trascoro, w'ere one mass of glowdng, brilliant, scin¬ 
tillating stained glas>, w'ith the consequence that none 
of the mysterious feeling of oppression and devo¬ 
tional feai was experienced which w’as present in a 
jHirely Spanish cathedral. The \ast roof looked as 
if It were held up by mere threads of stone betw'een 
the glowing windows of the walls; and that never 
had represented the dominant feeling of Spamaids. 
The Sjianiaids were not very long in impressing 
their own feelings upon the art. In the 
first place, he did not believe that Gothic 
architecture was ever really fit to express a Spaniard’s 
view\ but, at all events, he made it as near as he 
could to repiesent his feelings, and that fact was 
seen in the later cathedrals. For instance, on enter¬ 
ing the comparatively late cathedrals at Seville, 
Segovia, and new Salamanca, Iheie was not the light¬ 
some, sensuous appeal of brightness and beauty present. 
Outside there were great giave spaces of undecoiated 
wall, which meant very little light within ; there were 
gloriously ornamented doorways and a few windows, 
and inside the effect produced was of overwhelming 
grandeur and magnificence. With the inside almost 
dark, one caught here and there the glint of a small 
window upon a rich carving, or a beautiful piece of gild¬ 
ing or painting, and an effect of mystery was produced. 
The whole of the effect was not seen, and consequently 
one imagined things beyond sight which were more 
beautiful and grand than anything the human eye 
could see ; whereas on entering Leon Cathedral, all 
that there was to be seen was seen immediately on 
entering the door. The effect produced by Spanish 


att was by an arrangement of shadow to .suggest some¬ 
thing infinitely greater than could be seen. But there 
was another adaptation made by the Spaniards which 
altered the char«cter to some extent of the Gothic cathe¬ 
drals. It was never any part of the plan ol the original 
designers of the cathedrals to put the choir in the 
middle of the cathedral. -Standing at the west door 
of a Gothic cathedral, the architect intended one to 
see a vista of branch-liUe Imc'* which met together ovei - 
head, and, to do that, a clear uninterrupted vista was 
required. It was often said that the idea of a Gothic 
cathedral was that of a grove of trees, and to enjoy that 
the grove must be clear. But it w^as not part of the 
Spaniards’ plan that the whole of the view should be 
obtained by one glance from the we.st door, and they 
therefore added magnificent choirs in the middle, 
which were really cathedrals within a cathedral. 
Those choirs were placed in the late fifteenth and 
sixteenth centuries, and they had added mysterv, 
richness, and grandeur, while breaking up the vi-ta 
which the original aTchitect^ of the Gothic churches 
intended should be produced. Those magnificent 
choirs were full ot splendid choir - stall carv¬ 
ings, and the later pieces were nearly all either 
the work of Flemish or German ai lists and their 
pupils. At all events, the cathedrals rs they now 
stood were gems of Spanish ait. That of Burgos 
was as fine a** any m Europe of its kind ; that of 
Seville w'as, in some respects, beyond anything in 
the world, while that of Leon was to be compared 
with Milan; and if, for no other reason, the journey 
to Spain, with all its discomforts, was well repaid by 
the inspection of ••ome ot those w'oiks of supreme 
art, of which the author had shown such beautiful 
pictures on the screen. 

Mr. A. W. RiMiNvJioN, R.B.A., said he was well 
acquainted with Spam, having travelled and sketched 
in that country for fourteen months on one occasion 
and five months on another, and he had aKo been 
over neatly all the ground the author had illustrated 
in such an interesting way in his paper. He fully 
agreed with Mr. Brewer that Spanish aichitects did 
develop a style of then own, and he thought too 
much had been made in the case of Spain, and also of 
other countries, of theinlluence of foreign art. Greece 
borrowed her forms to a large extent from Egypt and 
Persia, and precedent largely influenced every art; in 
fact, it was impossible to draw a sharp line of de¬ 
marcation betw^een the art of any tw'o countries or 
tw’o periods. He, therefore, thought it was a little 
unfair to Spain to urge so p^^rsistently the influence 
of French and German art on her architecture. 
Spanish architects, at any rate, know how to deal 
with light and shade in theii own buildings in a way 
which must appeal to the eye and mind of every 
painter who had sketched in Spain The magnifi¬ 
cence of the buildings struck home to the innermost 
feelings of the artist. It was interesting to note the 
fact that many Spanish artists and painters, including 
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Velasquez, weie remarkable for their strong feeling 
for light and shade—for the importance of large 
masses of dark contrasted with large masses of 
light. He could not altogether agree with what 
had been said as to Gothic art not being the proper 
means for the expression of Spanish ethical and 
religious feeling. The proof of it was in the build¬ 
ings themselves. One felt that the buildings were 
really the expression of the Spanish character—of the 
love of mystery and the feeling for something higher 
and nobler than the common-places of every-day 
life. The elaborateness and delicacy of Spanish 
architecture had, he thought, been a little under¬ 
rated by the Chairman. The sculptures leferred 
to at the back of the choir at Burgos could 
hardly be excelled for beauty of design and 
delicacy of execution, and the same remark applied 
in many other cases With regard to early Spanish 
art, he had travelled through the greater part of the 
extreme north-west of Spain, where there was a good 
deal of Romanesque work which was little known. 
For instance, at Noya there was an extremely fine 
Romanesque church; there were also some fragments 
of early ait, piobably much earlier than the ele\enth 
century; indeed, one writer stated that in all proba¬ 
bility they dated from the fourth to the seventh 
century. That Gothic art showed distinct tendencies 
towards Romanesque. The bridges in the district 
were exceptionally fine, many of them having fine 
^ Gothic towers and beautiful shrines. Another 
feature of the country was the roadside and village 
crosses. He desired, in conclusion, to express on his 
own behalf and that of many friends their indebted¬ 
ness to Mr. Brewer for his most interesting paper. 

Mr. P. Newman, R B.A., speaking as an artist, 
desired to add his thanks to Mr. Brewer for his elo¬ 
quent paper. In addition to the great lesson learned 
from the beautiful sketches which had been shown, 
those who had travelled in Spain bad learned another 
lesson from the leraarks made by the Chairman. 
The art of different countries taught different 
lessons, and his short experience of Spanish travel 
and study of the churches of the country con¬ 
vinced him that the Chairman^ statements were 
correct. Burgos Cathedral appealed to him exactly 
as it did to the Chairman. He thought Seville, 
Toledo, and other cathedrals proved that the Spaniard 
in his art wanted to arrive at breadth by masses of 
shade, a thing all artists tried to realise. Under¬ 
lying the prettiness and sensuousness of that orna¬ 
mentation there w'as an ei^ential gravity, without 
which most art failed. He thought the Spaniard 
. had arrived at a sense of magnificence in art 
mainly by dealing with the buildings with the reserve 
and sobriety which he had shown. There was no doubt 
that Burgos Cathedral was crocheted and suggestive of 
German work, but Spain was a country whose art 
sprang from many origins, and he could not look 
upon ^rgos Cathedral as a type of Spanish art 


in the same way that he looked upon Seville and 
Toledo. 

The Chairman conveyed, on behalf of the audi- 
ence, their thanks to the author for his excellent 
paper. 

Mr. Brewer, in reply, having thanked those 
present for the appreciative manner in which 
his paper had J)een received, said he wished to 
emphasise the point more strongly than he did 
in the paper, that whether Spain developed a 
Gothic art or not, she developed an atmosphere in her 
churches which no other country had ever developed 
to the same extent. Since the commencement of the 
present century, the art of the future was the art of 
atmosphere. The man who introduced atmo¬ 
sphere in bis picture, or novel, or anything else, 
would be the man who would rise ; and that 
treatment of atmosphere in architecture could be 
.studied belter in Spain than in other country in 
the world. Whether the Spaniards were ongina 
or not in Gothic architecture, they were original 
in the way in which they designed their buildings, 
and massed their light and shade, and therefore 
their art would always stand equal with any Gothic 
art in the world. 


THE RAILWAYS OP THE UNITED 
KINGDOM. 

There is general agreement that the pic'-ent 
position of the British railway industry leaves much 
to be desired. .Since the early days of railways, that 
is to .say, during the last seventy years, the ])opulation 
of this country has increased by more than 50 per 
cent , its trade is six times greater, its wealth has 
quadiupled. In other countries there has been 
similar increase in population, wealth, and trade, but 
whereas on the Continent the increased traffic 
consequent upon these changes has brought gieatly 
improved services, and much lower rates and fares, 
in this country the greater portion of the passengers 
have to pay much what they paid fifty years ago, and 
the rates for most,of the freight traffic have not been 
lowered. In these circumstances the natural pre¬ 
sumption would be that the shareholders in railway 
companies have gained enormously, that whilst the 
public have suffered they at least have enjoyed big 
and ever increasing dividends. But the contrary is 
the fact. Whilst the earning power of the loco¬ 
motive has greatly increased its dividend earning 
power has steadily decreased, A reference to a 
Blue-book issued by the Board of Trade will show 
that the railway shareholder is receiving no dividend 
whatever on a steadily increasing proportion of his 
capital. Between ;f8o,ODO,ooo and ^90,000,000 
sterling is at piesent invested in railway stock 
in the United Kingdom which pays no dividend 
at all. Between ^^500,000,000 and ;^6oo,000.000 
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sterling, or nearly half the total amount of capital 
invested in British railways, is returning an annual 
dividend of 2 per cent. For the rest, it may safely 
be said that the very moderate dividend paid in no 
way represents the earning power of the locomotive. 

How is this state of things to be explained ? Why 
is it that the growth in the volume and density of 
trafBc has not meant more rapid and frequent services 
of trains, lower freight rates and passenger fares, and 
higher returns upon the capital expended } Sir 
George Gibb would seem to attribute much of the 
failure to State control. In the paper recently read 
by him at the meeting of the Royal Economic Society 
he pointed out that the policy of this country in the 
past has been based upon competition and control,** 
and that the “ inevitable weakness of the dual system 
of competition and control is that control checks 
competition just where it would be useful in the 
public interest, and competition nullifies control just 
where it could be advantageously applied.** But 
granted that the policy of competition and control 
has been a failure, it does not fully explain the present 
lamentable condition of the railway industry. The 
railway authorities have another explanation upon 
w’hich they are fond of insisting. They point to 
the rise m the percentage of working expenses 
(during the period undei review) to gross receipts, 
w'hich they put as from 47 per cent, to 63 per cent. 
They say that this rise has not only neutralised any 
gain made by improvement in machinery, and grow- 
ing population, trade, and wealth, but has, in addi¬ 
tion, absorbed an increase of 10 per cent, of gross 
receipts, and they attribute this increase in working 
expen<!es to increase in rates and taxes, and the 
demands of labour. But this explanation leaves 
much unexplained. British railways have, of course, 
been handicapped from the outset by legal and 
Parliamentary expenses, amounting to an average of 
;^5,ooo a mile, and, in one instance to ;^i4,ooo a 
mile, an outlay necessary to puredase the right to 
acquire land at a price far in advance of its market 
value. Rates and taxes have, no doubt, increased 
very considerably, and labour is more expensive than 
it was, but these are conditions of working certain 
not to be changed in the direction of lessening 
charges. If there is to be improvement in the posi¬ 
tion, it must be effected by other means, it must be 
sought in sounder management. 

British railway management is archaic. The reforms 
needed are scientific and economic, rather than legis¬ 
lative. What do the Board of Trade railway returns 
show ? That, on an average, a railway goods wagon 
is mobile on the track for only 52§ minutes out of 
24 hours,' that during the 52} minutes, it journeys an 
average distance of 17f miles, and that it only carries 
an average load of two tons. It follows that 3 J per cent, 
of its time is devoted to travelling at the moderate 
speed of 20 miles an hour, and that 96^ per cent, of 
its time is absorbed by detention during loading, un¬ 
loading, and shunting. Moreover, as on an average 
it only carries two tons, or one-fifth of the load it is 


constructed to carry, the inference is that during its 
brief percentage of activity it, as often as not, travels 
empty. Can this state of things be defended ? It is 
true that the Government official who is responsible 
for the figures quoted is of the opinion that “ railway 
arrangements are excellent,** but he can hardly have 
remembered bis own figures when subscribing to this 
unqualified eulogy. They go far to explain why the 
volume of unremunerative 1 ail way stock increased 
from /^8o,000,000 to 85,000,000 between 1905 and 
1906. While there are only some 38,000 miles 
of railway track in the United Kingdom (z.^., equal 
to 19,000 miles of double track), there are no less 
than 14,000 miles of sidings. The railway com¬ 
panies admit the extravagunce, but deny their 
responsibility for the undue detention of the railway 
wagon. They put the responsibility upon the con¬ 
signee of the goods who, they say, detains the rail¬ 
way Wcigon, and uses it as a warehouse until he 
actually requires to handle its contents. The con¬ 
signee does not deny it, but explains that his only 
reason for ordering goods to be delivered before he 
requires them is that he cannot rely upon punctual 
and prompt delivery, and is, therefore, obliged, in 
self-protection, to anticipate his requirements. Thus 
one waste leads to another. Not only is the 
wagon detained but the capital value represented 
by its contents is kept lying idle. The truth is that 
the railway companies have no efficient method of 
marshalling, loading, unloading, and clearing goods 
consigned to them for delivery. 

The difficulty of quickly “berthing** goods trains 
on arrival at a terminus is acknowledged by the rail¬ 
way companies, but they have made no scientific 
attempt to cope with it. Instead of taking mea¬ 
sures to unload, reload and despatch their wagons 
rapidly, and thus clear the way for new arrivals on 
the same siding, they are constantly adding to the 
number and length of their sidings. And the so- 
called “ Goods station’’ } A typical goods station is 
a wilderness of sidings, perhaps a mile long and a 
quarter to half a mile broad. Loosely congregated 
sheds are dotted over it higgledy-piggledy from one 
end to the other. It is without design and too un- 
wieldly and scattered to admit of the rapid inter¬ 
communication of parts essential to a building de¬ 
signed for a place of exchange, and it is devoid 
of any equipment other than a primitive crane. 
The original shed erected in early days is still 
standing. It has been enlarged. Its platforms 
have been lengthened. Auxiliary sheds have been 
erected in varying and irregular proximity to it, 
a certain general resemblance in contour alone esta¬ 
blishing their relationship. These are practically 
the only changes that have been made. If one 
shed has been found insufficient, another has 
been built. If a platform was 600 feet long, it has 
been made i,2CO feet long. Consequently twice the 
time is required to traverse the platform, and this 
enlarged area of goods stations partly explains 
the enlarged percentage of working expenses to 
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leceipts. Tn the matter of goods stations the 
present geneiation of directors ha\e simply copied 
from the load cairitr-. of a bygone generation, 
as their predecessors did before them. 

What is the pioccss by which jjoods are in the 
])»e*ent day transferred from a load ^an to a railway 
wagon, or vice versa ? A cart, having collected a 
load ol miscellaneous goods, cairies it to the railway 
goods station where u is unloaded, article by aiticle. 
Each article is confided to an individual called a 
“ tuicker,” who jiuls it on the vehicle from which he 
takes bis name, and starts on a voyage of di>coveiy 
with it. Having, alter much search, found the 
particular laihvny wagon destined to proceed to the 
railway station coriesponding to the address on the 
parcel, he sets it down, and starts on his return 
journey to the cart, and the process is repeated until 
the job is complete. The average length of a tiucker’s 
journey is about 1,200 feet, but in those cases where 
he is delaved by obstruction a single journey may take 
him half an hour. Such an arrangement is archaic, 
and must become 11101 e unsuitable with every en¬ 
largement ol the goods station. W^bat is wanted is 
not enlargement but a suitably-designed and pio- 
perly equipped building. It is believed that in such a 
building, a daVs woik by the present method could 
be pel formed in under an hour, on a tenth of the 
■space now occupied. Be that as it may, the system 
of gradually loading up vehicles and thus detaining 
them, standing in the goods station for from twelve 
to seventeen hours at a time is indefensible. It 
means waste of time, space, rolling stock, and labour. 

Maladministration is not confined to the goods 
tiaffic. Jt is to be found throughout the railway 
system. The majority of the directors are not experts 
in the business, and consequently are compelled to 
Tely overmuch upon the manageis, and the loss due 
from misdirection does not affect them. Their 
emoluments remain untouched ; it i.s the shareholders 
and the community who are the sufferers. Hitherto 
the public have had to put up with a dilatory and 
expensive monopolist transport service, but with the 
advent of the tramway and the motor omnibus, the 
monopoly is disappearing, and if the railways are to 
avoid worse ills than those which confront them, 
radical changes in administration will have to be 
made. Economy and efficiency will have to be 
sought for and reached so that shareboldeis and ihe 
-public may deriv'e those advantages they have the 
right to expect from the great growth m the volume 
and density of railway iiaffic. 


HOME INDUSTRIES. 

Earthquake Buildings ,—It appears probable that 
•the ruined Sicilian towns, or certain sections of some 
of them, will be rebuilt of reinforced concrete. This 
IS a combination of sttitl or iron and concrete, one 
being used where the other is weak. It is highly 
Ixnportant that the steel should be ] roperly distributed 


through the concrete, and also that there shouUl be a 
firm grip between the concrete and the steel, so that 
the two together may behave like one homogeneous 
body. Tests seem to show that clean, straight bars 
are sufficiently gripped by concrete without artificial 
aids, and that rusty or greasy metal will reduce the 
adhesion as in the case of paint applied to iion. 
Hitherto reinforced concrete has been used chiefly for 
large structures, such as warehouses, biidge‘-, and 
chimneys. There have been several failures, said lobe 
due to impropei mixing and setting of ibe materials, 
and to the lemoval of the moulding boards before the 
concrete was sufficiently set. The strength of con¬ 
crete is much affected by improper mixing, and this 
is an objection to the adoption of the material for 
small buildings. The average contiactor is hardly 
qualified to make a proper concrete when sUenglh is 
important. There is another ami serious objection 
in the comparative cost of suitable moulds loi small 
buildings unless these are of the plainest box type. 
As regards the cost of reinforced buildings as com¬ 
pared with those of brick and stone, it nece'.saiily 
vanes with the size and style of building, and still 
more depends upon the local cost of materials, which 
in the case of buck and stone varies largely. Then 
there is the question of the permanence of luinforccd 
concrete buddings. It is necessary to be able to 
demolish inconvenient or useless buildings, as 
well as to lender them earthquake-proof. The 
explanation ot the ability of the lemforced concrete 
building to resist earthquake shocks is that there are 
no joints, where the binding force is mostly dead 
weight, with but very slight assistance from the 
mortar, which is really only a bedding material. 
When a building is violently shaken these mortar 
joints Will probably open, since they cannot with¬ 
stand a pull, but only pie.ssure. 

A feat Boycott .—The quarrel between the meat 
traders and the farmers is growing more acute, and 
there seems little likelihood of the two sides coming 
to an agreement at the conference to be held at the 
beginning of February. Indeed, the conveners on 
both sides are lettipg it be known that the meeting 
will be little more than a formal one for the re¬ 
ceipt of the report, whose purport is alieady known 
In certain parts of the country the meat traders are 
already buying meat with a warranty, and m other 
districts no wananty is required since there is no 
disease. The question at issue is beset with diffi¬ 
culties, and the only really .satisfactory solution of the 
problem would be the stamping out of tuberculo.sis. 
Is that beyond the power of the Board of Agricul¬ 
ture r' Surely not. 

(tennan State Jnsurance .—The Gazette of the 
German Imperial Insurance Department summarises 
the latest report on the German state insurance of 
workpeople against, old age and invalidity, and the 
facts therein set pujt deserve the careful attention 
of people in this country where a similar experiment 
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will probably be tried if the present Government 
remains in office. Appaiently it was not possible to 
ascertain how many persons were included within the 
scope of the (ierman law last year, but a recent esti¬ 
mate places them at 14,000,00x3. The orj^anisation 
which deals with this immense body of the public is 
supplied in 31 invalidity funds and ten other special 
funds established for such persons as the State 
railway servants, Tlie ten special funds also control 
the insurance of seamen and their widows and 
orphans. In 1907 the number of insured woikpeople 
was f)56,ooo,ooo, lepiesenting a total of more than 
000,000 in the case of the 31 funds, and an addi¬ 
tional 750,000 was paid into the ten special funds. 
During the year 134,490 new persons were paid for 
the first time: of these cases 10,769 were old-age 
pensions to persons over 70, 11,537 were for cases of 
sickness of moie than 26 weeks duration (up to that 
period the payments came from the sickness insurance 
funds), and 112,184 were for cases of more or less 
permanent invalidity. The animal average value of 
a pension was ^'8 bs. for invalidity, 6s. 3d. for 
sickness, and is. qd. in the case of old-age; 
in addition tlie State makes a separate allowance of 
^‘2 JOS. per pension. There were also many cases in 
which lump sums were paid in lieu of pensions. 

Slipshod Methods of Busmens .—A well-known 
engineering firm has sent to the Manchcstcf Guardian 
the following communication they have leceued 
“ from a remote city in Siberia.” Its complaint is to 
be found m numberless Consulat leports, and it is to 
be feareti that there is a good deal of substance in it. 
Says the writer.-—“It is no little complaint that we 
have to make against English firms that they never 
send us suihcient particulars of the goods for w'hich 
they nuote, such as would enable us invariably to 
answer the quoiions of clients when they show that 
they are interested and will purchase. There is 
alw’ays something missing, either some vital dimension 
or pow'cr required, or weights, or illustrations—just as 
if they weie gifted with second sight, and able to 
supply such infoimation theieby. The writer has 
been hammeimg at this point, relative to English 
estimates, for ihn past ten years, and it is as bad now 
as ever. It is no wonder that we have to fall back 
on the German offers or let orders pass us, for the 
Germans have leduced estimating to an exact science; 
they supply the minutest details and information ; 
they send a dozen views of what they ofler, often fully 
dimensioned and with sections; no wonder their trade 
is alw'ays increasing and England’s falling off. Please 
•excu.se what we say, but we lose many orders fiom 
want of full information, aird feel it keenly.” 

Jnsurance Mo/vemmts in 1908.—The past year will 
be memorable in the insurance world for the number 
of novel schemes relating to a variety of risks, not 
previously underwritten, initiated by responsible com¬ 
panies. The year showed a very marked tendency to 


include all existing schemes of insurance within a 
single company’s sphere of operations, and most 
offices are now willing to undertake all classes of 
business, fine noticeable feature of the year was the 
issuing of policies covering loss of profits through 
fire by most of the old-established companies who had 
previously held aloof from this risk. This insurance 
IS generally based on the principle ot indemmfj-ing 
actual loss of profits instead of the method of taking 
a fixed percentage of the pajment under the ordi¬ 
nary fire })olicy. Theie are few, if any, insurance 
companies which now lestrict their operations to one 
important department. The development which 
enables companies to provide facilities for all possible 
requirements of clients in respect of insurance com¬ 
mends itself to common sense, and it is surprising 
that it has been so long delayed. The latest <ievelop- 
ment is the issue by certain companies of combined 
policies }>roviding against the lisks of fire, burglary, 
and employers’ liability by the payment of a single 
premium. The past year saw few changes in the 
constitution of insurance companies. Theie weie no 
amalgamations between companies transacting a 
similar class of business, and with, perhaps, one or 
two exceptions, the jear saw no new venture of 
importance. 

Cotton BilU of Lading .—A large number of 
cotton films have signed an agreement reasserting the 
fundamental princiide of the Cotton Bills of Lading 
Conference resolution, namely, that the cotton itself 
must be actually delivered to the owners, < ajdain, or 
authorised agent in the port of shipment. The 
Committee’s ruling that a port bill of lading can only 
be issued for a vessel in port has caused some dis¬ 
satisfaction, especially among the American coasting 
lines, who claimed that their steamers weie not in 
port for a sufficient length of time to enable them 
to conform to it. In order to overcome this difficulty 
the Conference Committee has, after consulting the 
principal interests, decided to create a new. form of 
bill of lading, which is called a “ custody ” bill ot 
lading. This may be issued after proper delivery of 
the cotton, but before the arrival of the vessel in port; 
but it is stipulated that within three weeks of the 
date of such bill of lading a master’s (or agent’s) 
receipt is to be given proving the actual shipments of 
the cotton. A “ custody ” bill of lading must be 
clearly marked as such, so that it may be distin¬ 
guished fiom a port bill of lading, and both must, if 
signed by agents, bear the vyprds, “ By authority of 
the owners.” These “ custody ” bills of lading can 
only be issued by shipowners, or legular loading 
agents who have signed the letter of agieement, s6‘ 
that a custody ” bill of lading should be a good* 
collateial security, since it cleaily establishes The’ 
responsibility of the owners of the vessel. It will 
also do away with the many newly nvenled bills of 
lading, especially with the thiOugh bill of lading 
issued by a railway company in the port and signed 



JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


yanuaty Z909» 


198 


for cotton actually arrived in that port. The Con- 
fcrence Committee are confident that the ** custody ’ * 
bill of lading will prove acceptable to importers and 
spinners as a practical solution of existing difficulties. 

7 'he Shipbuilding Agreement. — All who are 
inteiested in the shipbuilding industry in this country 
must welcome the agreement provisionally signed by 
the representatives of employers and men in the ship¬ 
building trade, and intended to strengthen the 
guarantees for the avoidance of strikes and lock-outs. 
It comprises both the shipbuilders and ship repairers 
all over the country, and 26 trade unions on the 
other side. Under the agreement no steps towards 
an alteration in wages can be taken until after a 
lapse of SIX calendar months from the date of the 
previous genet al fluctuation. Before an application 
for an alteration can be made there must be a pre¬ 
liminary conference between the Federation and the 
unions to discuss the position generally. Within 
14 days after the receipt of an application the parties 
must meet in conference. Any general fluctuations in 
tradesmen’s rates shall be for piece-work 5 per cent., 
and for time work is. per week, or jd. per hour. 
Where there is a dispute, the workmen, or deputation 
of workmen, shall be receiv^ed by their employers in 
the yard at the place where the question has arisen 
for mutual discussion. Failing arrangement, there 
may be a meeting between the employers, with or 
without an official of the local institution on the one 
hand, and the official delegate or other official of the 
workmen concerned, with or without the workman or 
workmen directly concerned, as may be deemed 
necessary. Failing settlement in this second confer¬ 
ence, the question is to be referred to a joint 
committee consisting of three employers and 
three representatives of the union, or of each of the 
unions, directly concerned, none of whom shall 
be connected with the yard or dock where the 
dispute has arisen. Failing settlement in this 
case, the question is to be brought before the 
employees’ local association and the responsible local 
representatives of the union or unions directly con¬ 
cerned in local conference. Again failing settlement, 
either party may refer the question to a central 
conference to be held between the Executive Board 
of the Federation and representatives of the union or 
unions directly concerned, such representatives to have 
executive power. Finally, either party may, prior to 
stoppage of work, refer the dispute for final settlement 
to a grand conference to be held between the Federa¬ 
tion and all the unions which are parties to the 
agreement. The agreement provides for almost every 
possible case of dispute, and it covers disputes about 
piecework, which are to be dealt with by a joint com- 
.mitiee, none of the members of which has any personal 
interest in the yard where thft dispute has occurred. 
The agreement goes very far to perfect the machinery 
of legislation, and should make strikes and lock-outs 
in the shipbuilding industry almost, if not altogether, 
a thing of the past. 


OBITUARY* 

Francis Elgar, LL.D., F.R.S.—The Society 
and its .Council have sustained a severe loss by the 
sudden death of Dr. Francis Elgar at Monte Carlo, 
on the I7tb of this month. Through his death the 
country is the poorer by the loss of one of the..best 
of the modern school of naval architects, men who 
combine scientific knowledge with the practical ex¬ 
perience that is essential to the due application 
of scientific principles. Bom at Portsmouth in 
1845, and associated in his earliest years with the 
dockyard, after passing through a course of instruc¬ 
tion at the Royal School of Naval Architecture and 
Engineering, of which he was one of the first 
students, he entered the Government service in 1867. 
In 1871 he left to join Sir Edward Heed as his chief 
assistant on Sir Edward’s retirement from the office 
of Chief Constructor of the Navy. In 1879 he was 
appointed Adviser on Naval Construction to the 
Government of Japan; and, after staying in that 
country for about two }ears, he returned to London, 
and started practice as a Consulting Naval Architect. 
Two years latei, in 1883, he was appointed to the 
Professorship of Naval Architecture at Glasgow 
University, founded in memory of John Elder. But 
after holding the post for three years he returned to 
the Admiralty, and was appointed Director of Dock¬ 
yards. In this capacity he undertook the task of 
reorganising the dockyards at home and in the 
Colonies. In 1892 he abandoned official life 
on his appointment on the board of the Fair- 
field Shipbuilding Company, to the service of 
which he devoted the remaining years of bis life, 
becoming in 1907 Chairman of the company, and also 
Chairman of Messrs. Cammell, Laird, and Co., with 
which the Fairfield Company had close business 
relations. 

His connection with the Society commenced in 
1885 with the reading of a paper on “ The Loadlines 
of Ships,” under the presidency of his old friend. Sir 
Edward Reed. He became a member of the Society 
in 1889, and was elected on the Council in 1891. He 
was again elected in 1901, and serv'ed continuously, 
first as an ordinary member and then as a Vice-Presi¬ 
dent, until the present date. On two occasions be 
took the chair at meetings of the Society, the last 
being in January, 1904, at the reading of the paper by 
Mr. Arthur Gulston on ” Icebreakers.” It was during 
his tenure of office that the Council acted as the Royal 
Commission for the Chicago Exhibition, and the very 
fine collection of ship models shown there was due 
mainly to the personal influence exerted by Dr. Elgar. 
He was an active member of the Institution of Naval 
Architects, and contributed many valuable papers to 
its transactions and to those of the Royal Society. 

Lo^d Amherst of Hackney.— Lord Amherst 
of Hackney, who died in London, on the 16th inst., 
after a few hours illness, was in the 74th year of his 
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age. Educated at Eton and Christ Church, Oxford, 
be entered the House of Commons as a Conservative 
in 1880, sitting at first as the representative of West 
Norfolk, and as member for South-West Norfolk 
from 1885 to 1892, when he was raised to the Peerage. 
He was a Knight of Justice of the Order of Jenisalem, 
a Deputy-Lieutenant and Justice of the Peace for 
]^xlddiesex, a Justice of the Peace for Westminster 
and Norfolk, and in 1866 he was High Sheriff of 
Norfolk. 

For upwards of 50 years Lord Amherst was an 
enthusiastic collector of rare and interesting books 
and manuscripts, tapestries, antique furniture, and 
works of art. In particular, he possessed a mag¬ 
nificent series of Caxtons, most of the 17 examples 
being perfect. The greater portion of his library and 
ait collection was sold recently under circumstances 
which are still fresh in the public memory. 

Lord Amherst was one of the oldest members of 
the Royal Society of Arts, having been elected in 
1867. 

I.>])Y Gai TON. —Lady Galton, of Himbleton 
^lanor, Droitwich, and 12, Chester-street, S.W., 
who died on the 19th inst., will be greatly missed on 
her estate, for she was extremely charitable and 
generous towards her poor neighbours. She estab¬ 
lished there a workmen’s club, and frequently arranged 
lectures and entertainments for the parishioners. 
Lady Galton only joined the Royal Society of Arts 
in 1907, but her interest in its work extended over a 
very long peiiod, for hei late husband, Sir Richard 
Galton, K.C.B., D.C.L., E.R.S., was an extremely 
active member, having served on the Council almost 
continuously for nearly 30 years, and ha^ing held the 
office of Chaiiman in 1880 and 1887, 


GENERAL NOTES. 


Andrew Carnegie Research Scholarship. 
—A research scholarship or scholarships, of such 
value as may appear expedient to the Council of the 
Iron and Steel Institute, will be awarded annu.ally, 
irrespective of sex or nationality, on the recommenda¬ 
tion of the Council. Candidates, who must be under 
thirty-five years of age, must apply on a special form 
/before the end of February to the secretary of the 
institute, 28, Victoria-street, S.W. The object of 
this scheme of scholarships is to enable students, who 
have passed through a college curriculum or have 
been trained ii^ industrial establishments, to conduct 
researches in the metallurgy of iron and steel and 
allied subjects, with the view of aiding its advance or 
its application to industry. The appointment to a 
scholarship sh all be for one ycar„ ^^ut the Council may 
at their discretion renew the scholarship for a further 
period instead of proceeding to a new election. 


The Chemistry of Metal Working and 
Enamelling. —A course of five lectures on this 
subject is being delivered at the London County 
Council Central School of Arts and Crafts, South¬ 
ampton-row, W.C., by Noel Heaton, B.Sc., F.C.S., 
on consecutive Wednesday evenings, at 8 p.m. The 
course began on January 13th. The general aim of 
these lectures is to supply the student with an ex¬ 
planation of the various methods of working found 
necessary in the practice of his craft, based on the 
chemical and physical properties of the metals and 
their alloys and other materials used by him. The 
lectures are illustrated by experiments and demon¬ 
strations, and also by visits to museums and works. 

Panama Canal.— The Paris edition of the New 
York Herald recently stated that M. Bunau-Varilla 
has expressed his willingness to proceed to America 
and explain to the members of the New York Chamber 
of Commerce his misgivings with regard to the plan 
upon which the Panama Canal is now being built. 
In his opinion “ open and deep junction between the 
oceans, free from any locks and works of art,” is the 
only type of canal which is likely 10 be in any degree 
immune from the effects of earthquake shocks, as 
well as entirely free from any limitation of the size of 
ships or bulk of traffic. M. Bunau-Vanlla considers 
not only that the low level waterway is perfectly 
practical, but also that a lock canal would be obsolete 
before it was completed, and in support of this con¬ 
tention he adduces the views of Mr. Hunter, the chief 
engineer of the Manchester Ship Canal, who is de¬ 
scribed as having expressed himself against the locks 
at Panama on account of his own unfa\ourable ex¬ 
periences in connection with the Manchester water- 
xvay. The question of deepening the canal in accord¬ 
ance with the increased size and draught of shipping, 
M. Bunau-Varill.i regards as in process of solution, 
thanks to cheap methods of dredging, such as are 
used in the Suez and Manchester Canals. M. Bunau- 
Varilla’s Mews are fully set out in the paper which 
he read to the Society in January, 1907, on “ The 
Panama Canal—the ‘ Lock Canal ’ Type and the 
* Straits of Panama ’ Type.” (See Journal^ January 

25 » 190;-) 


MEETINGS OP THE SOCIETY. 

Ordinary Meetings. 
Wednesday eveningfs, at 8 o’clock 
January 27.—“ The Part played by Vermin 
in the Spread of Disease.” By James Cantlie, 
M.A., M.B., C.M., F.R.C.S , D.P.H. Sir Mal¬ 
colm Morris, K.C.V.O., will preside. 

February 3.—” The Problem of Unemployment.” 
By Bolton Smart (Superintendent of the HoUesley 
Bay Labour Colony, Suffolk). Sir Steuarx 
Colvin Bayley, K.C.S.I., C.I.E., will preside. 
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February 10.—“ Bosnia and Herzegovina.” By 
Archibald R. Colquhoun, F.R.G.S., M.Inst.C.E. 

February 17.— “The Commercial Relations of 
France and Great Britain.” By Monsieur Yves 
Guvot. Sir Robert Giffen, K.C.B. , F.R.S., 
LL.D., will pieside. 

Dates to be hereafter announced :— 

“ Railway Development in China.” By Arthur 
John Barry, M.Inst.C.E. 

“ The Application ot the Microscope to the Study 
of Metals.” By Walter Rosenhain. 

“The Resources of Peru.” By C. Reginald 
Knock, F.R.G.S. 

“ Afforestation and Timber Planting in Great 
Britain and Ireland.” By. J Nisbet. 

“Hand-made Papers.” By Clayton Beadle 
and Henry P. Stevens, M.A., Ph.D. 

“The Foundations of Stained Glass Work.” By 
Noel Heaton, B.Sc., F.C.S. 

“ Furniture Design and Construction, Ancient and 
Modern.” By Percy A. Wells. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

February 25. —“The Buddhist and Hindu 
Architecture of India.” By Arthur Anthony 
Macdonell, M.A., Ph.D., F.B.A., Boden Pro- 
fessoi of Sanskrit, Univer.sity of Oxford. 

March 25.—* 

April 29. — “The Problem of Indian Labour 
Supply.” By Selwvn Howe Fremantle, I.C.S. 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 

February 2.—“The Production of Wheat in the 
British Empire.” By Albert E. Humphries, 
Chairman of the Home-Grown Wheat Committee. 
The Rt. Hon. Earl Carrington, K.G., G.C.M.G., 
will preside. 

March 16.—“ The Colonial Wool Trade.” By 
S. Banks Rollings. 

April 6 .— “Ceylon: its Industries and Material 
Progress.” By the Hon. John Ferguson, C.M.G. 
The Rt. Hon. Sir West Ridgway, G.C.P., 
G.C.M.G., K.C.S.I., will preside. 

May 4. — 

Cantor Lectures. 

. Monday evenings, at 8 o’clock:— 

G. L. Addenbrooke, M.I.E.E., “The 
Public Supply of Electric Power in the United 
Kingdom. ’ ’ Three Lectuires. 

Lecture II.— January 25.—The working costs 
of power supply undertakings of different sizes and 
the prices at which they can supply energy-—The 
modem power station. 


Lecture III. —February i.— The distribution 
of electric energy at high pressure—Electric energy 
at the consumers—The development of electric power 
supply in the United Kingdom—Some observations 
on the legal position and on the relations of public 
and private enterprise. 

Leon Gaster, A.M.I.E.E., “ Methods of 
Artificial Illumination.” Four Lectures. 

February 15, 22, March i, 8. 

George Gerald Stoney, M.Inst.C.E., 
” Steam Turbines.” Three Lectures. 

March 22, 29, April 5. 

F. W. Lanchester, “ Aerial Flight.” 
Three Lectures. 

April 26, May 3, 10. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Jan. 25...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. G. L Addenbrooke, “ The Public Supply of 
Electric l*owcr in the United Kingdom.'’ (Lec¬ 
ture II.) 

Geographical, Burlington gaidens. W., 8J p.m. 
London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. C. Welch, “ London's Plac e in History.” 
Tvbsday, Jan. 26 . Royal Institution, Albemarle-streot, W.. 

3 p.m. Prof. Karl Pearson, ” Albinism in Man.” 
(Lecture II ) 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. 

Photographic, 66, Russell-square, W.C., 8 p.m. 
Paper by Mr. Chapman jones. 

Wednesday, Jan. 27.. .ROYAL SOCIETY OF ARTS, 
John-strect, Adelphi, W.C., H p.m. (Ordinary 
Meeting.) Dr. James Cantlie, “The Part Played 
by Vermin in the Spread of Disease.’* 

Thursday, Jan. 28. Royal, Burlington-house, W., 4^ p.m. 
Antiquaries, Burlington-house, W., 8j^ p.m. 

Child Study Society, Parkes Museum, Margaret- 
street, W., 8 p.m. Discussion on the Report of 
the Royal Commission on tlie Care and Control 
of the Feeble Minded. 

London Institution, Finsbury-circus, E.C., 6 p.m. 
Mr, H. W. Davies, “The Problem of Setting 
Words to Music.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. J. O. Arnold, “ Mysteries of Metals.** (Lec¬ 
ture II.) 

Electrical Engineers, 25, Great George-street, S. W., 

8 p.m. Dr, E. Rosenberg, “ The Parallel Opera¬ 
tion of Alternators.” 

Friday, Jan. 29 ..Royal Institution, Albemarle-street, W., 

9 p.m. Colonel Sir Frederick Nathan, “ Improve¬ 
ments in the Production and Application of Gun¬ 
cotton and Nitro Glycerine.” 

North-East Coast Institute of Engineers and Ship¬ 
builders, Newcastle-on-Tyne, 7J p.m. 

Saturday, Jan. 30 ..Royal Institution, Albemarle-street, 
W., 3 p.m. Prof. Sir Hubert von Herkomer, 
“ Sight and Seeing.” 

Correction.— The writer of “ Arts and Crafts ” 
in last week’s issue regrets that it was stated on 
page 181, col. 2, line 26, that the new Design Club 
is housed in Berners-street. The correct address is 
22, Newman-street, W. 
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NOTICES* 


NEXT WEEK. 

Monday, Fi'nRi ary ist, 8 p.m. (Cantor 
Lecturo ) G. L. Addi nhrooke, M.I.E.E., 
“ The Public Supply of Electric Power in the 
United King-dom.” (Lecture III.) 

Tuesday, Ferruarv 2nd, 4.30 p.m. (Colo¬ 
nial Section.) Albert E. Humphries 
(Chairman of the Home-Grown Wheat Com¬ 
mittee), The Production of Wheat in the 
British Empire.’* 

Wednesday, February 3rd, 8 p.m. ^Ordi¬ 
nary Meeting^.) Bolton Smart (Superin¬ 
tendent of the Hollesley Bay Labour Colony, 
Suffolk), “The Problem of Unemployment.** 

Further particulars of the Society’s meet¬ 
ings will be found at the end of this number. 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind thoir volumes of the Journal, cloth 
covers will be supplied, post free, for is. 6d. 
each, on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURE. 

On Monday evening, January 25th, Mr. G. L. 
Addenbrooke, M.I.E.E., delivered the 
second lecture of his course on The Public 
Supply of Electric Power in the United 
Kingdom.** 

The lectures will be published in the Journal 
during the summer recess. ’ 


SEVENTH ORDINARY MEETING. 

Wednesday, January 27, 1909 ; Sir 

Henry Trueman Wood, M.A., Secretary 
of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society : — 

Bauer, Charles, 72 and 74, Cannon-street, E.C. 
Finsler, August, 9, Great Tower-street, E.C. 

Hatch, John Newbery, Messrs. Hatch, Carter and 
Co., Tientsin, North China. 

Hawksley, Charles W'., 115, Fellows-road, N.W. 
Jones, Arthur Edward, Assoc.M.Inst.C.E., Public 
Works Department, Eastern Bengal and Assam ^ 
Dacca, India. 

Khoo Sian Tan, Chop “ Khoo Chin Hong,” Cecil- 
street, Singapore, Stiaits Settlement. 

Piercy, Rev. William Coleman, M,/l., 30, Markham- 
square, S.W. 

Rider, Frank P., i8r, Union-street, Southwark, 
S.W. 

Robertson, Alexander Winton, Glencaise, Chalk- 
well-avenue, Westcliflf-on-Sea, and Engine 
Works, Royal Albert Dry Docks, E. 

Seeck, M., 6, Henrietta-street, Covent-garden, W.C. 
Tonkin, Alfred James, 156, Strand, W.C. 

Vernon, William Allen, Bobun-lodge, East Barnet, 
Herts. 

The following candidates were balloted for 
and duly elected members of the Society : — 
Agarwalla, Rai Girdhari Lai, B.A., 18, Edmond- 
stone-road, Allahabad, U.P., India. 

Avery, Thomas, M.lnst.N.A., R.I.M, Dockyard, 
Bombay, India. 

Brown, Duncan Campbell, Bank of Scotland-house, 
Oban, N.B. 

Deacon, Edward, Pentijilie, L*opold-road, Wimble- 
don-park, S.W. ? 

Drewry, Fred. W., Winnipeg, Manitoba, Canada. 
Francis, Gabriel Joseph, P.W.D., Chindwin Division, 
Monywa, Burma, India. 

Herringham, Mrs. Christiana, 40, Wimpole-street, 

W. 

H^veler, Herbert Frederick, 45, Christchurch-road, 
Strehtbatn-bill, S.tT. 
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Leonard, Edward K., Amherst, Massachusetts, 
U.S.A. 

Lomas, Harold M., Alcombe-Dunster R.S.O., 
Taunton. 

Luce, Very Rev. Father Eugene, Clergy-house, 
Rangoon, Burma, India. 

Monteath, John, Rajkot, Kathiawar, Bombay, India, 
Rosse, Right Hon. The Earl of. The Castle, Birr, 
Ireland. 

Slade, Frank, F./..S., The Horniman Museum, 
Forest-hill, S.E 

Smith, Richard Tilden, Oaklands, Cavendish-ioad, 
Balham, S.W. 

Townley, Charles Harry, 153, New Bond-stte^f, 
W. 

Right Hon. The Lord Mayor of London (Alderman 
Sir George Wyatt Truscott), Greatwood, Chisle- 
hurst, and 3, Suflblk-Iane, E.C. 

The Chairman announced that Sir Malcolm 
Moiris, who was to have taken the chair, w’as pre¬ 
vented by the inclemency of the weathei from being 
present. 

The paper read was— 


THE PART PLAYED BY VERMIN IN 
THE SPREAD OF DISEASE. 

Bv James Canilie, 

M.A., M.B., C.M., F.R.C.S , D.P.H. 

The part played by vermin in the spread of 
disease has only recently acquired a prominent 
place in the study of medicine. Certain know'- 
ledge we had. We were aware that a dog^ 
suffering from rabies caused hydrophobia in 
men, and could communicate the disease to 
other animals. We also knew that hydatids 
in the dog could be communicated to man, 
that trichina in the pig, the cause of measly 
pork, can infect the muscles of man ; that the 
horse can infect man with glanders ; and that 
small-pox was a disease associated with cattle. 
These and other ailments have long b^en 
known to be due to infection from domestic 
animals, and protection against these diseases 
was dealt with in a more or less empirical 
manner. 

The new spirit of inquiry, however, which 
has arisen amongst us has led to a knowledge 
not only of the w^orm, bacterium, or bacillus 
which occur in these diseases, but also to an 
understanding why the phrasites which cause 
these ailnl^nts should occur in both men and 
animals. The parasite itself has been studied 
—its mode of life, its development, and, chief 


feature of all, the necessity for its existence in, 
say, man and dog, in a mosquito and a man. 

It is the last mentioned of these points which 
characterises the scientific inquiry of to-day. 
A study of the life history of the parasite has 
shown us that many parasites require two 
hosts ; otherwise they die out; and it is chiefly 
to this branch of the subject I would claim 
your attention, for herein he.s the key to 
many problems, and especially to the preven¬ 
tion of disease. 

I wish to broaden the basis of study which 
the title of the Society might suggest, namely, 

lncorporatt‘d Society for the De.struction 
of Vermin,” and chiefly the rat ; for until 
W’e get a grasp of the whole subject 
it is impossible to regard the matter from 
a rational point of view. To set to work 
to wage war against certain animals without 
knowing the why and when'fore of our action, 
will only lead to the formation of anti-exter¬ 
mination societies, and thereby to the detri¬ 
ment of the public health. 

The establishment of the mosquito-malaria 
theory of Manson by Ross’s work in India is 
the real starting- point of modem knowlege of 
parasitology. Although it is called a theory, 
Manson had already proved the mosquito- 
filaria thi^ory, namely, that the mosquito was 
an essential element in the life history of the 
filaria, and that for the development of the 
worm it had to pass a portion of its life in the 
mosquito and another portion of its life in man. 
The mosquito-malaria theory was a mere ex¬ 
tension of a scientific fact already proved in 
the case of filaria, and the presumption of its 
truth in malaria was almost a foregone con¬ 
clusion. 

Let us turn then to a short study of the 
parasite of malaria, in order to understand 
why both man and the mosquito are necessary 
to its existence. 

Malaria, or ague, as it is sometimes called, 
is due to a parasite which gains entrance to 
the red corpuscles of the blood. In these 
corpuscles it increases in size at the expense 
of the tissue of the corpuscle, and gradually 
undergoes development into spores, whilst it 
comes to occupy the whole area of the cor¬ 
puscle. The corpuscle now ruptures, the 
spores or young parasites are scattered in 
the fluid of the blood, but soon they seek 
shelter in the substance of other red blood 
corpuscles, where they go through a similar 
state of growth. 

In course of time, however, the processes of 
development and of infection of corpuscles 
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cease, and, were no provision made, the 
parasite would die out. The continuance of 
the species is, however, the primary object 
of every livings thing-, and the parasite has 
to provide for its continuance. This ran only 
be done, however, by finding its way into the 
body of a mosquito where it undergoes a stage 
of development known as the sexual stage as 
distinct from the non-sexual stage in the human 
body. The sexual stage regenerates the para¬ 
site, fits it for further life in man, and so the 
cycle is completed. Here we have the key¬ 
note of the relation of animals to man in regard 
to disease: the passage from man to some extra¬ 
corporeal host, be it a dog, mosquito or insect, 
is necessaiy^ for the life of the parasite which in 
the order of nature has its future to provide for, 
as has the human b<Mng. 

As with th(‘ malaria parasite, so with many 
others. Take the case of the filaria worm 
already mentioned. It is the cause of several 
troubles, the most prominent, however, being 
the condition termed elephantiasis, a disease 
met with in many tropu al countries. It is 
found in districts where a particular form of 
moscjuito is met with, and in these districts 
alone. For instance, in Barbadoes, w^hereBar- 
badoes leg or elephantiasis is so common, a 
culex mosquito is present in large numbers. 
On the other hand there is no malaria in 
the island, and there are no anopheles mos¬ 
quitoes which is essential to the spread of 
malaria. 

There is an interesting phenomenon in con¬ 
nection with the spread of filaria. The com¬ 
monest form of the w'orm is the Filaria noc- 
turna, so called from the fact that the filaria 
only finds its way to the peripheral or surface 
blood during the night. It is during the night 
the mosquito bites, and the worm, as if endow'cd 
with the sense necessary for gaining access to 
the body of the mosquito, comes to the surface 
at a time when it knows the mosquito to be 
about. A further mark of what may be termed 
intelligence on the part of the filaria worm is 
that, although present in the proboscis ot,the 
mosquito, it will not leave that when the 
mosquito dips its proboscis into a banana, but 
will wait until the mosquito bites a w’arm- 
blooded animal. 

A good example also of the spread of disease 
by mosquitos is yellow fever infection. 

A worm which causes a great amount of 
physical incapacity is the guinea worm. In 
West Africa, many expeditions have been ren¬ 
dered difficult or futile by the troops or carriers 
engaged in the expedition being afflicted with 


guinea worm. As a rule this worm, a long 
animal—like a thread several feet in length— 
finds its its way to the legs ; there it causes a 
small bleb, and should the man harbouring 
the parasite wade m w'ater, the worm comes 
to the surface and sheds multitudes of young. 
The embryos must reach water; otherw ise 
their continuance is impossible. Why is it 
necessary for them to escape into water Not 
because of the water, but because it is neces¬ 
sary for their life cycle to gain access to a 
small Cyclops which lives in the w'ater, and in 
the body of which it is harboured for a time. 

To prevent infection all that is necessary to 
be done is to filter the w'ater ingested and 
thereby prevent the infected cyclops gaining 
access to the human body. A wonderful ex¬ 
ample of instinct or intelligence is manifested 
by this worm, for it will travel to any part of 
the human body w^here it has a chance of 
reaching w’ater. In washermen it invades 
the arms, in water carriers the shoulders, and 
so on. 

Plague in man is associated writh rats, and 
the channel by winch the bacillus of plague 
passes from the rat to man is the rat flea. 
Plague has not appeared in Europe to any 
extent for several centuries, and many attribute 
this to the disappearance of the black rat {Mus 
Ralliis) from Northern and Western Europe. 
The black rat was driven out by the brown or 
Norw’egian rat {Afi/s Ilecumanus), and it is 
held to be only the flea of the black rat that 
transmits pla.gue. 

So far as it is known the flea merely transmits 
the plague bacillus from the [rat to man, an 
evolution process in the rat not being as yet 
proved. 

The rat has been held from ancient times as 
the cause of disease, and has been and is 
shunned by mankind in all countries. Our 
dread of the rat as a mere animal is inex¬ 
plicable, but in the light of a transmitter of 
disease the hatred of this rodent is readily 
understood. 

Plague is perhaps the most abhorred of all 
diseases. Its deadliness and the time it per¬ 
sists in a country, once it gets hold, are suffi¬ 
cient to establish this dread. The design on 
many of the ancient coin^, w’ith figures in w’hich 
the serpent is held aloft whilst a dead rat lies 
at the feet of the figure, is no doubt explained 
by the fact that the serpent is the enemy of the 
rat, and therefore potent in freeing the people 
from the rat scourge. 

Trypanosomiasis, made very familiar to us 
lately under the name Sleeping Sickness, is a 
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disease caused by parasites, trypanosomes. 
Trypanosomes are present in the blood of 
rats in most countries, and these parasites 
pass from rat to rat by rat fleas or by the rat 
louse. Trypanosomes, although they do not 
seem to cause illness in the rat, are the cause 
of serious diseases in other animals. Surra, a 
disease of horses in India, is also due to a 
trypanosome, and seems to be conveyed by 
horse flies. Nagana, the name given to a 
disease of horses in South Africa, is also due 
to trypanosome, and is conveyed by the 
tsetse fly. 

Dourine, a disease also of horses, in South 
America more particularly, is due to infection 
by a trypanosome. Cattle also in the Trans¬ 
vaal are afflicted with a trypanosome, which 
causes the glaziekte or bile sickness of that 
country. 

In sleeping sickness the disease is trans¬ 
mitted by the tsetse fly, and the crocodile is 
believed to be the alternative host, the fly 
serving as a carrier only. 

Ticks play an important part in the trans¬ 
mission of disease, African relapsing fever 
being due to a parasite {sptrochaeta) conveyed 
by a tick. Lice, bugs, cockroaches, are all 
incriminated as transmitters of disease, leprosy 
perhaps being conveyed by lice, and several 
ailments by bed-bugs. 


DISCUSSION. 

The Chairman (Sir Henry Trueman Wood), in 
proposing a very hearty vote of thanks to the author 
for the brilliant exposition he had given of a most 
important and interesting subject, said he had 
noticed that, while Dr. Cantlie had demonstrated how 
diseases were disseminated by parasitic organisms, he 
had said nothing about the measures which might 
be taken for the eradication of the vermin which 
existed as the hosts of those organisms. That, he pre¬ 
sumed, was to a large extent the province of the 
Society which had been established for the purpose, 
to the help of the officials and members of which 
the Royal Society of Arts owed the present paper. 
Further information on the economic side of the 
question was no doubt desirable. Those mem¬ 
bers who would have to rely on that condensed 
report in the Journal (and their number would be 
much larger than it would have been had the 
weather conditions been less unfavourable) would 
not be able to realise how clear and vivid had been 
the demonstration Dr. Cantlie had given them by 
word haoutb, or how excellent his illustration. As 
.^a layman, he naturally could not throw the light on 


the subject which Sir Malcolm Morris would have 
done; but at all events he could say that, amongst all 
the wonderful fairy tales of science to which the pre¬ 
sent generation of men had listened, there was hardly 
one more marvellous than that which recorded the 
result of the work of such men as Sir Patrick Manson; 
Major Ross, and Sir David Bruce. For thousands of 
years men had suffered from malaria, and for hundreds 
of years they had known that their cattle were 
destroyed if they passed through certain fly belts 
where the injuiious insects abounded, but it was only 
within the last eight or ten years that the whole story 
had been traced out, so that the causes of malaria 
and many other kindred diseases were known with 
absolute certainty. He ventured to disagree with the 
author*s statement that medical science was mainly 
occupied in discovering the reasons for the empirical 
knowledge collected by our foie fat hers, because it was 
well known that medical investigatoi s were not content 
w’ith finding out the reasons for existing knowledge and 
extending it, but they also made jiractical application 
of the knowledge which they gained. The knowledge 
which had been acquired about malaiia was likely to 
render available for human life very large districts of the 
world which had hitherto been thought to be almost un¬ 
inhabitable, at all events by the while races, and that 
was a very valuable practical result. In the same 
way it was common knowledge that the researches of 
men like Pasteur and others had enabled remedies for 
the diseases which they had investigated to be found, 
and he was certain that, as the years went on, fuither 
advance in that direction would be made, and many 
more remedies would be brought to light for difleient 
diseases, the causes of which were being so rapidly 
discovered. 

The resolution of thanks having been carried. 

Dr. Cantlie, m reply, thanked the audience 
for the deep inteiest they had shown in the 
subject of the paper by attending the meeting 
on such a foggy night, and for the patient healing 
he bad been given. He hoped the .Society for the 
Destruction of Vermin would not be looked upon as 
merely a society which advocated the mechanical 
destruction of veiinin, but as a body of people who 
wished to study the possibility of certain vermin 
carrying diseases and why they did so. It was, he 
thought, unfail to one of the most beautiful sections 
of creation to call them abhonent names—to praise 
up one animal and run down another. First of all, a 
parasitologist was required in connection with the 
society, so that if an outbieak of diphtheria occurred 
among some fowls or pigeons in Norfolk, he would 
be able to investigate the matter on the spot, 
and endeavour to c^certain whether inhabitants 
in the neighbourhood were suffering from the 
disease, and whether it was of the same character. 
A certain disease occurred amongst partridges in a 
certain part of the country. Some people might 
argue that those birds were only a rich man’s pro- 
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vision, and not worth studying, but if their children 
were made ill owing to a disease prevalent in such 
game, the force of the argument was brought home 
to them. Similarly, in other cases, pigs had a disease, 
and the people in the locality had illness in conse> 
quence. The Local Government Board and the 
Board of Agp-iculture investigated such questions to a 
great extent, but the subject required studying from 
the verminous point of view by such a Society as had 
been inaugurated. The disease did not go direct from 
the animal to man, but through an insect of some 
kind; and it should be the endeavour of investi* 
gators to discover what it was, and stop it pass¬ 
ing from the one to the other. If that could 
be done epidemics would be prevented, and the 
spreading of certain diseases would be controlled, as 
WHS already the case in other diseases which had 
ravaged the country. Medical men now knew what 
to do should typhus fever, plague, or cholera break 
out, and they were therefore no longer afraid of them, 
and he hoped in the future that other diseases which 
w’ere evfi present with them, would be similarly con¬ 
trolled. If a Chinaman was asked whether he bad 
had small-pox, he said, “ Not yet *’; and if a mother 
in this country were asked whether her children bad 
had measles, she gave exactly the same answer. 
Measles was the most despised disease in England, 
and yet it w'as responsible foi a larger number of 
deaths than any other disease, entirely owing to the 
fault of the people themselves. He hoped that in the 
near future they would be able to stop such common 
diseases, in the same manner that some of the terrible 
epidemics, with which they were familiar, had been 
stamped out. 


BOOKS ON WATER MARKS. 

It was intended to add a list of books on water¬ 
man-king to Mr. Clayton Beadle's paper on the 

De\elopment of Water-marking in Hand-made and 
Machine-made Papers,*’ read on May i6th, 1906 (see 
Journal, vol. liv., p. 683), but as the materials were 
not ready at that time it was necessary to postpone 
publication to a later date. Mr. R. A. Peddie, acting 
librarian of the St. Bride Foundation Technical 
Librar}', collected a series of titles, and was so good 
as to communicate them for the formation of a tenta¬ 
tive bibliography. These titles, with others kindly 
communicated by the Keeper of the Printed Books, 
British Museum, and the Librarian of the Patent 
Office, aie here printed, with the addition of some 
further titles. 

Lists of books on water-marks are contained in 
C. M. Briquet*s work, entitled ‘‘Papiers et Fili- 
granes des Archives de Gfines” (i$88), and in “ Die 
Papiere des XIV, Jahrhunderts in Stadt Archive zu 

Frankfurt a.m.von Ernst Kirshuer (1893). 

These titles have been inserted in this list, with the 
names of the authority added. 

The earlier English writers on this subject use the 


term paper-marks, but this word is not included in 
the new English dictionary. 

1749. Joseph Ames’s Typographical Antiquities, 
The first edition of this standard work was published 
at London in 1749. This contains on pp. 74-75 two 
plates of water-marks used by Caxton and other 
early English printers. 

1776. Journal zur Kun.stgeschicte und zur allge- 
meinen Litteratur, von Murr; tome ii., Nuremberg, 
1776; tomes v. and xiii. (Briquet.) 

1784. Job. Gotti. Numan. Breitkopf. Versuch den 
Ursprung der Spielkarten, die Einfiihrung des Linnen- 
papiers etc. zu erforschen. Leipzig. (Kirchner.) 

1785. Joseph Ames and W. Herbert. Typo¬ 
graphical Antiquities. 3 vols. 410. 

1787-1823. Sir John Fenn’s edition of the Paston 
Letters. 5 vols., 4to. Vol. i. (^787), p. xxi., paper- 
marks as an authenticity of the age of the original 
paper of these letters. Vol. ii. (1787), at end, cata¬ 
logue of Letters, with dates, autographs, and paper- 
marks. Plates viii., ix., paper-marks 1422-1460; 
plates x., xi., xii., paper-marks 1460-1483; plate xii., 
paper-marks 1483-1485. Vol. 3 (1789) Catalogue; 
plates xxi., xxii., paper-marks i;22-i46o. V'ol 4 
(1789) Catalogue; plates xxvi., xxvii., paper-marks 
1460-1483. Vol. 5 (1823), edited by Serjeant 
William Frere, Master of Downing College, Cam¬ 
bridge. Catalogue; plate xxxii., paper-marks 1460- 
1483; plate xxxiii., paper-marks 1485-1509. Mr. 
John Bruce, in his paper on the Authenticity of the 
Paston Letters (Archaiologia, vol. 41), says of Fenn on 
page 22, “ I believe I may say he was the first English 
antiquary who gave representations of these [w'ater] 
marks and applied them as a test of antiquity.” 

1793, C. G. Schwartz. Opuscula qu.X'dam Acade- 
mica varii Argumenti. Nuremberg. (Briquet.) 

1795. Samuel Denne. Observations on 

papers; in Arcbx*ologia, vol. 12, 1795, pp. 114-131; 
contains four plates of miscellaneous paper-marks and 
one plate of Pott papei-maiks from 1(104 to 1O63. 

1797. G. Sardini. Esame sui principi della paucese 
ed italiana tipopafia Lucques. (Briquet.) 

1799. Camus. Notice d’un livre imprime A Bam¬ 
berg eu 1462. Paris an \ii. (three water-marks). 
(Briquet.) 

1803. De La Senia Santander Catalogue des 
livres de sa BiDliotheque; tome v., Bruxelles au xi. 
(Briquet.) 

1804. Gotthelf Fi«cher. Veisuch die Papier- 
zeicben als Kennzeichen der Alterthumskunde 
anzuwenden. In pait 6 of his Beschreibung Typog. 
Letters. Numberg, 1804. 8vo. (St. Bride Founda¬ 
tion Technical Library.) 

1808. Hendrik J. Jansen. Essai sur L’Origine de 
la Gravure en Bois et en taille-douce et sur la 
Connoissance des Estampes des xve et xvic si^cles . . . 
Suivi de Rechcrches sur L’Origine du Papier de 
Coton et de Lin ; sur la CalHgrnphie ... sur Its 
Miniatures des anciens manuscrits; sur les Filigranes 
des papiers des XtV*', XVc, et XVR sidcles . . , 
Paris, 1808. 2 vols. 8vo. 
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1814. S. Leigh Sotheby states that his father 
commenced to make a series of tracings of water¬ 
marks in this year. (British Museum Reading 
Room.) 

1816. William Young Ottley refers in his History 
of Engraving to some water-marks in early printed 
books, and subsequently he made a Collection of 
Tracings of Water-niaiks. (See Sotheby’s Prin- 
cipia Typographica, 1858, vol. 3, p. 4). 

1816. Jacobus Koning. Verhandlung over den 
Oorsprong de Uitvinding Verbetering en Volmaking 
der Boekdrukkunst. Haarlem ; 23 water - maiks. 
(Briquet.) 

1818. Jacobus Koning. Bijdragen tot de geschie- 
denis der Boekdrukkunst. Harlem \ 10 water¬ 

marks. Koning was the first to point out the origin 
of some of the early water-marks. 

1840. Samuel Leigh Sotheby. A collection of 
facsimiles of the water-marks used by the early paper- 
makers during the eaily part of the 14th and 15th 
centuries. London, 1840. Folio. (St. Bride 
Foundation Technical Library.) 

1844. Hassler. Vertray iiber die alteste Geschichte 
der h abrikation des Linnenpapiers. Verhandlungen 
des Veieins fur Kunst und Alterthum in Ulm und 
Obenschwaben Ulm ; 8 water-marks. (Briquet.) 

1845. S. L. Sotheby. The typogiaphy of the 
15th century; being specimens of the productions 
of the early continental printers, exemplified in a 
collection of facsimiles from 100 works, together 

their water-marks. London, 1845. Folio. 
(British Museum, St. Bride Foundation Technical 
Library, Patent Office Library.) 

1845. Friedrich Guntermann. Lie alteste Ges¬ 
chichte der Fabrikation des Linnenpapiers. Sera- 
peumy 1845. Nos. 17 and i8 ; 64 water-marks. 
(Kirchner, Briquet.) 

1846. Sotzmann. Entgegnungen darauf. Sera- 
peuftiy 1846. (Kirchner.) 

1855. Illustrations of the British Paper Manufac¬ 
ture, containing specimens of Paper. Published by 
Messrs. Waterlow. 4 vols. Elephant folio. (Vic¬ 
toria and Albert Museum Art Library.) 

1858. S. L. Sotheby. Principia Typographica. 
The block books issued in Holland, P'landers, and 
Germany, during the 15th century, considered in 
connection with the origin of printing ; to which is 
added an attempt to elucidate the character of the 
paper-marks of the period. 3 vols. London, 1858. 
Folio. (British Museum Heading Room, St. Bride’s 
Foundation Technical Library, Patent Office Library.) 

1858. Joseph Hunter. Specimens of marks used 
by the early manufacturers of paper, as exhibited in 
documents in the public archives of England. In 
Archseologia. Vol. 37 ; 1858 ; pp. 447-454. 

1858. De La Fons. Melicoeq Noms des diverses 
sortes de papiers, employes au Moyen age dans le 
Nord de la France^ leurs prix, leurs marques, etc. 
BuUetili du Bouquiniste de A. Aubry, Paris ; p. 482 
et suiv. (Briquet.) 

1858. Schuler von Libloy. Notizen zur Geschichte 


der deutschen Diplomatik in Siebenburgen. Anzeiger 
fur Kunde der deutschen Vorzeit. Nos. ii and 12. 
(Briquet.) 

1859. Vallet de Viriville. Notes pour servir a 
I’histoire du papier. La (jazette de^ Beaux Arts, 
15 Mai, I Aout, and i Novembre; 91 water-marks. 
(Briquet.) 

1860. H. Boyer and Vallet de Viriville. Filigranes 
de papier du 15 sicrle aux armes des families Cccur et 
de Bastard. Paris, i860. 8vo. 

1861. B. Hausmann. Die Wasserzeidren der 
Papicre dez Dureischen Kupferstiche Radirungen, 
Ilolzschnitte und Zeichmungen. Hanno\er. (Briquet, 
Kirchner.) 

1863. Manzmi. Annali tipografici torinesi del 
secolo, XV. Mi*,cellanea di Storia Italiana. Tomo iv. 
Turin ; 33 water-marks. (Briquet.) 

18O1-63. William Blades. Life and Typography 
of Caxton. 2 vols. 8vo. 1861-2. Vol. i, p. 51 ; 
vol. 2, p. xviii., plate 9. 

1866. A. Hauler. IJeber die Wasserzeichen der 
altesten Linneiijiapiere in Schlesien. Sechster 
Bericht des Vereins fiir das Museum Schlesischer 
Alterthumei. Breslau; 173 water-marks. (St. 
Bride Foundation Technical Library.) 

i 860 . E. Bodemann. Inkunabelu der kbniglichen 
Bibliothek zu Hannover ; o\er 200 water-maiks. 
(Briquet.) 

i86(). Weigel und Westermann. Die Aupinge 
der Druckerkunst in Bild und Schrift au deren 
fruhesten Erzeugnissen in der Weigel’s chen Sannu- 
bung Leipzig ; about 100 water-marks. (Briquet.) 

1868. Etienne Midoux and Auguste Matlon. 
Etude sur les filigranes des papier employes en France 
aux 14© et 15^* Slides. Paris, 1868. 8vo. (British 
Museum, St. Bride Foundation Technical Library, 
Patent Office Library.) 

1870. D. Urbani. Segni di Cartiere Antiche. 
Venezia. More thah 150 water-maiks. ( Briquet.) 

1871. A. Mosebkan. Die Wasserzeichen auf der 
seit 1818 bis dato emittirten Briefinarken und 
Converts nebst Abriss einer (xeschichte dei Brief- 
markes und des Briefmarkensammehvesens. Dresden, 
1871. 8vo. 

1877. Ch. G. A. Schmidt. Memoirc sui les fili¬ 
granes des papieis employes a Strasbourg de 1343 A 
1525. Mulhouse, 1877, Svo. Butietin ue la SociHi 
Jnduhtrielle de Mulhousty November, 1877. 

1877. F. Wibiral, L’lconographie d’Antoine Van 
Dyck, d’apres les recberches de H. Weber, Leipzig. 
(Kirchner, Briquet.) 

1878. Desbarreaux - Bernard. Catalogue de la 
Bibliotheque de Toulouse irjre partie, Monnable, 
Toulouse. (Briqueti) 

1880. A. Claudin. Origines de rimprimerie 4 
Alby en Languedoc, Paris (Briquet.) 

1880. Quellen zur Geschichte Siebenburgen’s aus 
sachsischen Arebiven. ler Band Rechnungen aus 
dem Archiv der Stadt Hermannstadt und der 
sachsischen Nation, ler Band. Hermannstadt. 
(Briquet.) 
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1880. A. Moschkan. Die Wasserzeichen auf Brief- 
marker, Couverts, Portkarten, etc., 4te Aufl. Leipzig, 
1880. 8vo. (British Museum.) 

1881. A. Zonghi. Le marche principale delle 
carte labrianesi dal 1293 al 1599. Fabiano. (Briquet.) 

1884. A. Zonghi. Le autiche carte fabrianesi 
alia Esposizione generale Italiana di Torino. Fano. 
(Briquet.) 

1885. L. Marlet. Les Filigranes du Bapier. Maga- 
sin pittoresque ; 31 Janvier. (Briquet.) 

1886. C. M. Briquet. Recherche sur les premiers 
papiers employes en Occident et en Orient du Xe au 
XI Vf siccle. Paris. Memoires de la Societe Nationale 
des Antiquaiies de France. Tome xlvi. 

1888. C. M. Briquet. J'apiers et Filigranes des 
archives de genes, 1154 a 1700. Avec 593 Dessins, 
autographies. Geneve, 1888. 8\o. (British Museums 
St. Bride Foundation Technical Library.) 

1888. C. M. Briquet. De Tutilite des filigranes du 
papier et de leui signification a propos d’un recent 
proces. Berne, 1888. 8vo. (British Museum, St. 
Bride Foundation Technical J.ibrary.) 

1889. C. M. Briquet. De la valeur des filigranes 
du papier comme moyen de determiner IMge et la 
provenance de documents non dates. Geneve, 1892. 
>5 VO. (British Museum). 

1889. X. Barone. Le filigrane delle antiche 
carticre ne’documenti deirarchivis di stato in Xapoli 
dal 13 al 14 secoJo. (Napoli, 1889.) 8vo. 

i88<i. William Blades. Water-marks. In the 
J'ub/ishvi's irti'kiy. No. 907. 1889. 

1890 P. li. Aitken. J^ieliminary note on 15th 
century watei-marks. In 7 'rans, (ilasgow Arch, 
Siuy, New Series. Vol. i ; 1890; pp. 535 - 539 * 

1891. l^'acsinilies of watci -mark'* from the collection 
formed by the late Mr. R. Lemon, of the State 
Recortl Oflice, with illustrations from the earliest 
known examples. In PI. 1'. Scott and S, Davey. 
A Guide to the collectoi of historical documents. 
London, 1891. 8vo. British Museum, 11899 
h 3b. 

1893. P-rnst Kirchner. Die Papiere des XIV. 
Jahrhunderts in Stadtarchive /,u P'rankfurt A. M. 
und deren Wasserveidren tedmisch Undersucht und 
beseneben Von Ernst Kirchner. Mir 153 Abhil- 
dungen von Wasseizeichen. IGankfurt A, M., 1893. 
With a list of some books on the subject. (British 
Museum.) 

1893. T. Piekosinski. Sredniowieezne znaki wodne 
zebrane zrekopisow. Wiek 14. Cracow, 1893 4to. 
(British Museum.) 

1893. L. Wiener. PItude sur les filigranes des 
papiers lorrains. Nancy, 1893. 8vo. 

1895. ^I»ss E. E. Thoyts. Water-marks on paper. 
In the Antiquary^ December, 1895. 

1890. F. Keinz. Der Wasserzeichen der 14 
Jahrhundert in Handschriften der kon. bayer. Hof- 
und Staatsbibliothek. Mtinchen, 1896. 4to. 

1896. Lewis Evans. Ancient Paper-making. 

1898. A. Geyer. Registry of Water-marks and 

‘Trade-marks, compiled from the American paper 


trade. Second edition, New York, sq. lOmo. Fifth 
edition, 1903. (Patent Office Library.) 

1899. N. P. Likhachev. Palieographical im¬ 
portance of water-marks. In Russian 4 vol and 
Atlas. St. Petersburg, 1899. 4to. and folio. 

1900. Del Marmot (F. Baion). Dictionnaire de 
filigranes classes en groupes alphab cliques et chrono- 
logiques. Namur, 1900. 8vo. (British Museum.) 

1902. Paul Heitz. Les filigranes des papiers con- 
tenus dans les archives de la ville de Sbasboarg. 
Strasbourg, 1902. 4to. (British Museum.) 

1903. P. Klemm. Papier Warenzeichen. . . Voni 
I Okt., 1894, bis ende 1902 fur Rlasse umfassend 
Papier, etc, eingatragenen Wort und Bildzeichen. 
Leipzig. Sur 8vo. (Patent Office Librar\.) 

1903. P. Heitz. Les filigranes des papiers contenus 
dans les incunables .Strasbpurgois de la Bibliotlu'que 
Imperiale de Strasbourg. .Strasbourg, 1903 4to. 
(St. Bride Foundation Technical Libiar\\) 

1904. P. Heitz. Les filigranes avec la crosse de 

Bale. Strasbourg, 1904. 410. (St. Bride Founda¬ 

tion Technical Library. ) 

1906. Harold Bayle\. Notes on Water-mark®. 
In the Booklort'cr '^6 Magazine. Vol. 6, pp. (>5-71. 

1907. C. M. Briquet. Les Filigranes: Diction¬ 

naire des Mar(|ues du Papier d^s leur Appa¬ 
rition vers 1282 jusiju’en i()00, avec 39 figures, 
dans le texte et 16,112 facsimiles de filigranes. Paris, 
1907. 4 vols. 4to. 


Collections of Waier-marked Papers. 

A collection of specimens in tracing or facsimile of 
early printing , of tracings of early watei-maiks on 
paper, and of specimens of papers with water-marks, 
brought together, and illustrated with copious 
manuscript notes by Samuel and Samuel Leigh 
Sotheby. 31 Nolumes. Folio. (Biitish ^Museum, h 
and r, and 319 h.) 

Collection of nearly 500 facsimile^ of the water¬ 
marks used by the eaily paper-makers, late 14th 
and early 15th centuries. Folio ; 24 plate^, some a 
little w’ater stained. Original stiff paper wrappers. 
Leycester bookplate. 1840. 


MEXICAN POTTERY. 

The pottery industry of Mexico is of ancient oiigin, 
having been handed down from father to son fiom 
time immemorial. Excavations among the prehistoric 
ruins of Mitla have resulted in the unearthing of 
many specimens of this handicraft, the designs of 
which are reproduced to this day. Cuernavaca, 
Guadalajara, Puebla, and Oaxaca, are the principal 
centres of the modern pottery industry, although 
pottery is manufactured in many of the smaller towns 
and villages throughout the country. The pottery 
made in these cities possesses dwtinctive types and 
characteristics, each quite different from the others, 
and universally known and recognised by the name of 
the city where it is made. Cuernavaca pottery is 
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made in the little village of San Antone, just outside 
the city of that name. The dwellers in practically 
every one of the houses ofthe village are clay workers, 
and each house is a workshop. Pottery is here made 
by hand, and according to the Special Agent in 
Mexico of the United States Government, after the 
following process. The clay, having been taken from 
the earth, is fust thoroughly dried in the sun, then 
pulverised with a wooden mallet, and passed through 
the finest meshed biass wire-cloth, after which pro¬ 
cess the clay is finer than wheat flour. The former 
custom of the Indians was to use a handkerchief, or 
a piece of cotton shirting for that purpose. For 
mixing, a fine slime is prepared by soaking a portion 
of the pulverised clay in water, passing it through a 
sieve, and afterwards mixing the dry clay, and knead¬ 
ing it to the right consistency. A mould of the 
required size for the body of the article to be 
made is placed on the upper portion of the old 
style potter’s wheel, covered with the pioper thickness 
of clay, then patted and shaped with a wooden paddle 
and with the hands. The Indian potter turns the 
model about befoie him by scraping his bare toes on 
the lower portion of the wheel, and during the revo¬ 
lutions he continues to smooth the clay with a narrow 
strip of wet cloth until the desired surface is obtained. 
The narrow standard or legs, as the case may be, are 
then fashioned, and the aiticle removed from the 
mould and placed in the same inverted position until 
such time as the standard shall have dried sufficiently 
to hold the weight of the body. Handles, spouts, 
&c., are all formed by the hands, without moulds, 
and joined by means of the clay slime and prepared 
clay. One characteristic peculiar to the Cuernavaca 
pottery^ is the inlaid decoration, for which small pieces 
of broken china are employed. Other decorations 
principally used are moulded reptiles and insects, 
moulded leaves and flowers, and stamped work. 
The making of the inlaid work is a slow and primi¬ 
tive process, and the execution of the many and often 
elaborate effects thus wrought is a great tribute to 
the artistic and patient Indian potter. The design to 
be used is first drawn upon thin paper, then placed 
upon the damp clay and traced with a small sharp- 
pointed stick, after which it is slowly wrought by 
pressing bits of china of the proper shape into the 
clay, w'ith the gla/ed surface on the outside. The 
article is then thoroughly smoothed with a wet cloth 
and placed in the drying-room. Moulds for the for¬ 
mation of the decoiations are made in plaster of Paris 
from the live reptiles, insects, &c., so that each is 
perfect in detail. These decorations are made by 
carefully pressing the clay into the mould, and 
as caiefully removing it. The edges are then 
trimmed, and the moulded decoration placed in 
the desired position on the article to be de¬ 
corated, using the clay slime as a cement. 
In cutting portions of the clay preparatory to 
moulding, a crude tin knife is employed. For 
trimming edges a thread of fibre is used, one end 
being held in the mouth, the other in the hand. 


Stamps for fashioning the stamped decorations are 
made from hard wood, hand-carved by the Indians. 
During the drying process the pottery is carefully 
shielded from sun and wind, and a careful examina¬ 
tion made each day of every piece in the drying-room, 
so that, if possible, the moulded decorations may be 
prevented from cracking. Should these crack before 
the articles are completely dried, it is possible to 
replace the decoration : otherwise the article is value¬ 
less. When diy’ing, the handles and other delicate 
portions are wrapped in cloth, that the process may 
be equalised. At a certain time the moulded decora¬ 
tions are well scraped and cleaned, and, when 
thoroughly dry, the pottery is polished with a piece 
of rough sacking, and finally with a smooth cloth. It 
is now placed in the sun to be completely heated 
before painting and burning. One coloui only is used 
in the painting of Cuernavaca pottery. This is a 
yellow clay from the neighbouring mountains, similar 
to yellow ochre, simply mixed with water. The 
pottery is now ready for burning. Here, again, are 
found the most jirimitive methods. It has been stated 
that the habits of the Indian potters, together with a 
natural antipathy towards progressive usages, almost 
prohibit the introduction of new tools or methods; in 
fact, the workers refuse to substitute certain modern 
tools purchased for the woik, preferring their own 
crude ones. No permanent kiln is used for burning, 
each individual process being accompanied by the 
building of a kiln of the size required, m the follow¬ 
ing manner A number of jars, approximately 
eighteen inches in height and nine inches in dia¬ 
meter, are placed on an open space of ground as 
closely together as possible, between and around 
the outer edges of which is laid the fuel. J’lat 
pieces of previously burned pottery are used to cover 
the jars and fuel, upon which are piled the articles to 
be burned. The whole is then completely covered 
with many “ comales ” (round, flat slabs which are 
used for cooking the tortillas,” a sort of pancake 
and universal food, by being placed over burning 
charcoal). The fuel is then set on fire, and when 
well alight, green grass or wet hay is thrown over the 
pile. The necessary burning occupies about two 
hours, after which time, and while red hot, the kiln 
is uncovered. Each article is removed, being lifted 
by an iron rod, and allowed to cool in the air, which 
concludes the process of manufacture. After burning, 
the painted portions of the pottery will have turned 
to a dark terra cotta, and the unpainted portions, or 
such pieces as are wholly left in the natural colour of 
the clay, will have changed from a dark grey to a 
light terra cotta colour. The form of the lizard, so 
frequently employed in decorations of this particular 
pottery, owes its use to the existence of a lizard, 
nearly nine feet long, carved on a rock, supposedly 
by the Aztecs, in the village of San Antone. 

Pottery made in Guadalajara is probably more 
widely known than that of any other Mexican manu¬ 
facture. The potteries are situated about six milea 
from the city proper, in the Indian village of San 
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Pedro. Here another race of potters, true de¬ 
scendants of the Aztecs, lives, handing down from one 
generation to another the knowledge of working the 
peculiar class of ware, called by them “ Zapotecas. ' 
Many of the original forms and designs mentioned in 
the records of the friars, at the time of the conquest, 
are preserved in the Guadalajara pottery of to-day, 
this being especially true of the w'are known as the 
“ Aromatic ’’ pottery, which is coloured in the burn¬ 
ing. The clays from which the Guadalajara potteries 
are foimed, are of two kinds—black and white. 
The black clay is found in veins, three to six feet 
below the general level of the ground, and is a for¬ 
mation of vegetable origin, as is proved by its peculiar 
odour, and also by petriHed remains. The white clay 
is more abundant than the black, and is very compact 
and heavy, being a subsoil formation, covering large 
areas. The black clay is prepared by simply being dis¬ 
solved in water, a proccess which produces a very sticky 
substance. The white clay is thoroughly dried, pul¬ 
verised, and passed through a line white sieve, then 
added to the wet black clay, and well kneaded. For 
moulding the finer forms, the potter uses the substance 
as thus prepared. Each family of workers specialises 
in its own line of work. Many forms and designs are 
produced, but only one design in one family. Unlike 
the ( uernavaca potters, the Guadalajara workers 
never use a potter’s wheel. Here the small articles 
are made in moulds, and the larger pieces aie formed 
by placing a mass of prepared clay on the ground, 
while the potter walks round and round the claj to 
be moulded, using a piece of hogskin well soaked, in 
water, for forming and smoothing the article. The 
tools which are employed are a piece of tin, or a 
knife ludely fashioned from this metal, a ware for 
cutting or trimming, and a nail or small piece of 
pointed wood never exceeding six inches in length. 
The Guadalajara ware is tired or burned in cylindiical 
ovens, with a hearth and no chimney, made especially 
for this purpose, different fuels being employed to 
produce the dift'erent colours. For red-coloured 
pottery, a grass locally known as “ tepopote ” is 
used, which is found in abundance on lands having a 
volcanic formation, and is in appearance much like 
pumice stone. Such lands are called by the natives 
‘ jal,” and from their formation, it is said, the State 
takes its name of Jaliseo. When a greyish-white 
colour is desired, the pottery is burned with twigs ot 
“ taray ” (tamarisk), or shavings may he used. It 
is impossible to employ wood or coal of any kind, as 
the necessaiy lequirement is the dame rather than the 
heat. The burning process occupies about twelve 
hours, more or less, according to the size of the 
oven in use. The colours employed are mineral, 
manganese for the black, kaolin for the white, while 
the reds and yellows are of special kinds of clay. 
Water bottles, for instance^ which are often made in 
red or yellow colourings, are first painted and then 
burned, painted while still warm^ and again subjected 
to the flames of dried grass, which bums with much 
smoke. The bright greens, blues, d^c., are obtained 


from pigments mixed with gum, varnish, or oil, and 
not being fired, these colours will in time w'ear off. 
The decorations or paintings, which are all of Indian 
origin, on Guadalajara pottery, very closely resemble 
Chinese decorations. The Puebla pottery is a more 
or less crude earthenware, having a white, or rather a 
greyish white ground, with decoration^ usually in the 
delft blue shapes, although browns and yellows some¬ 
times appear. The Puebla tiles are a famous charac¬ 
teristic of the city of the same name ; in fact, Purbla 
is a city of tiles. They are used everywhere—on the 
domes of churches, the facades of residences, and on 
walls and floors. The decorations are usually medi¬ 
aeval in design, and, though somewhat crude, no 
inartistic. Puebla .vare is known as “ Talavera.’^ 
The pottery made in Oaxaca is a gieen glazed ware, 
and includes articles for table and kitchen use. 


THE IMPERfAL INTERNATIONAL 
EXHIBITION. 

77 u' Times of the 22nd instant contains the 
following announcement.— 

The Exhibition which w ill be opened in May next 
at Shepherd’s-biish, on tbe site occupied last year 
by the Franco-British Exhibition, will be tbe first 
International Exhibiiiou held in London for half a 
century. 

The project of the Iin[>erial International Exhibi¬ 
tion has met with tbe warm reception which the 
advantages it holds out to all who take part in it 
most unquestionably deserve. The three Scandina¬ 
vian kingdoms, Sweden, Denmaik, and Norw'ay, in 
addition to Holland, Persia, Tuikey, and Rumania, 
have already decided upon occup>ing large areas; 
and the negotiations now proceeding with other 
countries in Europe. Asia, and America leave no 
doubt that Russia, Austria, Italy, Spain, and several 
other nations of the first importance will follow the 
example of those which have already decided to be 
represented. The exhibitors of the United Kingdom 
are already well to the fore, and there will be special 
sections for Scotland. Ireland, and Wale'>. There 
will be large and carefully selected exhibits of the 
leading firms from all portions of tbe British Isle®. 
The purpose of the Exhibition will be to show only 
the best and choicest. The new science of “ a\iation ” 
will be in evidence, and there will be a large exhibit 
of aeroplanes, steerable balloons, and other varieties 
of flying machines; whilst amongst the prominent 
features of the Exhibition will be three historical sec¬ 
tions, a Palace of Light, m which wdJl be portraj cd the 
progress in the manufacture of artificial light from the 
days of the rush-light to those of the electric lamp; 
a most interesting exhibit showing tbe gradual de¬ 
velopment of automobiles ; and a collection illustrating 
tbe changes that have taken place in musical instru¬ 
ments of all descriptions from the earliest times to the 
present day. The architectural and spectacular 
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features which did so much to ensure the success of the 
Franco-British Exhibition will be repeated, and several 
important and attractive novelties will be introduced, 
amongst olheis a Belvedere Pavillion in the Central 
Lagoon, which v/ill jiroduce a most novel and striking 
eiFect. 

The musical arrangements will be much improved 
upon, and bands, militaiy and civil, will be engaged 
from several European capitals. 

One of the most important features will be the 
section devoted to health and pleasure lesorts, the 
intention being to set befoi e the public the attractions^ 
both picturesque and hygienic, of the piincipal water- 
ing places of the world. The suggestion has been 
received with appreciation, not only from the United 
Kingdom, but from localities in h ranee, Italy, 
Germany, Norway, Denmark, Switzerland, Holland, 
Spain, and Portugal. 'J'hi.s department of the Exhi¬ 
bition cannot fail to have an important effect upon the 
future of the British health and pleasure resorts. To 
the foieign \dsitors to the Exhibition the natural 
charms of British resorts will be revealed, and, on the 
other hand, those identified with their management 
and pro.speritN will be able to learn useful lessons 
from a study of the methods adopted on the Continent. 


SPECIAL COMMISSION ON CONCRETE 
AGGREGATES. 

The Executive of the British Fire Prevention 
Committee have formed among the members of the 
Committee and representatives of the public authori¬ 
ties subscribing to the Committee a Special Commis¬ 
sion on Concrete Aggregates, the scope of which is 
described in the following resolution :—“That having 
regard to the confusion existing as to concrete 
and the absence of their exact specifica¬ 
tion, the British P’lre Prevention Committee do hereby 
constitute from among its members and subscribeis 
a Special Commission to report upon and define the 
aggregates suitable for concrete floors intended to 
be fire-resisting, having due regard to que.stions of 
strength, expansion, and the chemical constituents 
and changes of the aggregates.” In forming the 
Commission it has been considered of importance that 
the various technical interests should as far as possible 
be represented. The work has been divided into two 
sections in charge of two Sub-committees, the one 
dealing with Research Work and Tests, and the 
other with Specifications. An interim report has 
just been issued in which it is stated that the 
enquiry necessitates tests being made over a period of 
years before final recommendations can be drafted, 
that a further interim report cannot be expected before 
1910, and that a final report cannot be expected 
before 1912. In view of the heavy expenses entailed 
by the work contemplated, the Committee appeal for 
funds and facilities for carrying out the Researches 
and Tests which are considered necessary. 


HOME INDUSTRIES. 

State Afforestation .—The report of the Royal 
Commission ap])ointed to inquire into certain ques¬ 
tions affecting coast erosion and afforestation in the 
United Kingdom makes wide-reaching pioposals 
with respect to the latter subject. The case for 
afforestation is a strong one. Our impoits of timber 
in 1907—the latest year for which the figures are 
available—were valued at ;^32,326,ii7. Taking the 
moie impoitant classes of timber that we import from 
the Continent and Ameiica, the Board of Trade 
returns show that in 1907 we received 8,5i3,<»37 loads, 
valued at ;^20,127,043. The climate of the countries 
from which these supplies were obtained is of the 
same general c haracter as oui own, and the tiees that 
are indigenous there can all thrive in the P^nited King¬ 
dom. Assuming an annual growth per acie of one 
ton or one load, it would take 9,ooo,cx3() acies of 
forest, wooded on a definite rotation, in addition to 
what we already possess, to yield the above-named 
tjuantity. The kind of land that would seem to be 
most .suitable for afforestation is that which is classed 
in the agricultural returns as “rough mountain land 
used for grazing.” Of this class there exist nearly 
13,000,000 acres in Great Britain. In addition to 
this area there aie in Scotland over 3,500,000 acres 
devoted to deer forest*, giving altogether a total of 
more than 16,000,000 acres not under cultiva¬ 
tion or permanent pasture. The classification of 
Iieland is somewhat difficult. The “grazed moun¬ 
tain land” amounts to nearly 2,453,890 acres, 
“ barren mountain lahd” to 541,766 acies, and “bog 
and marsh” to 1,347,619 acies, a total amount of 
4,343,284 acres. In both countries much lies above 
the altitude that determines the profitable limit of tice 
growth. 'J'he Commission have arrived at the con¬ 
clusion that there i*^, including 6,000,000 acres in 
Scotland, an aggregate of 8,500,000 acres of afloiest- 
able land in Great Britain; to which may be added 
at least 500,exx) acres in Ireland, making 9,ooo,cjoo 
acres in all. Tf these figures are approximately 
correct, it follows that there is sufficient suitable land 
in the United Kingdom to supply all the timber the 
country at present wants. But then it would lequire 
80 years for the Commission's scheme of afforestation 
to mature. 

The Commission!s Report, — The Commission 
advise that the nation should gradually acquire by 
purchase these 9,000,000 acres of land, and spend 
during the next eighty years a sum of money which 
would amount in all about 450,000,000 sterling. 
Afforestation represents a productive investment, and 
would have to be financed by a loan. The annual 
sum required for the Commission's full scheme is 
;f2,ooo,(xx). The interest on the loan it is proposed 
to defray out of taxation. The net deficit is estimated 
at ;f90,ooo in* the first year, and it would rise pro¬ 
gressively to ;{;3.i3if250 in the fortieth year, after 
which period the forests would become more than self- 
supporting, After 80 years the revenue from them 
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at present prices—which promise to be materially 
enhanced—«-hould be 17,500,030. This repiesents 

3f per cent, on ths net cost, calculated at accumulated 
compound interest of 3 per cent. Looked at from 
another point of view, the State would then have 
possession—assuming the Commission’s estimates to 
be boine out by the result—of ])ioperty worth 
562,000,coo, or 107,000,000 in excess of the total 
cost involved in its creation, calculated at 3 pei cent. 
com]M:)und interest. The State is asked to spend 
;f450,000,ccx> upon growing timber. Is it worth 
while doing so, and if tht^ .State can profitably incur 
this gieat outlay, why has the woik been left undone 
by pi ivate enterprise 

Private (Pawners and the State.—I lo answer the 
last question first. The Slate can accomplish much 
that is beyond the power of the individual, and there 
aie many good reasons why the piivate landowner 
will not spend large sums on expectation. In 
converting pastoial lands into forests the present 
letuins must be sacrificed, and even if these be small, 
they aie tangible and immediate. But this is not all. 
To create forests requires capital, and although this be 
forthcoming, Us investment in tiee planting must 
mean the disappearance of any immediate returns, 
and probably of any return whatever during the 
owner’s life time. On a small scale a private land- 
owner may be prepared to face this double loss, 
looking foi his leturn in the pleasure that thriving 
woodlands confer. But no appreciable progress is 
ever likely to be made by private initiative m the 
afforestation of the wide extent of poor land which 
might be dealt with by the State. There lemains 
the question whether what the indiMdual landowner 
cannot reasonably be expected to do, the State—that 
IS, the taxpayer—may profitably do. The strongest 
argument in favour of State ailorestation is that it 
would go some way towards sohing the problem of 
unemployed labour and rural depopulation. Most of 
the witnesses examined by the Commission w’cre 
emphatic in maintaining that forestry promises to be 
a powerful agency in stemming the tide of rural 
depopulation, and in attracting back to the country 
men and families who have migrated to the towns. 
For example, Sir Bosdin Leech, late Lord Mayor of 
Manchester, and at present Chairman of thfe Water¬ 
works Committee, who has charge of the work of 
afforestation on the catchment area at Thirlmere, was 
strongly of opinion that foiest operations afford a 
very desirable means of keeping men in the countr}', 
and that they would in this way have a material 
effetU on the unemployed problem in the towns. 
But irrefutable evidence was put before the Royal 
Commission that a considerable proportion of the 
workmen unemployed are, for one reason or another, 
unfit to undertake work of the nature of that under 
consideration. Some are physically unfit owing to 
ill-health, lack of development, injuries, and similar 
causes ; others have become so ^morally deteriorated, 
or so lacking in detenninatioUi as to be incai-able of 


persisting with any useful employment. Again, very 
many are temporarily unfit, either because they have 
been so long without a sufficiency of nourishment that 
they have fallen into a condition of physical weakness, 
or because their previous emplo)ment has been of a 
character to make immediate effective work with a 
spade impossible. But suitable men for the work are 
to be found in considerable numbers in all industrial 
centres, and a large proportion of them might be 
expected quite naturally to resume rural occupations. 
And the evidence before the Commission suggests 
that with but little 01 no prepaiation, and no excessise 
amount of supervision, they could satisfactorily per¬ 
form the operation of planting. 

The Number of \\"otkmen Required .—The Com- 
mis.sion conclude, upon the evidence submitted, that 
on a reasonable estimate 100 acres of forest land 
would be the maximum aiea needed to provide 
labour throughout the }ear for a single workman. 
This is the figure, too, that was ai rived at by the 
Departmental Committee on British Foiestryol igo2. 
At present by far the greater part of the land suitable 
for aftbrestation is utilised for the pasturage of 
sheep, or, to a small extent, of .aitle and ponies. 
Neglecting all such land as lies abo\e 1,500 feel, it 
was given in evidence that, as at present utilised, 
such land proMcles employment for one man on 1,000 
to 2,000 acres. E\en taking the lower figure, which 
is that adopted by the Forestry Committee of 1902, 
it means that land under forests can maintain ten 
times the population that finds a living under pas¬ 
toral farming. Nor must it be foigotten that a large 
proportion of our timber imports reach us in a more 
or less advanced stage of manufacture. In the case, 
for instance, of fir, and excluding pit w’ood, the 
Board of Trade returns for 11)07 show that out of a 
total value of I7,i'03,i49, no less than16,307,871 
is accounted for in wood that is “ sawn or split, 
planed 01 dressed,” the comparatively small balance 
being in the form of hewn log**. I'he labour neces¬ 
sary to saw, split, plane, or dress over 16,000,000 
worth of timber cannot be estimated with any degree 
of accuracy, but it manifestly represents the employ¬ 
ment of a very large body of men. At the present 
time the great bulk of cheap paper is prepared from 
wood, which undeigoes various mechanical and 
chemical processes, during which it is converted into 
** pulp,’’ and finally into paper. The consumption 
of this material in Great Britain is enormous, our 
imports for 1907 approaching a value of ;^4,000,000, 
apart from what reached us in the form of manu¬ 
factured paper, which aggregated nearly ;^‘6,ooo,ooo, 
though the latter was not necessarily all derixed from 
wood. It is said that there are only two wood pulp 
mills in Great Britain, and these are entirely supplied 
by foreign wood. The opportunities for extension in 
this direction, and consequently in the employment 
of labour, are therefore very great, and this industry 
has the additional advantage of flourishing in rural 
districts. 



212 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


January ig, 1909 . 


The Financial Considerations *—It is hardly open 
to (|uestion that it would be to the advantage of the 
kingdom if affoiestatiou were carried out on a large 
scale. The United Kingdom contains a relatively 
smaller area of land under trees than any country in 
Europe—England 5-3 per cent., Scotland 4*6, Wales 
3-9. lieland I’S, as against Belgium 17*3, Germany 
25-9, Hungary 27-5, Austria 32*6—and as a conse¬ 
quence we have become almost entirely dependent 
upon f< reign supplies of timber for structural pur¬ 
poses. If foreign could be displaced by home 
supplies, the country would be the gainer in many 
ways. But there aie, of course, obvious objections 
to the proposal of the Royal Commission that 
^^450,000,000 should be raised for the purposes of 
afforestation, and that 2,000,000 or so a year for 
the next 80 years shall be borrowed for that purpose. 
Nor can it be safely assumed that the Commission 
aie right m supposing that at the end of the 80 years 
the Slate would be “in possession of property worth 
;f562 000.000, or about 107,000,000 in excess of 
the total cost involved in its creation.” Estimates of 
this kind are apt to prove illusory, and the Commis¬ 
sioners themselves admit that the private owner can¬ 
not, as a rule, make a profit out of forestry. “In 
no circumstances do your Commissioners suggest 
that the State shall be expected to finance schemes 
of private afforestation by way of loan or otherwise. 
The security would not, in their opinion, in such 
cases be of a sufficiently substantial kind to warrant 
such action.” Is it likely that the State would make 
a large profit where the individual owner seldom 
makes anything but a loss } It might do so, but it 
has still to be proven. All experience shows that 
expenditure on large public works almost invariably 
exceeds estimates. But probably it would be safe to 
eay that in course of time afforestration, properly 
managed, would pay its way, without counting the 
indirect gains to the nation Irom an adequate home 
-supply of timber. 


CORRESPONDENCE* 

THE RAILWAYS OF THE UNITED 
KINGDOM. 

I have read with interest the article on “The 
Railways of the United Kingdom/’ on pages 194 
to 196 of the current number of tiie JaumeU^ and I 
enclose, with my compliments^ a firint of a paper* I 
j-ead last month, from page 11 of which you will 
see that my views on accounts coincide with the 
general teuour of the article. 

I have elsewhere expressed the opinion that it is 
not improbable many of the very small paicels at 

• “ American Methods of Railway Accounting,” by 
Bamuel Chapman. (Reprinted irom the Journal of the 
Jftoysil Statiitical Societ),” vol. Ixxi, Part, iv., axstDecem- 
hmr» 2908.) 


present conveyed by goods train are actually carried 
at a loss, and if tbe public want “grande vitesse” 
service for such small parcels, they should pay more. 
The charges, if judiciously increased, would hurt no 
one, and the incieased revenue would in time actually 
enable the railway companies to reduce rates on con¬ 
signments sent in, say, five ton lots and upwards. In 
this way tradesmen would find it to their advantage 
to move larger quantities at one time, and so the 
average load pei liuck would move upwards. 

S. Chapman. 


January 2Sth, 


GENERAL NOTES. 


Royal Bkhish Radium In.stituie.— Much 
interest will be felt by scientific and medical men in 
the announcement that the King will shortly grant a 
Royal charter establishing a Royal British Kadium 
Institute, which will have the double object of carry¬ 
ing out research work and conducting a medical 
department for the treatment of such cases as may 
benefit by the radium cuie. Attention was leccntly 
drawn by Sir Frederick Treves, in a lectuie which he 
delivered at the T.ondon Hospital, to the wonderful 
effects worked by this treatment in such diseases as 
rodent ulcer, &c., and he expressed a hope that it 
may eventually prove capable of overcoming cancer 
itself. His Majesty, it is understood, has taken the 
greatest personal interest in the organisation of the 
Institute, the establishment of which has been 
rendered possible by a munificent donation from Sir 
Ernest Cas.sel. The medical and chemical council 
will include Sir Kredeiick Tieves, Sir William 
Ramsay, Professor Sir J. J. Thomson (Cambridge 
University), the Hon, J. R. Strutt, and Mr. Henry 
Morris (President ot the Royal College of Surgeons, 
and bon. Treasurer of the Imperial Cancer Research 
Fundj. In view of the demand for radium which will 
probably be set up by the new In.stitute, it becomes 
necessary that there should be an adequate supply for 
the purposes of British experts. .Hitherto all the 
radium available has been imYiorted Tmm Bohemia, 
the only place wliere it has been manufactured; but 
steps have already been taken by a British syndicate 
to begin the manufacture in this country. Radium 
can be made in England as well as in the Tyiol, the 
pitchblende from which it is extracted being obtain¬ 
able in Cornwall, and having regard to its wonderful 
properties, of which scientific men have as yet obtained 
only the barest know^dge, it is to be hoped in the 
public interest that means will shortly be found to 
make a material reduction in its present fabulous 
price. 

The Patents Act, 1907.—There has been some 
recent coirespondenee in the Times as to the probable 
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effect of the revocation of certain patents on the 
ground of their not having been worked in the United 
Kingdom. The section was intended to encourage 
British industries, and was indeed welcomed as a 
Protectionist measure by the opponents of Free 
Trade. It is now urged that its probable result will 
be to encourage the manufacture of the patented 
article abroad and its importation into this country, it 
being improbable that manufactuiers here will find it 
pay to produce it if the manufacture Is unprotected 
by a patent. Thus the clause may now con¬ 
scientiously be approved by Free Traders. Attention 
has also been drawn to the remaiks made by the 
Comptioller, who in delivering his judgment, 
expressed the opinion that it was to the general 
advantage that the trade should be freed and the 
importer enabled to obtain the foreign manufactured 
goods readily. This doctrine, if earned to its 
legitimate conclusion, would seem to justify the 
abolition of patents entirely, and the revocation, not 
of an occasional patent, but of the Statute of Mono¬ 
polies itself. 

Art in thi< Nkw Irish University. —Speaking 
recently at a meeting of the Arts and Crafts Society 
in Dublin—a body which has for its objects the pro¬ 
motion and improvement of the practice of the artistic 
handicrafts in Ireland—Count Plunkett pleaded for 
the recognition of art in the new University which is 
to be esiabli-^hed in Ireland. There was no reason, 
he said, why lieland should not, at the initiation of 
the National University, take to heart the lesson 
which Knglanil had already accepted, and, as Slade 
professorships were now established in the English 
Universities, at lea.st they might have equivalent offices 
in the new University in Ireland. The schools of art 
throughout the country were doing good work, he 
added, and one of the best things they could do w*as 
to get into touch with bodies that had control of the 
expenditure of large sums of money in order to let 
them see that theie was nothing of artistic quality 
that was required for the spiritual or temporal needs 
of the country that could not be admirably produced 
in Ireland. The production of these things would 
lift above poverty many craftsmen, and would also 
lift the body of the people, and so help on the 
development of those qualities which they could say 
without any unweening pride belonged especially to 
. the Celtic people. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 
February 3. —“ The Problem of Unemployment.” 
By Bolton Smart (Superintendent of the Hollesley 
Bay Labour Colony, Suffolk). Sir STeuart 
•Colvin Bavlev, K.C.S.I., C.X.E., will preside. 


February 10.—“ Bosnia and Herzegovina.” By 
Archibald R. CoLQUHouN,E.R.G.S.,M.Inst.C.E. 
Col. Sir Colin Campbell Scoit-Moncrikff, 
K.C S.I., K.C.M.G., will preside. 

February 17.—“The Commercial Relations of 
France and Great Britain.” By Monsieur Yves 
Guyot. Sir Robert Giffen, K.C.B. , F.R.S., 
LL.D., will preside. 

Dates Ifo be hereafter announced :— 

“ Railway Development in China.” By Arthur 
John Barry, M.Inst.C.E. 

“ The Application ol the Microscope to the Study 
of Metals.” By Walter Ro.sknhain. 

“The Resources of Peru.” By C. Reginald 
Enock, F.K.G.S. 

“ Afforestation and Timber Planting in Great 
Britain and Ireland.” ByU Nisbet. 

“ Hand-made Papers of Different Periods.” By 
Clayton Beadle and Henry P. Steven.s, M.A., 
Ph.D., F.I.e. 

“ The Foundations of Stained Glass Work.” By 
Noel Heaton, B.Sc., F.C.S. 

“ The Manufacture of Nitrate of J.ime.” By 
Sam Eyde. 

“ The Teaching of Design.” By E. Cooke. 

“ Furniture Design and Construction—Ancient and 
Modem.” By Percy A. Wells. 

“ Dewponds.” By George Hubbard, F.S.A,, 
h.R.I.B.A. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

February 25. —“The Buddhist and Hindu 
Architecture of India.” By Arthur Anthony 
Macdonell, M.A., Ph.D., F.B.A., Boden Pro¬ 
fessor of Sanskrit, University of Oxford. 

April 2Q.—“The Problem of Indian Labour 
Supply.” By Sklwvn Howe Fremantle, I.C.S. 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. 

Date to be hereafter announced :— 

“ Some Phases of Hinduism.” By Krishna 
Gobinda Gupia (Membe'* of the Council of India). 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 

February 2.—“ The Production of Wheat in the 
British Empire.” By Albert E. Humphries, 
Chairman of the Home-Grown Wheat Committee. 
The Rt. Hon. Earl Carrington, K.G., G.C.M.G., 
will preside. 

March i 6.—-“The Colonial Wool Trade.” By 
S. Banks Hollings. 
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April 6. —“Ceylon: its Industries and Material 
Progiess.” By the Hon. John Ferohson, C.M.G. 
The Rt. Hon. Sir West Ridokuav, G C.B., 
G.C.M.G., K.C.S.I., will preside. 

May 4.— 


Cantor L?:ctures. 

Monday evenings, at 8 o’clock :— 

G. L. Adoenbroone, M.I.E.E., “The 
Public Supply of Electric Power in the United 
Kingdom.” Three Lectures. 

Lkciitre III.— Fepruary I. —The distribution 
of electiic eneijjy at hijjh pressure—Electric energy 
at the consumers’—The development of electric power 
supply in the United Kingdom—Some observations 
on the legal position and on the relations of public 
and private enterprise. 

Leon Gaster, A.M.I.E.E., “Methods of 
Artificial Illumination.” Four Lectures. 

February 15, 22, March i, 8. 

GEOR(iK Gerald Sionkv, M.Inst.C.E., 
“ Steam Turbines.” Three Lectures. 

Iriarch 22, 29, Apiil 5, 

]^'. W. Lanc HESTER, “ Aerial Flight.” 
Three Lectures. 

April 26, May 3, 10. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Ei b. i ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. G. L Addenbrooke, ** The Public Supply of 
Electric J’owor in the United Kingdom/* (Lec¬ 
ture III.) 

Farmers’ Club, 'Whitehall-rooms, Whitehall-place, 
S.W., 4 p.m. Mr. Kenneth Mackenzie, “ Ihe 
Management of Grass Land.” 

Royal Institution, Albemarle-street, W., 5 p.m. 
(ieneral Montlily Meeting. 

Engineers, in the 'I'beatre of the United Service 
Institution, Whitehall, S.W., 7^ p.m. Inaugural 
Address by the President, Mr. Edward John 
Silcock. 

Chemical Industry (London Section), Burlington- 
house, W., 8 p.m. Colonel Sir Frederick Nathan, 
“ Gunpowder and its Manufacture.** 

Bntisli Architects, q. Conduit-street, W., 8 p.m. 
President’s Address to Students. 

Victoria Institute (at the House op the Royal 
Society of Arts, John-strect, Adelphi, W.C.), 
4^ p.m. The Ve.n. Archdeacon W. Cunningham, 
“ Christianity and Socialism.” 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Prof. E. A Gardner^ “ Nature and Convention in 
Ancient Art.” 

Tuesday, Ffb. 2 . ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., p.m. (Colonial 
Section.) Mr. Albert F. Humphries, ” The Pro¬ 
duction of Wheat in the British Empire.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. A. A. Macdonell, ” The Architectural and 
Sculptural Antiquities of India.*’ (Lecture 1 .) 


Alpine Club, 23, .Savile-row W., 8j) p.m. 

Civil Engineers, 25, Great George-street, S.W.. 

8 p.m. Prohissor Bertram Hopkinson, ” Heat* 
Flow and Tomperature-l listnbution in the Gas- 
Engine.’’ 

Wednesday, Fhm 3 RO\'VL .SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 pm. Mr. Bolton 
Smart, “ The Problem ol Unemployment ” 

United Servu f* Institution, Whitehall, S.W., 3 p.m. 
Captain E. A. Steel. “ Exploration in Southern' 
Nigeria.” 

Thursd.\^, Ffb. 4 Royal, Burlington-house, W , 4} pin. 
Antiquaries, Burlington-house, W., 8j p.m. 

Linnean, Burlington-house, W., 8 p.m. r. Dr. 
F. Borgeson, Fut ui^ ipiviilts (Linn.)*’ 2. Mr. 

C. Morle), “ Economvof Ithneumon Manifestator 
(Linn.'i.” 3. Rev. (.‘anon Nonn.in, ” J'ho Pol>/oa 
of Madi ira.” 

Cherau al, Burlington-boiise, 8J p m i. Mr M. (). 
Forstt'r, “The 'Iria/o (,rc)up.” Part VII. “ Int»‘r- 
action of Ben/hidrovimu Chloriile .tiuI Sodium 
A/ade.” 2. Messrs. M O. Forster and R. Muller, 
“ Tht‘ 1 na/o (froup.” J’art VUl. “ A/oiraides 
ol the Monobastic Aliphatu Acids.” ^ Mr. A. W. 
Crossley and Miss Nora Renout, “ Nitro Deriva¬ 
tives ol Oitho-xviene ” 4. Mr. A C. F. Egerton, 
“ The Diveigence of the Atomic Weights of the 
laghtcr Elements from Whole Numbers.” 
Messrs, (i Martin and F S. Kipping. “Ben/yl and 
Ethyl Denvatives ot Silu on Tetrachloride.” 6. 
Messrs. F B. Power and C. W Mo* n , “ Ihe 
Constituents of the Hark of Pnidus St> Iso¬ 

lation ol i-Mandc*lorutrile Gluf oside ” 7. Mr B. 
Flurscheim,(o) “ '1 he Mech.anism ol the Kediu turn of 
Nitroanihnes and Nitiophenols.” [b) “ Die Rela¬ 
tion beiwt'en the Strength of Ar uK .and Bases and 
the (Quantitative Distribution of Athnit> m the 
Molei ule ” 8. Mr T. .S, Patterson, “ A Simple 

Notation tor Indicating the Configuration ol the 
Sugars and Allied .Substances.” 0. Mr F. E E. 
Larnplough, ” Note on the Determination of tlie 
Kate ol C'hemic al Change by Measurcmient of the 
(iases Evolved.” 10. Messrs. .S. R. Best and 
J. F I horpe, “ The Formation .lud Reactions of 
Jmino Compounds.” Part Vlll. ” The Formation 
ol Methyl Derivatives of i-3-diamino-2-phenyl- 
napthalene from the 1 hree Tolylatetonitnles.” 
ir Mr 1 . P. Hilditch, “The Effect 6f Conju¬ 
gated I’nsaturatcd Groups on Optical Activity.” 
Part I. 

London Institution, Finsburi-circus, E.C., 6 p.m. 
Mr. W Poel, ” Shakespeare and a National 
Theatre.’’ 

Royal Institution, Albemarle-street, W., 3 p.m. Mr. 
W. Arc her, “ The Revival of Modern Drama.” 
(Lecture I.) 

Civil and Mechanical Engineers, Caxton Hall, West¬ 
minster, S.W., 8 p.m. Prof. Henry Adams, “ The 
Stability of Arches.” 

Friday, Feb Royal Institution, Albemarle-street, W.,. 

0 p.m. Prof. J. C. Frazer, “The Influence ot 
Superstition on the Growth ot Institutions.” 
Architectural Association, 18, Tufton-street, S.W.,. 
7J p.m. Mr. J. H. Markham, ” Reinforced Con¬ 
crete.” 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. (Students* Meeting.) Sir Whatcly Eliot, 
“The Design and Construction of Docks.” 

( Vernon-llaicourt Lecture.)- - 

Saturday, Feb. 6...Royal Institution, Albemarle-street, W.,. 

3 p.m. Sir Alexander Mackenzie, ” Mendelssohn.” 
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NOTICES. 


NEXT WEEK. 

Wkdnesday, Fehkc\r\ loth, 8 p.m. 
(Ordinary Meetin^^.) AkcHIHALl> R. COL- 
<,>UHr)UN, F.R.G.S., M.Inst.C.E., Bosnia- 
Herzegovina.” 

F'urthcr particulars of the Society's meet¬ 
ings will be found at the end of this number. 


EXAMINATIONS. 

The Society's Examinations will commence 
•on Monday, March 29th. 

The last day for receiving applications from 
Local Committees is Tuesday, the 23rd Feb¬ 
ruary, and after that date none will be 
received under any circmstances whatever. 
Application forms from the Provinces should 
therefore be posted not later than Monday, the 
22nd February. Committees may, however, 
close their entry lists at an earlier date, if 
found desirable. 

Copies of the Programme for 1909, with full 
details, together with the questions for 1908, 
and reports by the Examiners, can be had, 
price 3d. (post-free 4jd.) on application to the 
Secretary, Sir Henry Trueman Wood. Royal 
Society of Arts, Adelphi, London, W.C. 

The questions for the years^900,1902,1903, 
^905» 1906, and 1907 can also be obtained 
(price 4Jd. each year, post free) on application 
as above. 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind their volumes of the Jtfurnal^ cloth 
•covers will be supplied, post free, for zs. 6d. 
each, on application to the Seifjf^tary. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURE. 

On Monday evening, February 1st, Mr. G. 
L. Addexhkooke, M.I.E.E., delivered the 
third and last lecture of his course on “ The 
Public Supply of Electric Power in the I 'nited 
Kingdom." 

A vote of thanks to Mr. Addenbrooke for 
his course of lectures was carried unanimously 
on the motion of the Chairman. 

The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 

On Tuesday afternoon, February 2nd, Mr. 
Alhert E. Hi'MPHKIEs (Chairman of the 
Home-Grown Wheat Committee) read a paper 
on “ The Production of Wheat in the British 
Empire" The Right Hon. Earl Car¬ 
rington, K.G., G.C.M.G., presided. 

The paper and discussion will be published 
in the next number of the Journal, 


EIGHTH ORDINARY MEETING. 

Wednesday, February 3, 1909 ; SlR 

Steuart Colvin Bayley, K.C.S.I., C.I.E., 
in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Birkctt, Percy, A.M.I.Mech.E., Explo^ives Factory, 
Hiratsuka, Japan. 

Johnson, Robert Baines, M.A., J.P., The Hope 
House, Little Burstead, Essex. 

Kershaw, Thomas, M.J.Mech.E., Sannomiya- 
cho, 1 Chome, Kobe, Japan. 

Pearson, Henry C., Messrs. R. and S. Garrard and 
Co., 25, Haymarket, S.W. 
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The following candidates were balloted for 

and duly elected members of the Society :— 

Andrew, John Inj^ram, M.Inst.N.A., Messrs. G, 
Fenwick and Co., Limited, Hong Kong, China. 

Arundel, Sir Arundel Tagg, K.C.S.I., Uplands, 
May bury-hill, Woking. 

Benson-Nicol, Louis Hotspur, Warri, Southern 
Nigeria. 

Bowden, Cyril, F.R.C.I., F.R.G.S., Union Club, 
Malta. 

Brown, William Herv’^ey, Standard-buildings, Leeds. 

Cheah Cheang Lira, Ipoh, Kinta, Perak, Federated 
Malay States. 

Deacon, Octavius, 150 and 154, Leadenhall-stieet, 
E.C. 

Fortescue, Nathaniel, J.P., Hainhault, The Drive, 
Cbingford, Essex. 

Golding, Henry J., 16, Algiers-road, Lady well, S.E. 

Gupta, Karunakanta Das, B.A. (Cal.), Sibsagar, 
Assam, India. 

Haivey, George B., 4, St. James’s-street, S.W. 

Headlam, Lieut. Edw'ard James, R.I.M., care of 
Director of Royal Indian Marine, R.I.M. Dock¬ 
yard, Bombay, India. 

Hemiques, Alexandei Lindo, Bocas del Toro, 
Republic of Panama. 

Jaggard, William, 139, Canning-street, Liverpool. 

Khoo Cheow Teong, 24, Light-stieet, Penang, 
vStraits Settlements. 

Khoo Slew Jin, Kuching, Sarawak, Borneo. 

La Touche, Sir James Digges, K.C.S.I., 14, Gled- 
how-gardens, S.W. 

MacGregor, John Stewart, Briar Bank, Francis- 
street, Leeds. 

Martin, Robert M., 34, Molesworth-street, Dublin. 

Maruta, Hidemi, Mitsu Bishi Dockyard and Engine 
Works, Nagasaki, Japan. 

Mhatre, Mungalrao Ramjee, 268, Kumbharwada- 
street, Girgaum, Bombay, India. 

Mistry, Shapoorjee Dhunjeebhoy, Chief Engineer, 
The Gujarat Ginning and Manufacturing Com¬ 
pany, Kolupur Post, Ahmedabad, India. 

Peters, Major Cecil, Sunbury Manor, Middlesex, 

Phillip^, John, 36, Lincoln’s-inn-fields, W.C., and 
20, West 25th Street, New York City, U.S.A. 

Reid. Edward George, Colonial Surveyor’s Office, 
Turks Islands, British West Indies. 

Roxburgh, William, 215, Portland-ioad, Kilmarnock, 
N.B. 

Scott, John C. H., 32, Kensington park-road, W. 

Sethna, Nowroji Sorabjee, 76, Gogha-street, Fort, 
Bombay, India. 

Stewart, Charles William Amott, 2, Marchmont- 
road, Richmond, Surrey. 

Stones, William, Northwood, Seymour-grove, Old 
Trafford, Manchester. 

Wee Hap Lang, 19, Roger-street, Kuala Lumpor, 
Selangor, Federated M^hty States. 


THE PROBLEM OF UNEMPLOYMENT’. 

Bv Bolton Smart, 

Superintendent of Holleslej' Bay Labour Colony. 

The problem of unemployment is vast and 
complex, its constituent elements arc ethical, 
physical, and economic ; almost imperceptibly 
they melt into each other, and completely to 
resolve either, we must recogfnise the whole. 
1 cannot hope to deal adequately with so larg-e 
a question, but so far as 1 am able I w'ant to 
suggest a definite constructive policy. If we 
wish to arrive we must know' our destination. 
That, then, is the minimum social aim. 

I think this gathering will agree with me w'e 
can have no lower aim than to drive out the 
haunting spectre of hunger from the home of 
every honest worker. To make every willing 
worker in this great country secure of the 
necessaries of life is not utopian. Jt W'as the 
largely-realised standard of medi.eval history. 
The early economists failed to discover the 
defects of their gospel, and built their indus¬ 
trial system upon tw'o false assumptions: (i) 
the equality of capital and labour w’hen settling 
terms, and (2) the equality of industrial units 
for a competitive system. 

The history of the Trades’ Union movement 
is largely the story of an att(*mpt on the part 
of labour to realise w'hat the early economists 
wrongly assumed. 

The demand for shorter hours, standard 
w'ages, and Employers’ Liability has forced 
the employer to adopt the natural defence of 
selection. This defence, reinforced by labour- 
saving machinery, has tended to intensily Uie 
“ out-of-work ” problem. lam therefore per¬ 
suaded that free industry with a cash nexus 
and unrestricted competition must be recon¬ 
sidered. 

The only proposal 1 make here is, that the 
competitive system must be humanised to an 
extent sufficient to reach a healthy, minimum 
industrial security. That is, every willing 
worker must be saved from the terrible anxiety 
he now suffers in relation to the necessaries of 
life. 

I must mention one other hintoric feature. 
At the beginning of the eighteenth century 
about one-sixth of the entire population was 
contained in the families of the yeomen of 
England, who owned and tilled the land. At 
its close they had practically disappeared. We 
all know the story, probably most of us feel 
it was economically inevitable, but I venture 
to suggest the reasons were social and poli¬ 
tical, rather than economic. The loss of the 


Jhe paper read was— 
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land, and the loss of industrial security were, 
I think, evil and unnecessary by-products of the 
•eijj^hteenth century revolution. The nation soon 
became conscious of grave danger, and re¬ 
cognised that something must be done to 
restore, under modern conditions, the life of 
the old village community. So far back as 
1832 we have the Workmen’s Allotment Act, 
extended in 1882. The Allotment Acts of 1887 
and 1890, and the successive Small Holdings 
Acts of 1892 and 1907 (springing from both 
sides of the House), point significantly to the 
land as a large factor in the solution of our 
problem. 

'1‘wo things emerge from our reference to 
history:—(i) the necessity to adjust our indus¬ 
trial system to human necessities, and (2) the 
necessity of land reform, with a view to renew¬ 
ing the rural life of the country. Assuming 
the extreme gravity of the problem, where 
should reorganisation commence 't There is, f 
am glad to say, a common agreement that, 
as a preliminary to dealing with the unem¬ 
ployed problem, we must deal with underem¬ 
ployment. 

This evil can certainly be defined (and I 
believe largely obviated) by careful organi¬ 
sation. The casual worker cannot be organised 
on a voluntary basis ; h*gislative action will be 
necessary. Compulsory registration on the 
part of the men, and c ompulsory employment 
from the register on the part of the employer 
would be essential features. In this way the 
unnecessary surplus could be determined, and 
passed for the time being into the ranks of the 
unemployed. The casual would only be casual 
in the sense of working for many masters, and 
several advantages would accrue. The common 
standard of life would be raised, the discipline 
of steady employment applied, and greater in¬ 
dustrial security enjoyed. The way would then 
be clear for an effective diagnosis of the ex¬ 
tent of unemployment. Here again organisa¬ 
tion would play its part. Some w^a)rmust be 
found for etTecting a complete registration of 
all unemployed persons, with facilities for dis¬ 
tributing labour wherever required. Possibly 
a good deal of this work could be done on a 
voluntary basis, but, where necessary, the aid 
of the State must be sought. 

I am of opinion that the authority appointed 
to deal with the unemployed problem should be 
national, and that the machinery set up should 
deal with all technically able-bodied persons 
out of employment, from the vagrant to the highly 
skilled artisan. These may be roughly divided 
into three classes:—(i) The able and willing. 
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(2) the unable but willing, (3) the able but un¬ 
willing. 

Before offering suggestions upon schemes of 
help for the unemployed I want to mention 
some proposals aiming at a more equitable 
distribution ot labour. If there is even the 
remotest chance of making room for more men 
in the normal ranks of labour, such proposals 
should at least have eager and careful con¬ 
sideration. I would include such questions as 
“overtime” and “piece-work,” and the 
labour of married women and juveniles. 

In considering juvenile labour, the whole 
subject of education and training should be 
reviewed. I am convinced that a double 
advantage would accrue, in the possible ease¬ 
ment of the immediate problem of unemploy¬ 
ment, and, more important, brightening the 
outlook for to-morrow. 

In considering how we may best deal with 
men and women suffering from unemployment, 
it is well to remember that a legal responsi¬ 
bility now rests upon certain authorities to 
prevent any person suffering from lack of the 
bare necessities of life. In other w'ords, the 
State assumes (through its appointed agents) 
responsibility for the prevention of starva¬ 
tion. To prevent this calamity the State has 
erected certain machinery in the Poor Law 
Reform Act of 1834. This legislation w’as 
designed to abolish certain scandalous pro¬ 
cedure, and to fulfil fairly the legal obligations 
of the State towards the poor. It has been 
modified and amended from time to time, but 
in the main it has always stood for the mini¬ 
mum legal responsibility of the State. For 
fifty years after the Poor-law reform special 
periods of distress were met by special charit¬ 
able efforts, more or less wnse, but always 
generous. 

In 1889 came the great dock strike, accom¬ 
panied by the recognition of the terrible waste 
and damage caused by a system of unorga¬ 
nised casual labour. At this time, also, came 
the first real attempt to decasualise by a ticket 
system. This led to the displacement of some 
7,000 men, who, with their dependents, num¬ 
bered at least 20,000. This distinct and diffi¬ 
cult problem led to a Mansion House Con¬ 
ference, followed by a Mansion House Fund, 
but not this time to be distributed in dole 
fashion. 

A carefully devised scheme for the applica¬ 
tion of a w^ork test, and a really earnest 
attempt to reinstate by emigration, migration, 
d:c., was devised and administered. Other 
schemes followed in later years, always avoid- 
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ing the dole, and aiming at reinstatement. 
A body of informed administrators emerged 
from this work equipped with valuable know¬ 
ledge and experience. 

This brings us to the distressful period of 
1903-4. The close of the South African cam¬ 
paign, synchronising with the great slump in 
the building trade, flooded the labour market. 
Poor Law Guardians in almost all urban 
districts were soon in distress, and the Local 
Government Board was approached with a 
view to special measures for the relief of the 
unemployed. 

Subsequent events will be fresh in our 
minds. Mr. Long’s circular to Guardians, 
with the semi-statutory machinery for deal¬ 
ing with the unemployed set up by him, was 
confirmed and extended by Mr. Gerald 
Balfour’s l^nemployed Workmen’s Act of 
1905. 

This Act recog-nises the national character 
of the problem, and assumes State responsi¬ 
bility for its amelioration. It is manifestly 
w^eak, and to some extent inoperative, from 
the administrative standpoint. Everyone 
knows the futility of seeking voluntary funds 
for rate-aided schemes, yet this principle was 
adopted. It laid dowm a perfectly illogical 
distinction betwixt maintenance paid to the 
family, and administrative charges, the latter 
including expenditure for emigration and 
migration. The former was to be raised from 
voluntary sources, and the latter by a special 
rate. In one particular, since modified, the 
Act w'as harsh, if not positively cruel—I refer 
to the barring of applicants who had received 
parish relief—while the gravest shortcoming 
was that no provision was made for the con¬ 
tinuance and extension of valuable experi¬ 
mental work aiming at the training and settle¬ 
ment of the town-bred man on the land. 

Briefly recited, we have with State and 
municipal responsibility set up several alterna¬ 
tive methods of treatment. Under the Poor 
Law' we can either admit to the house, or open 
the labour yard under the Labour Test 
Order.” The municipality can, under certain 
circumstances, anticipate public w'orks. Dis¬ 
tress Committees can, under the new Act, 
emigrate, migrate, or give doles of work. 

I have purposely left out voluntary organisa¬ 
tions, not because I underestimate their great 
value from the experimental standpoint, but 
because I feel strongly this is a grave and 
perilous problem,* for which the State must be 
held responsible. 

, Let us glance briefly at the State and 


municipal provisions. The indoor w'orkhouse 
reatment for the respectable workman and 
his family is, apart from its enormous expense^ 
rapidly becoming impossible for higher and 
nobler reasons. The ** Labour Yard” has 
broken dowm for lack of suitable employment 
and from deep repugnance to associating the 
decent workman with the Poor Law. 

Our experience of anticipated municipal 
work does not encourage hope either from the 
standpoint of cost or the shortage of work 
inevitably following the anticipated job. Emi¬ 
gration, migration, and doles of work, under 
proper conditions, arc all good ingredients for 
amelioration. Emigration must be only for 
willing men, and in every case townsmen 
should be properly trained, and the wife and 
family given some experience of country life at 
home, before starting the prairie farm experi¬ 
ence. Settlement in the new country must be 
properly organised under the eye of the Home 
Government. Our kinsmen across the water 
should be willing to pay something for our care 
in selection and training. Emigration should 
be included as part of a scheme for the scien¬ 
tific distribution of labour. I can see many 
strong reasons for including emigration and 
migration in one Imperial scheme, but alw'ays 
with the provisions stated above respecting 
emigration. Doles of w'ork will always be 
necessary, but are effective only when they 
bridge the period of necessity. 

It will be bCtm, therefore, that from my 
standpoint, the Act of 1905 is excellent (in the 
main) as far as it goes, but I suggest it should 
be amended and extended to cover the fol¬ 
lowing requirements :- ** 

(1) The compulsory organisation of casual 
labour. 

We all re('ogni.se the train of wretched 
ness and ruin that dogs the life of the casual 
worker, but the unholy word “compulsion” 
calls for serious consideration, as it affects the 
employer equally with the cmj>loye. I can 
only reiterate that the organisation of casual 
labour is absolutely essential, and you cannot 
effectively organise w^ithout compulsion. If 
compulsion here is evil, surely it is far and away 
the lesser of two ? 

(2) The compulsory registration of all un¬ 
employed persons, with a national or imperial 
organisation for the scientific distribution of 
labour. 

The Labour Exchange cannot increase 
work, but it can save endless difficulty and 
suffering as the intelligence and transport 
agency for the worker. A national basis pre- 
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scnts the minimum area for effectiveness, and 
I see no reason why it should not embrace the 
Empire, 

(3) The provision of employment, training, 
or education for all unemployed persons, with 
maintenance allowance during the period of 
unemployment, including powers and financial 
facilities for training and settlement on the 
land. 

(4) The placing under detention certain 
persons now vagrant or persistently lazy. 

The provisions of Nos. 3 and 4 practically 
involve the whole of the mat'hinery for pro¬ 
viding occupation. In considering this we 
should keep in mind the roughly classified 
types:— [a) The able and willing, [b) the 
unable but willing, {c) the able but not willing. 

It will be essential to provide a variety of 
occupations and methods of management. We 
must, therefore, know in what proportion those 
classes exist. Until we have fuller information 
it is impossible to be accurate, but at the pre¬ 
sent moment I would say No. i (</) outnumbers 
No. 2 (/>), but the relative proportions of (a) 
and {b) will always depend upon the labour 
market. When the good time comes class (a) 
will be affected first. Class (b) will only be 
seriously reduced as (a) becomes absorbed. 
Class (r) is, 1 think, permanently smaller than 
class (/;). There can be no doubt that a large 
nurnbiT in classes (b) and (c) have fallen from 
class (a). 

With our present haphazard organisation of 
industry (or lack of it), the able and willing are 
in times of slacknt*ss broken in health and 
spirit, and taught to loaf by compulsion. I 
contend it is in the highest interests of 
the nation from every standpoint that this 
wicked waste should stop. 

From the purely economic standpoint it is 
true the employer and employe suffer together 
in times of depression, but from the human 
standpoint there is generally no comparison. 
In the one case the last defence is down and 
the enemy inside, in the other it is almost 
always possible to call up reserves. 

To preserve the workman in physical fitness 
and good morale is better business than 
making physical wreckage, ricketty children, 
paupers, and criminals. Ultimately, too, I 
believe it will cost less. 

It is a fact that to-day you can keep to¬ 
gether a London workman's family and home, 
and thoroughly train the man in horticulture 
or agriculture until he is fitted to start life on 
the land in his own or any other country at a 
little over one-third of the cost of breaking 


up his home and housing the family in a 
London workhouse. The Farm Colony there¬ 
fore will, I think, play an important part. 
My experience leads me to recommend three 
types of colony :— 

(1) A training colony for men found suitable 
and keen to settle on the land, at home or 
abroad. This colony should be associated 
with a well-organised scheme for grouped 
co-operative small holdings. In the case of 
married men the maximum period of separa¬ 
tion from the family should be three months. 
If at the end of this period the man was found 
suitable and was keen for life on the land, 
he should be joined by his family, and occupy 
a cottage during the remaining period of his 
training ; after which he should be passed into 
a grouped association of small holdings, or, if 
he wished, proceed to the colonies. 

(2) Should be designed for men who, without 
being criminal, vicious, or persistently lazy, are 
suffering from defect of character or physique. 
The hope of passing to No. i Colony should be 
set before them, and other means used for 
stimulating a healthy desire for w^ork and 
betterment. The open air life and regular 
feeding will be the best remedies for restoring 
physique. 

(3) Would be for men w’ho have made up 
their minds never to work again. It would be 
essential to have powers of retention, and the 
dietry w^ould be in proportion to industry, but 
in and through all there must be flowing human 
feeling and hope of better things. 

From colonies Nos. 2 and 3 there will pro¬ 
bably be a residue that w’e must consider a 
permanent burden, but these would eventually 
cover (by their own labour on the land) a good 
portion of their cost for maintenance. 

That town-bred men can be trained for 
horticultural and agricultural work has been 
proved by experience at Hollesley, where to¬ 
day London men may be seen engaged in 
every kind of garden and farm w’ork, including 
nursery and forest work, and in the evening 
attending technical classes for horticultural 
and agricultural subjects. Whether or no the 
town-bred man will be successful as a small 
holder remains to be proved. I can only say 
I am more hopeful of success to-day than I 
was at the commencement of the colony four 
years ago. Unfortunately, as I have already 
pointed out, the Act of 1905 made no provision 
for this important experiment, and wc have, 
with what patience we could muster, “ marked 
time,” and gained valuable experience. The 
issues of this experiment are so important that, 
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whether we finally succeed or fail, it will be 
good national business to settle once for all 
whether it is practicable or not. 

As a first step, I should like to see experi¬ 
mental farm colonies and associated holdings 
set up under the varying conditions of different 
parts of the country. Ultimately these training 
colonies and associated holdings could be in¬ 
corporated as part of a national scheme for 
training in agriculture, horticulture, and af¬ 
forestation. 

The second occupation of importance for the 
unemployed would be afforestation. The re¬ 
cent report of the Royal Commission warrants 
a large hope, and makes it unnecessary for 
me to pursue the matter further. 

Recovery and protection of foreshores, 
national roads, or any other work issuing in 
national assets, will all be available as neces¬ 
sity presses and wisdom directs. Some think 
that even then there will be a surplus of 
workers still unemployed. For these training 
and educational provision must be made, so 
that no single worker falling out of the ranks 
of labour shall be allowed, cither through 
misfortune or choice, to start on the way that 
leads to moral and physical ruin. There are 
many things that are left unsaid for lack of 
space and lime. Land reform, housing, 
facilities for drinking, might each occupy my 
whole space, and are vital elements of our 
problem. The education and training of the 
young, the labour of women and juveniles, a 
statutory day, overtime, piecework, and so on, 
have been only mentioned, but they all demand 
the most careful consideration. 

In conclusion, I would urge that this most 
terrible problem, throbbing with the cries and 
sufferings of our brothers and sisters, must not 
be allowed to become a party question. Also, 
I would urge it is more, much more, than a 
purely economic question. It presents a field 
of service demanding the united efforts of the 
nation, and only in the measure of our national 
consecration to this high service are we justi¬ 
fied in expecting adequate amelioration of its 
dire results and the gradual effacement of 
every curable cause. 


DISCUSSION. 

The Chairman, in opening the discussion, thought 
the audience would be agreed that the author had 
given an exceedingly interesting paper, which dealt 
seriously with the most insistent of all problems which 
the people of this country had to face ; and if his 


remedies were, in the opinion of many, somewhat 
heroic, they would all admit that the insistence of the 
problem in its dark significance quite justified him in 
putting forward any remedy that he thought suffi¬ 
ciently strong to grapple with it. He (the Chairman) 
was specially interested in the Hollesley Bay work 
rather than in the general problem for the reason that 
he had seen how, under the author’s superintendence, 
and thanks to his sympathy, industry, and capacity, 
the London unemployed man became raised in 
character, and capable of taking his place whether 
as a colonist, market gardener, or farm labourer. 
That was a practical way of dealing with at all 
events the fringe of the problem. The other portion 
of the question, what might be called the political 
or platform remedies, whether they be built, as the 
author’s were, round the right to work and the State 
organisation and employment of labour, or whether 
they were taken fiom the opposite point of view and 
built round questions like Tariff Reform, in either 
case they dealt with a state of things that did 
not exist at piesent. W'hat had to be faced at 
the present moment was the stern signifi¬ 
cance of the unemployed labour of to-day and not 
of to-morrow. If it was correct to suppose that the 
Hollesley Bay experiment had been a real success 
—and he fully believed it had—he saw no reason why 
the experiment should not be multiplied and extended 
all over England, and why it should not deal for the 
moment with a very large comer of the unemployed 
question. But there were a few points about the 
Hollesley Bay experiment on which he would be glad 
of further information. In June, 1907, a report was 
published by the County Council giving particulars 
of the colony when it was in an expei imental stage, 
but it had since been enlarged, and he thought it was 
almost time the central body gave a little more 
information about it. First of all, it would be most 
useful if the author could state what was the cost of 
training a labourer in the colony, and what became 
of those who went through the colony. What 
became of those who were not found fit for em¬ 
ployment on the land as colonists, market gar¬ 
deners, or labourers ? Did they find other employ¬ 
ment, or did they go back to enlarge the general 
body of the unemployed ? He thought all were 
agreed that a Central Labour Office for the purpose 
of co-ordinating all the information to be obtained 
from both sides with regard to the wants and require¬ 
ments of labour was desirable, and that it should be 
taken up by the State and not by the municipality. 
He did not know what the author meant by the 
organisation of casual labour. Unless the casual 
labourer was put upon the register together with the un¬ 
employed labourer, & did not understand the author’s 
suggestion. He further suggested for Mr. Smart’s 
consideration whether the registration of labour 
would not require to be something more than the 
registration of unemployed labour. The unemployed 
of to-day was the employed of to-morrow, and the 
employed.of to-day was the unemployed of to- 
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morrow : would it not, therefore, be necessary to 
make a complete register of employers, employed 
and unemployed ? But at the back of all remained 
the fact that the whole scheme depended upon the 
English people being brought, within a reasonable 
space of time, to accept a state of affairs in which all 
the relations of labour between employers and em¬ 
ployed would be State regulated. It was quite 
certain, however, that that could not take place at 
present, and even if legislation to that effect were intro¬ 
duced to-morrow it could not usefully be carried out 
in a practical manner within the lifetime of many of 
the present unemployed. It was a question for the 
futuie, and he wanted to know what solution could 
be offered for the difficulties of the present. Behind 
all the other difficulties, the question naturally arose, 
would the scheme produce more work ; if so what 
would it cost, and where would the money be found t 

Mr. JI. Luttman-Johnson, as a Guardian of the 
Poor and a member of the Westminster Distress 
Committee, thought it was not necessary to consider 
the vaiious theories which had been promulgated as 
to how the world was to be regenerated in a more or 
less short time. He thought a great deal might be 
done towards solving the jiiobleni under considera¬ 
tion by means of special arrangements, such as the 
colony at Hollesley Bay and others which had been 
established on the continent, which had proved more 
or less successful, without coming to any conclusion 
as to the mam points by w’hich society was to be 
regenerated. There was no doubt that Hollesley 
Bay had been a great success, the men who had been 
sent theie having shown an aptitude for the work 
which could hardly be expected, particularly as they 
had not been in any way selected. There had been 
no attempt to pick out those men who could be 
expected specially to profit from the teaching. But 
Hollesley Bay was started wdth the view of educating 
townsmen and then settling them on the land. IJp 
to June, it>07, tlie date of the last Report, none had 
been settled on the land, and it would be interesting 
to know whether any had been settled since, and 
whether they had remained there, because it was no 
good sending men on to the land if they afterwards 
went back again to the towns. The success of the 
experiment must be judged by the results. 

Mr. D. F. ScHi.oss said he presumed he had 
been asked to speak because it had been his duty on 
several occasions to visit foreign labour colonies. 
There was, however, nothing whatever in any of those 
colonies that corresponded to the experiment at 
Hollesley Bay, and he was afraid, therefore, he could 
not add usefully to the discussion. The author had 
divided the unemployed into three classed, those who 
Iiad gone to Hollesley belonging to the first class. 
The labour colonies on the continent were not 
intended for, nor were they filled, by such people. If 
a discussion took place on what should be done with 
the other classes, the unable but willing or the 


people who were able but not willing to woik, then 
a great deal of the continental experience might be 
useful. 

Miss M. Hicks, speaking as a member of a 
Distress Committee, said she knew a great many of 
the men who had been sent to Hollesley had gained 
in health and learned much while they were there, but 
at the end of their term they had been returned on to 
the streets of London again. The great failure of the 
system was that there was no permanency in the 
work. Another great drawback was that, even sup¬ 
posing the men were willing to follow an agricultural 
occupation, no provision was made for the training of 
their wives ; and she knew that many of the wives of 
the men were not willing to go into a country place 
where they knew nothing about anything. It was 
absoluteK necessary, unless the wives were to be a 
dead weight on the men in the future, that they 
should have some amount of training too. She was 
greatly disappointed that the author had not referred 
to the question of the causes of unemployment, be¬ 
cause no permanent benefit would result until that 
question was dealt with. From a local canvass from 
house to house she discovered that the majority of 
those unemployed in London were skilled workers, 
although she was well awaie of the fact that five- 
sixths of those who applied to the distress com¬ 
mittees were unskilled labourers. That was simply 
due to the fact that the skilled labouiers did not apply 
because they knew there was nothing for them. The 
only possible remedy for that state of affairs was a 
compulsory registration of all those who weie out of 
work and their trades, and some clue would then be 
obtained to the reason for unemployment, which 
was no doubt to a large extent due to the dis¬ 
organisation of trade. As far as she could ascer¬ 
tain, casual labour was enormously on the in¬ 
crease, even in the most skilled trades, such as 
electrical engineering, owing to the fact that so much 
piece-work was done. If, therefore, a large propor¬ 
tion of the unemployed was skilled labour, the 
training of the workers did not solve the problem. 
She had been a superintendent of the women’s work 
movement in St. Pancras, in connection with which 
large numbers of skilled workers were instructed who, 
however, were often throyym on the unemployed 
market. It was absolutely necessary to find per¬ 
manent work in order to obtain any remedy for the 
present evil. 

Mr. J. P. Wallis, speaking from two years* asso¬ 
ciation with the Hollesley Bay work and the Un¬ 
employed Body, said he knew from experience that 
some of the finest material in the world in the shape 
of human beings was at Hollesley Bay, consisting of 
men who had fallen out of work through slackness of ^ 
trade and other circumstances. Some of the men 
were in such a starving condition at first that they 
were not fit to work and totally unemployable, but 
after four months at the colony they had been 
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brought back to manhood and self-respect again. Of 
course, some of the men who went there did not do 
as well as others, some simply desiring to get a few 
months* change of air, but such men were sent back if 
possible before their time was up, and more often 
they went back of their own accord. Fresh air and 
enforced cleanliness did not’suit some people, but 
there were not 5 per cent, failures at Hollesley. The 
wives and families of some of the men had also been 
down to the colonies, and he was sorry to say that 
some of the men would never really be men with the 
wives they had got, although he was thankful to say 
that was true only of a fe>v instances. A few months 
ago forty-five men were sent out from Hollesley Bay to 
settle in various parts of England, and only one of 
them had turned out a total failure. He thought 
most people in ordinary life would be very pleased 
with the result if they only had one failure out of 
forty amongst their servants and workpeople. The 
work had to be judged, not according to a high 
standard and ideal, because men suffering privations 
had to be taken and built up again into men, some of 
them being a fortnight, three weeks, 01 a month at 
the colony before they were able to do a day\ work. 
The question to be borne in mind was whether it 
would cost the community more to keep such people 
under the present Poor-law conditions than it would 
to train them to use their muscles and brains, and 
make them self-respecting and supporting. They 
desired to remove the canker of poverty and unem¬ 
ployment which was in their midsv; and, speaking as 
a business man, who had joined the Central Body 
from the borough he represented, and w'ho went into 
the work as a countryman, rather prejudiced against 
the scheme, he wished to say that he thanked God 
the Legislature and people generally were alive to the 
necessity of building up fallen men. 

Mr. John J. Lewis said it was an open secret that 
Hollesley Bay had been a success so far as the train-’ 
ing of the men on the land went, but he desired to 
ask how many of those who passed through the 
colony remained on the land. As the author was 
dealing with training on the land, he would like to 
hear him refer to the land laws of the country, 
because he maintained that everything upon which 
the community lived came out of the earth, and 
therefore on the earth man must live. He thought 
it would be far bettei if they dealt with the man that 
was coming out of the country into the town, and in 
that way got rid of the superHuous labour in the 
towns which ought to be in the country. He would 
be greatly indebted to Mr. Smart if, in his reply, he 
would say what his ideas were with reference to any 
alteration of the land laws. 

** Colonel ** DAvrii Lamb (Salvation Army) said he 
could speak with some experience of the subject 
under discussion, having been the resident Governor 
of the Hadley colony for some years, and during 
recent years the Director of the Emigration 


work of the Department. Speaking for himself, 
and not for the organisation of which he was a 
member, he thought classes B and C ought to be 
tackled first. The presence of the unemployable and 
the man who would not work in the ranks of the 
unemployed, confused the serious consideration of the 
question at every turn. He would take steps to 
remove such men at once. He would permanently 
segregate those who were, humanly speaking, irre¬ 
claimable, and take steps so that the propagation of 
the species was stopped. That would clear the 
ground for dealing with class A. He had sym¬ 
pathies with the small holdings movement in 
England, but he was doubtful if it was possible to 
colonise England while it was a free trade country. 
The Empire should be colonised by all means, 
but he doubted if it was possible to colonise 
England. He was veiy glad to hear the author’s 
tribute to the general industry and adaptability 
of the Londonei. While he did not advocate any 
dumping down of the Londoner out on the prairie, 
he thought the author would be well-advised if he 
did not insist so strongly on training at home, because 
he would find that a good deal of it would have to be 
unlearned when the colonist arrived in Austialia, 
South Africa, or Canada. He recently asked a man 
who had been out in Canada for the last 2b years the 
type of man he jireferred foi agricultural work in 
Canada, and he replied, “ Give me a Scotchman 
first, but after that give me a Londoner, and the man 
who has no knowledge of agriculture.” He thought 
it would be a long time before any giants would be 
obtained Irom the Colonies in the way the author 
had suggested, although they might start some 
training homes where people who had been selected 
for emigiation would be received. He was sorry the 
author did not touch on the question of seasonal 
unemployment. If there was a severe winter in this 
country, as in Canada, provision would be made for it, 
but as it was, the people of this country muddled 
through. 

Mr. H. Leonard IIUMPHREY.s criticised the Chair¬ 
man’s statement that it was not necessary to consider 
theories as to causes and possible lemedies of how 
best to treat the problem as it piesented itself to-day. 
Those who dealt with the problem day by day recog¬ 
nised that the existing condition of things was the 
result of neglecting to deal with the causes that had 
produced those conditions. P'or many years past 
they had muddled along in dealing with the problem 
as it occurred year by year, as, for instance, in 
West Ham, but a solution would not be arrived 
at until the root of the question was dealt with, 
and an effort was made to discover what were 
the causes and how they should be remedied* 
The whole problem resolved itself into the query 
how best to restore to increasing masses of the 
workmen of England the industrial Independence 
they had lost. It was necessary to recognise that the 
personal causes of the trouble, such as loafing and 
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drunkenness, were in a large part the results of unem¬ 
ployment itself. It was no use sa3nng drink was the 
cause of unemployment; it was both a cause and an 
effect, just as poverty itself was a cause and an effect. 
In studying the industrial and economic bases of the 
problem, the need for the organisation of casual labour 
would be seen; and that could only be brought about by 
getting employers to aid in the registration of casual 
labour in each populous centre, so that they might draw 
upon the register for the few days of labour they 
required. The question of restoring to a man his indus¬ 
trial independence seemed in many respects impossible, 
from the fact that one of the causes of the present-day 
problem was the e\er-changing features of industries. 
Owing to the general advance of machinery many 
artisans had lost the trade at which they were once 
able to t-ain their living, and in that way he saw a 
greater hope for the agricultural labourer. He could 
confirm from his experience in West Ham the excel¬ 
lent results which had been obtained on labour 
colonies. The simple reason the men had not re¬ 
mained on the land was that a man with only 16 
weeks* tiaining was not turned into an agricultural 
labouiei, and would not be employed by a market 
gardener or farmer. Scope was needed for a longer 
training of at least one }ear, and iK>t a single season. 

Mr. J. R. Brough thought that, although the 
conscience and interest of the nation was aroused in 
the proldem, it w'ould be many years before the con¬ 
ditions of labour could be so altered that the country 
was not faced w'ith unemployment. In the present 
highly organised form of business there must be 
slumps and booms in trade, and the question arose 
whether the J^tate .should not be prepaied to step in 
when trade was “ slumpy," and make economic 
use of the surplus labour. The State was beginning 
to recognise that, and he hoped m the Bill that w'ould 
be brought before the House of Commons this year, 
it would be found that the Government w'as attempt¬ 
ing, by vast national schemes of afforestation, or 
dealing with coast erosion, to take up the surplus 
labour at certain times and make use of it, and bring 
it back when it was lequired to be woiked economi¬ 
cally in the market. For some years a steady advance 
had been made. A few years ago people were con¬ 
tent with a Mansion House Fund, and the Hollesley 
Bay experiment had been more or less tentative. 
They had been learning by experiment how l^est 
to proceed. The scheme would have been far 
more complete if it had been found that the Act 
enabled them to apportion pieces of land to a certain 
number of men who had received trainiiig, and thus 
put to practical proof the question whether a man 
could support himself on a small piece of land after 
be had received that training. At least loo cottages 
and small holdings would be required for that pur¬ 
pose, because to be successful there must be a 
co-operative society among the men to enable 
them to provide the things they required. Un¬ 
less it were possible to bring back a great 


deal of surplus labour to the land, one of the most 
important parts of the problem would have been 
overlooked. Having served on the Central Unem¬ 
ployed Body, and having visited Hollesley Bay on 
several occasions, he could bear testimony to the use¬ 
fulness of the place as a sound expeiiment. If they 
had not emigrated and migrated men from Hollesley, 
but had simply given them sixteen weeks in the fresh 
air, inculculated in them habits of order and discip¬ 
line, and set them up in health, and brought them 
back better able to fight the battle of life, it would 
have been good work. Even with only sixteen wrecks 
training, it was possible to give a man a very good 
idea of the rough farming required in Canada, 
where they w’ere much more ready to take a man 
who had that short training than a man with fixed 
notions, iso far as he could ascertain, the view Mr. 
Lamb had stated w'as not the view of the Govern¬ 
ment, w’hich w^as not interested in emigration so far 
as it took men out of the towns, but was desirous of 
getting men of tbe right class to go upon the land in 
the Far West. The Canadian Government did not 
look upon the unemployed Londoner as a suitable 
man for that w^ork, and considerable difficulty was 
experienced in showing them that London men could 
be made suitable. Hollesley Bay had been of great 
advanrage in that w'ay by showing that a short pre¬ 
liminary training fitted the men for rough fatming in 
the Far West. In considering the problem it w^as 
necessary' to bear two things in mind. The first w'as 
that capital was being sunk at Hollesley, and that if 
thousands of fiuit trees w'cre planted, the capital sunk 
in the undertaking would not be productive for three or 
four years. The second was that the general cost of 
the scheme must be compared with the present ad¬ 
ministration of the Pool-law. 

, Mr. Bolton Smart, in reply, said that Mr. 
Brough had just mentioned the true comparison ot 
cost. It was not fair to ask a man to solve or to 
ameliorate an acute unemployed problem on the same 
terms that he w'oukl conduct a noimal commercial 
enterprise; it must be compared w’ith the only possible 
alternati\e now' proNided for dealing with the pro¬ 
blem. The most recent information published by the 
Local Government Board gave the cost of each in¬ 
door occupant under the Poor-law' system for London 
as 15s. per w'eek. The average family represented by 
the men at Hollesley w'as six, which would bring the 
cost under tbe Poor-law' to los. per w’eek |>er 
family; whereas the latest return from Hollesley 
gave the cost as 31s. lod. per family of six, just a 
little over one-thiid of the cost under the Poor- 
law'. Not more than five per cent, of the men had 
been discharged for fault. It was a very* great 
grief to him to know that the time-expired men came 
back to the town, but he was not responsible for that. 
In the remarks he made with r^ard to the organisa¬ 
tion of casual labour, be meant to imply that first of 
all casual labour must be defined. A casual labourer 
might be defined as any man who had not more than 
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four weeks consecutive work before him. Such a man 
should be compelled by legislation to register as a 
casual labourer in his own district, and if an employer 
in that district wished to employ a man for less that 
than four weeks, he should be compelled to get that 
labour from the register, of course choosing his man. 
If that were done, within ia short period it would be 
known in any given district how much surplus of 
casual labour there was, and, instead of spreading the 
money which might be sufficient for a proper standard 
of life for 7,000 men and their families, over 10,000 men 
and their families, and so dragging the whole of them 
down, the 7,000 would get the work and 3,000 
would be added to the unemployed. He intended 
that the registration of unemployed men should only 
be part of a great scheme of labour registration, which 
would necessarily covei the question as to the labour 
available and the means of getting it—in fact, an 
intelligence and transfer department. The whole 
thing would have to be co-ordinated. Of course, 
that would not produce more work, but all the 
questions that had been asked in relation to the land 
pointed definitely to more work. Personallj', he 
looked upon land reform as lying at the veiy root of 
the whole question. The Chairman had asked what 
cost was involved in the question, and where the money 
was to come fiom. It must be clearly understood that 
Hollesley was only a training colony, and therefore the 
cost incurred in that instance was different from the cost 
involved in a workhouse, which was all dead capital. 
In a workhouse system nothing was obtained which 
was wanted ; in fact, everything was obtained which 
was not required. With a labour training colony, as 
distinct from the reformative type of colony, the men 
should be constantly flowing through and settling on 
the land. The fact that they had not done so from 
Hollesley Bay was not their fault; they were greatly 
grieved ovei it, but they had marked time with 4s 
much patience as they could assume, and had been 
learning % ery valuable lessons. The number of those 
who had to settle on the land was—as Mr. Wallis 
stated—forty-three, tw^o of whom had been incor¬ 
porated in a private scheme for small holders, in 
which a number of men were associated together. He 
had been informed by the manager of that parti¬ 
cular group of small holdings, that those two London 
men, trained at Hollesley Bay, who were sent 
to the colony under the assurance that the capital 
would be found them, had turned out to be two of the 
best men in the group. He was perfectly alive to the 
question of the training of women, to which Miss 
Hicks referred, one of the conditions he laid down 
being that after three months the man should be 
joined by his wife and family, which, of course, meant 
that the woman would receive training at the colony. 
Owing to want of time he had not referred much to 
the question of causes. He quite agreed with Miss 
Hicks that casual labour was on the increase. Colonel 
Lamb doubted whether it was possible to colonise 
England. Personally he had never said that could be 
doM, but there was enough evidence to warrant a very 


careful experiment. A large body of opinion was in 
favour of such a scheme, and the only way to settle 
the point was to try it. After four years’ experience 
of London men on the land, he was more hopeful than 
when he commenced the work. Mr. Lamb also 
mentioned the uselessness of training men in this 
country for work in Canada. He entirely agreed, if 
the men were being given three or four years’ training 
and being made into agricultural labourers ; but, as a 
matter of fact, if a London man who had never put 
his hand to a plough, or handled a horse, or milked 
a cow went to Canada he would receive during the 
first year of his employment at least 40 or 50 
dollars less than a man who could milk a cow, 
manage a horse, and hold a plough. The 
great difficulty the Canadian farmer experienced 
was with the English agricultural labourer, who 
did a thing in one way and would not do it 
in any other. It was very important also to 
give a man an insight into country life, and 
above everything else to accustom him to the 
quiet and retirement of country life. Seasonal em¬ 
ployment was a problem which would ha\e to be 
faced as it had been faced in other parts of the world. 
A man who had a seasonal trade must learn a sup¬ 
plementary trade, and be able to turn his hand to 
other work. Mr. Brough touched upon the (juestion 
of the responsibility of the State towards the reserve 
labour. One of the things this country ought to 
reproach itself with was that, knowing the necessities 
of a reserve of labour at times when trade was boom¬ 
ing, she had not made adequate jirovision for the re¬ 
serve forces in the ranks of industry, and the whole of 
the responsibility, pain, and suffering had fallen upon 
the men themselves. 

On the motion of the Chaikman, a hearty vote 
of thanks was accorded to Mr. Smart for his 
interesting paper, and the meeting terminated. 


HOME INDUSTRIES. 

Cotton Supplies .—In his speech, at the dinner in 
honour of Mr. C. W. Macara, which took place at 
Manchester last Friday, Mr. J. A. Hutton said that 
the British Cotton Growing Association “ had proved 
that the British Empire was quite capable of sup¬ 
plying all the cotton, of every quality, that Lanca¬ 
shire requires.” There can be no doubt that the 
Empire is capable of doing much more than this, of 
supplying the requirements not only of Lancashire, 
but of the world, if the area of cotton-growing lands 
is alone considered. But if Mr. Hutton means that 
in course of time the British Empire will not require 
to look outside its own frontiers for any of the raw 
cotton it will require, it is to be feared that, if ever 
it arrives, that day is still very distant. Our imports 
of cotton from Greater Britain increase, but very 
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slowly, and many years must pass before the present 
commanding position of the United States of America 
as suppliers of the cotton requirements of the world 
is seriously affected. Germany is not less alive than 
Manchester to the peril of the present dependence 
upon America, but although the German Government 
does more than our own to encourage cotton cultiva¬ 
tion, the amount of cotton put on the Geiman market 
by the Gernian colonies is veiy small, and Germany 
itself only derives about one-thousandth part of its 
supplies from that source. In the season of 1905-6 
the entire crop of the German colonies was about 500 
tons, with a value of ;f30,ooo. The average prices 
were 7^d. for West African cotton, lod. for P 2 ast 
African, and is. id. for Victoria Lake. 

Cotton Sptnd/es and ICeavm^ Rates. —Mr. AVilliam 
Tattersall writes to correct statements that have 
recently been made at large meetings relating to the 
number of new cotton spindles in this country'. At 
the Manchester Chambei of Commerce banquet a few 
days ago, it was stated that 8,000,000 spindles had 
been put down within the last three years. Mr. 
Tattersall says that, as a matter of fact, the figure is, 
in round numbers, 11,000,000. It has been stated 
again that there are about ^,000,000 more spindles to 
be started. According to Mi. Tattersairs table, the 
numbei of spindles in mills at present being erected 
is close upon 3,000,000 only. It is surprising that 
more ra])id progress is not being made with the 
equalisation of w'age rates. Take, for example, towms 
as close together as Huddersfield and Halifax. The 
difference between weaving rates is from 20 to 30 per 
cent., yet Halifax weavers do not seem inclined to 
move to Huddersfield in search of the higher pay, 
and there has been as little disposition on the part of 
Huddeisfield firms to remove their looms to Halifax, 
although the cost of weaving forms an appreciable 
pioportion of the total cost of 100*120 pick W’orsted 
goods. It is now reported that a firm in the 
Huddersfiekf area is about to transfer the whole of 
its looms to premises in Halifax, which have been 
occupied m part by the same manufacturers for some 
time. It is said that the transfer means the saving 
of I os. ]>er loom per week. It will be interesting to 
note whether this ti ansfer will lead to others, and so 
further the desired equalisation of wage rates; but 
mills and mill workers are very immobile. 

7 'he State and Fire Insurance, —It is understood 
that the President of the Board of Trade is consider¬ 
ing the desirability of submitting proposals to Par¬ 
liament which would make it imperative upon fire 
insurance companies to deport ^^20,000 with the 
State before commencmg business. Life assurance 
companies have long been under this statutory obliga¬ 
tion, and the case for including fire companies would 
seem to be complete. The absence of the obligation 
in their case has given rise to a multiplication of 
small companies, which are tempted to accept risks 


they could not meet. It may be hoped that the Go¬ 
vernment will not limit its action to fire companies but 
will devise some means to check and crush the many 
concerns insuring sickness, accidents, endowment, 
and other insurance policies which are started with¬ 
out capital, and last only as long as they can collect 
premiums without meeting any serious calls upon 
them. 

Wire Heald \,—One of the advantages attending 
the use of wire healds is the diminution of the fire 
risk. The storage of large quantities of the highly 
inflammable materials of which the older types of 
healds were made may have been at least a contribut¬ 
ing cause of some of the large fires which have occurred 
in cotton weaving factories. Manufacturers have not 
been very quick to change from the older type of 
cotton heald partly, no doubt, owing to the much 
greater initial cost of wire healds (about five times as 
much), but the cost of maintenance of the wire heald 
is said to be less. Wire healds at Rishton are said to 
have run for five years without showing appreciable 
signs of wear, and as they gi^e way individual wires 
are readily replaced on the staves. To alter the 
setting from fine to coarse, and itCf versd^ is com¬ 
paratively easy, which makes it unnecessary to carry 
large stocks of healds. The use of wire healds is said 
to be making headway in weaving factories in Lanca¬ 
shire, and for certain classes of goods they are said ta 
be found satisfactory. 

Retnfotced Concrete. —There seem^ to be a some¬ 
what widely-held belief that this form of construction 
is too new and untried to warrant prudent business^ 
men in encouraging its use, but over fifty years ago 
there was an exhibit of reinforced concrete at the 
Paris Exhibition of 1855; in 1861 a naval engineer 
proposed several methods of applying it; and in 1867 
M. Monier patented his system and applied it to 
building construction. Thirty years ago reinforced 
concrete constructions w'ere being earned out on a 
considerable scale, and since then there has been rapid 
and continuous advance in its use. On one system 
alone it is said that over 16,000 structures have been 
carried out; and another system has been applied to 
nearly 3,000 buildings of an aggregate value of 
jfio,ooo,ooo sterling. It was not until 1898 that 
reinforced concrete was used, in any quantities, in 
this country, a backwardness largely attributable to- 
the inelastic nature of our building bye-laws, but since 
then it has been largely used, more especially on 
Government buildings. Thus the new General Post 
Office buildings now being completed in London, and 
having a bulk of over eight million cubic feet and 
fifteen acres of flooring, the new South-Western 
Post Office, and the new Central Telegraph Stores at ^ 
Birmingham are on three different systems of rein¬ 
forced concrete. In October, 1905, the “Joint 
Committee on Reinfoiced Concrete “ was formed by 
the co-operation of the Royal InsLtute of British 
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Architects, His Majesty’s Admiralty and War Offices, 
the Institute of Builders, the District Surveyors’ 
As'tociation, and the Association of Municipal and 
County Engineers, for the purpose of drawing up 
“ rules foi the guidance of architects for the use of 
reinforced concrete,” and the report of this Com¬ 
mittee, issued in May, 190/, is a mine of trustworthy 
information on the subject. 

The Wheat Trade .—The latest statistics of the 
world’s wheat exports afford further illustration of the 
irregularity of the sources of supply upon which the 
United Kingdom depends for the wheat it cannot, 
or, at any rate, does not itself produce. For many 
years oui imports came mostly from the United 
States of Ameiica, but whilst in 1901 they exported 
33,000,000 quarters, in 1904 the American exports 
fell to 8,050,000 quarters, and though since then there 
has been considerable recovery, and last year the 
United t:)tates again stood at the head of exporting 
States with 18,830,000 quarters, Argentina, which in 
1902 exported only 3,250,000 quarters, last year sent 
away 17,500,000 quarters. Next to the United 
States the United Kingdom used to look to Russia 
for supjilies, but whereas, in 1902, Russia exported 
14,500,000 quarters, last year her exports fell to 
6,750,000 quarters. And so with India, the exports 
show great irregularity. In 1904 they amounted to 
9,150,000 quarters; last year they fell to 575,000 
quarters. 1 ^ is satisfactory to be able to note the 
growth of Canadian exports of wheat, which in 1902 
■were 3,500,000 only, but last year rose to 6,500,000 
quarters. Of course, in Canada, as in the United 
States, the rapid growth of population increases in 
proportionate degree the home demand, and so 
affects the volume of exports. Thus, while in 1908 
the wheat crop of the United States was 83,000,000 
quarters, as against 79,000,000 in 1907, the exports 
of wheat from the United States last year were 
only 18,830,000 quarters, as against 19,800,000 
in 1907. We are relying more and more upon 

Argentina for our wheat supplies, those from 
Australasia being very disappointing. Last year the 
Australasian exports were only 2,275,000 quarters, as 
against 4,305,000 quarters in 1907. The world’s total 
production of wheat was highest in 1906, when it 
amounted to 431,655.000 quarters. Last year it fell 
to 408,595,000 quarters. The wheat crop of the 
United Kingdom, which in 1906 recovered to 7,580,000 
quarters, last year was only 6,750,000 quarters. It 
is not only in the United Kingdom that the people 
are becoming more and more dependent upon foreign 
supplies of wheat. There is also growth in the 
Oerman imports of wheat; but, whereas in the United 
Kingdom there is almost continuous contraction in 
the area under wheat, in Germany' the average pro¬ 
duction of wheat during the seven years 1900 to 1906 
wa« 25,239,949 ™tric tons, against 24,051,454 tons 
dtuing; the preceding seven years, 1893 to 1899, 
«hovdng an increase of 169,785 tons per annum. 


GENERAL NOTES. 


Munich International Art Exhibition.— 
The tenth International Art Exhibition at Munich, 
which will be opened on June ist and closed at the 
end of (October, will contain exhibits from nearly all 
the countries of Europe and from the United .Slates 
of America. Paintings, sculptures, architectural 
drawings, engravings, and works of art-industiy will 
be exhibited, the last-named class, however, being 
admissible only on personal invitation fiom the 
Central Committee. All entries must be made by the 
dates specified in the various declaration schedules, 
particulars of which may be obtained at the Exhibi¬ 
tions Branch of the Board of Trade, 32, Great Gei>rge- 
street, Westminster, S.W. 

The Nancy Exhibition.— An exhibition of the 
art, industry, and commerce of Eastern France is to 
be held at Nancy from May to November this year. 
It has been organised under the auspices of the 
French Government, and through the active co-opera¬ 
tion of the municipality and the Chamber of Commerce 
of Nancy. Primarily conceived as demonstrating the 
various activities of the 12 departments which make 
up Eastern France since 1870, the exhibition will also 
include a colonial pavilion, under the official cogni¬ 
sance of the Minister of the Colonies, and international 
exhibits. A remarkable feature will be an annexe 
devoted to aerial navigation. The various palaces, 
which are constructed of iron, are now leady to 
receive their respective exhibits. They stand in the 
Parc Saint Mane, an enclosure of some 40 acres, in 
the heart of the new quarter of the town. 

Bank as Executor and Trustee.— At an 
Extraordinary General Meeting of the London and 
County Bank held l.ist week, a resolution was brought 
before the shareholders authorising the bank to accept 
the office of executor and trustee and geneially to 
transact what is ordinarily knoown as trustee business 
'ihe Chairman explained fully the advantages which 
would accrue to their customers, and also to the bank, 
by their institution being placed in a position to 
undertake this work; and the necessary resolution 
amending the memorandum of association was 
unanimously agieed to. 

Swiss Trade with England, — For several 
years past Mr V^ice-Consul Milligan has been direct¬ 
ing attention to the disparity between the amount of 
Switzerland’s expbrts to the United Kingdom and 
her imports from this country, a disparity that, in the 
Vice-Consul’s opinion, might be much lessened if 
British tradeis went the right way to work. But in 
his latest report (No. 4177, Annual Series) the Vice- 
Consul is able to show considerable improvement in 
the total value of imports from Great Britain. The 
total value of manufactures imported from all countries 
into Switzerland in 1907 amounted to ;^22,334,7oo, 
of which the United Kingdom supplied to the value 
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of ;f3,258,300, as compared with 2,$52,000 in 1906, 
or an increase of;^706,30O. ‘ The value of the imports 
from the United Kingdom—and this applies to the 
total imports—in 1907 was the highest on record, 
but the increase, so far as the United Kingdom is 
concerned, was largely due to the increase in the im¬ 
ports of cotton goods, which also account for 08 per 
cent, of it. If cotton imports are deducted, the 
result of British exports in all other branches of in¬ 
dustry are reduced to 5 per cent of the the total 
Swiss purchases of other finished goods. In the 
opinion of Vice-Consul Milligan, much more might 
be done by British traders in supplying Swiss require¬ 
ments in various classes of goods, and particularly in 
woollen carpets, w^oollen, linen, and cotton ready¬ 
made goods, cutlery, porcelain, and china, finished 
leather goods, and gold and silver ware. Both by 
the Swiss Press, and by Swiss merchants, the desire 
is expressed to see a larger share of Swiss goods 
placed with British merchants in return for the large 
trade they do wdth the United Kingdom. In 1907 
Great Britain took 21*8 per cent, of the Swiss 
exports. 

MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

February 10. — “ Bosnia - Herzegovina.” By 
Archibald R. Colquhoun, F.R.G.S,,M.Inst.C.E. 
Col. Sir Colin Campbeil Scoit-Moncrieff, 
K.C S.I., K.C.M.G., will preside, 

February 17.—“The Commercial Relations of 
France and Great Britain.” By Monsieur Yves 
Guvot. Sir Robert Giffen, K.C.B. , F.R.S., 
LL.D., will preside. 

Frbru.\ry 24.—“ Hand-made Papers of Different 
Periods.” By Clayton Beadle and Henry P. 
Stevens, M.A., Ph.D., F.I.C. 

Dates to be hereafter announced :— 

** Railway Development in China.” By Arthur 
John Barry, M.Inst.C.E. 

“ The Application ot the Microscope to the Study 
of Metals.” By Walter Rosenhain. 

“The Resources of Peru.” By C. Reginald 
Enock, F.R.G.S. 

“Afforestation and Timber Planting in Great 
Britain and Ireland.” By J Nisbet. 

“ The Musical Aspect of Drums.” By Gabriel 
G. Clkather. [The paper will be fully illustrated.] 

“ The Foundations of Stained Glass Work.” By 
Noel Heaton, B.Sc., F.C.S. 

“The Manufacture of Nitrate of Lime.” By 
Sam Eyde. 

“ The Teaching of Design.” By E. Cooke. 

“ Furniture Design and Construction—Ancient and 
Modem.” By Percy A. Wkllr. 

“ Dewponds.” By George Hdbeaed, F.S.A., 

F.R.I.B,A. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

February 25.—“The Buddhist and Hindu 
Architecture of India.” By Arthur Anthony 
Macdonell, M.A., Ph.D., F.B.A., Boden Pro¬ 
fessor of Sanskrit, University of Oxford. 

April 29.—“The Problem of Indian Labour 
Supply.” By Selwvn Howe Fremantle, I.C.S. 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. 

Date to be hereafter announced :— 

“ Some Phases of Hinduism.” By Krishna 
(tobinda Gupia (Member of the Couucil of India). 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock •— 

March 16.—“ The Colonial Wool Trade,* By 
S. Banks Hollings. 

April 6 . —“Ceylon: its Industries* and Material 
Progress.” By the Hon. John Ferguson, C.M.G. 
The Rt. Hon. SiR West Ridgeway, G.C.B., 
G.C.M.G., K.C.S.I., will preside. 

May 4.— 

Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

Leon Caster, A.M.I.E.E. (Editor of the 
“ Illuminating Engineer”), “ Modern Methods 
of Illumination.” 

Lecture L—-February Electric Lighting, 

—Introduction — Incandescent electric lamps (his¬ 
torical summary')—Recent developments of Nemst, 
graphitised, tantalum, osmium, tungsten, helion, 
mercury carbon, and other lamps—^The use of trans¬ 
formers—Effect on the lighting industry (Central 
stations, manufacturers, and consumers)—National 
Lamp Association and standard specifications—Lines 
of future development. Arc lamps .—The carbon aic 
—Open and enclosed arc lamps—Miniature arc lamps 
—Flame arc lamps—Open and enclosed with inclined 
and perpendicular carbons—Arc lamps for photo¬ 
graphic and medical purposes — Applications and 
lines of future progress. Use of luminescent vapour 
and gases—Early mercury lamps—Cooper - Hewitt, 
Bastian, Vogel, Quartz-tube, Kucb, and Uviol lamps 
—The Moore system of luminescent gases and its 
applications. 

Lecture H.—February zi.^Gos Lighting ^ 
—Summary of early development of gas lighting— 
Flat-fiame, regenerative, and ennehed gas-burners— 
The incandescent gas mantle — Its theory and 
action — Soft mantles and other new develop- 
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ments—The Hella bushlight. High-pressure gas 
li^hfing. —Relative merits of compressed air, com¬ 
pressed gas, and mixture of air and gas—Self-intensi¬ 
fying lamps—Automatic lighting and extinguish¬ 
ing at a distance—Self-lighting mantles—Liquid gas 
—Modern problems in gas lighting — Recent de¬ 
velopments in street lighting in London and Berlin 
—Candle-power standards versus calorific power of 
gas ; lines of further researches, Livesey professorship 
at Leeds. 

Lecture III.— March i.— Lighting by Candles^ 
Oily Acetyleney Petroly Air-Gasy Alcoholy and other 
Jlluminants. —The candle and other early systems— 
The petroleum lamp, its merits and drawbacks— 
The petrolite lamp—High pressure systems of Kit- 
son, &CC. —Modern petrol air-gas systems and their 
merits—Lighting by aliohol and other liquid fuels— 
Acetylene, its early development and difficulties— 
Modem types of burners—Applications to incan¬ 
descent mantles—Liquid acetylene — Summary of 
position of modem illuminants — Comparisons of 
quality for lighting and radiant efficiency—Researches 
for further improvements. 

Lecture IV.-— March 8 .— General Problems in 
Illumination and Jllumination Measurements, — 
Daylight illumination and its variation — Intrinsic 
brilliancy of the dift'erent artificial illuminants— 
Effect on the eye — Methods of shading—Spectra 
of various illuminants—Physiological effects of light 
of different colours — The use of euphosglass — 
Modern methods of measuring light and illumination 
—International action regarding standards and units 
of light—Illumination and hygiene — The w’oik of 
the Illuminating Engineering Society—The need of 
the illuminating engineer expert: description of his 
function—Concluding remarks and recommendations. 


Each lecture will be fully illustrated by working 
specimens of the lamps and apparatus described. 

George Gekald Stoney, M.Inst.C.E., 
** Steam Turbines.” Three Lectures. 

March 22, 29, April 5. 

F. W. Lanchester, “ Aerial Flight.” 
Three Lectures. 

April 26, May 3, 10. 

MEETINGS FOR THE ENSUING WEEK. 

Mo.vday, Fkb. 8. Surveyors, 12, Great Goorae-street, 
&.W., 8 p.m. Mr. G. R. M. Hewson, “The Irish 
Land Bill.” 

Sociological (At the Hottsb of the Royal So(ibty 
OF Arts, John-street, Adelphi, W.C.), 8 p.m, 
Mr. G. L. Gomme, “ The Future of London.” 
Geographical, Queen’s Hall, W., 8J p m. Dr. .Sven 
Hedin, “ My Recent Expedition in Tibet.’* 

London Institution, Finsbuiy-circus, E.C., 5 p.m. 
Mr. L. £. Hill, “ The Use of Oxygen for Life 
Saving in Mines, Submarines, &c.” 

Tuesday, Fbb. 9...Asiatic, 22, Albemarle-street, W., 4 p.m. 

Mr. A. B, Keith, “ Pythagorus and the Doctrine 
of Transmigration.” 


Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. A. A. Mardonell, “The Architectural and 
Sculptural Antiquities of India.” (Lecture IT.) 
Civil Engineers, 25, Great George-street, .S.W., 
8 p.m. Discussion on Professor Bertram Hopkin- 
son’s paper, “ Heat-Flow and 'remperature-Dis- 
tribution in the Gas-Engine.” 

Cold Storage and Ice Assoi iation, (At the House 
of THE Royal .SociErv of Arts, John-street, 
Adelphi, W.C.\ 7jg) m. Jklr C. J. Tabor, “Some 
Si lentihc Problems in the Preservation of Food by 
Artificial Refrigeration.” 

Colonial, Whitehall Rooms. Whitehall-place, S.W., 
8 p.m. ;Mr. E. B. Osborn, “ Canada’s New Trans¬ 
continental Railway and the New Lands opened 
up.” 

Horticultural, Vincent-square, Westminster, S.W’.. 

J p.m. 

Faraday .Society, in the Librarj of the Inst, of 
Elet trical Engineers, 02, Victori.a-street, S.W., 
8 p.m. r. Mr. Samuel Rideal, “Appluations of 
Electrohtic Chlorine to .Sewage Purifii ation and 
Deodorisation b} the Oxychlorides Process.” 
2. Mr. E. Sabersky, ” A New Electrical Har¬ 
dening Kurnace.” 

Photographii, ()t>, Russell-squan*, W.C., 8 p.m. 
Annual General Meeting. 

Wfdnesoav, Fe». io..ROV\L SOCIEI Y OF ARTS, 
John-street, Adelphi, W.C., S p.m. Mr. A. K. 
Colquhoun, “ Bosnia-Herzegovina.” 

Japan Society, 20, Hanover-square, W., 8J p.m. 
Professor M. Honda, “The ‘Red-haired’ Occi¬ 
dentals described by a Japanese .Scholar in 1787.” 
Biblic.’il Arch.rology, j;, Great Russell-street, 
W.C., 45 p m. 

United Servile Institution, Whitehall, .S.W., 3p.m. 
Colonel W. Watts, “ .Special Reserve and 
Militia Th(‘ir Respective Advantages and Dis¬ 
advantages.” 

Auctioneers’, Russell-square, W.C., 7 1 p m. Mr. 
Graham Mould, ** Ihe Law of Distres»s Amend¬ 
ment Act, 1008.” 

ThurmiAv, Fm. ii Antiquaries, Burlington-house, W., 8^ 
p.m. 

London Institution, Finsbury-circus, E.C., 0 p.m. 
.Sir Frederu k Bridge, Dr. .Samuel IVpys, Lover 
of Musicjiie.” 

Royal Institution, Albeinarle-street, W.,3 p.m. Mr. 
W. Archer, “Ihe Revival of Modern Drama.” 
(Lecture II.) 

Electrical Engiueers, 25, Great George-street, S.W.. 
8 p.m. Messrs. L. Andrews rind R. I’orter, “ Use 
of Large Gas Engines for Generating Power.” 
Society of Architects, Staple-mn-buildings, Holborn,. 
W C., 8 p.m. Mr. G. A. T. Middleton, “ Conti¬ 
nental Gothic Detail.” 

Friday, Fbb. 12 Royal Institution, Albemarle-street, W.,. 

q p.m. Prof. H. A. Wilson, “ The Electrical 
Properties of Flame.” 

Junior Institute of Engineers, Royal United Service 
Institution, Whitehall, S.W., 7jfp.m. Mr. Kenneth* 
Gray, “ Heat Transmission in Buildings.” 

Physical Society, Imperial College of Science, 
South Kensington, S.W., 8 p.m. Annual 

General Meeting. (Presidential Address.) 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m, (V’^ernou-Harcourt Lecture.) Sir Whately 
Eliot, “ The Design and Construction of Docks.” 

Saturday, Fes. 13...Royal Institutioo, Albemarle-street,. 
W., 3 p.m. Sir Alexander Mackenxie, “ Mendelt- 
sohn.” (Lecture II.) 
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NOTICES* 


NEXT WEEK. 

Mondw, JM-jiRTARY 15th, 8 p.oi. (Cantor 
Lertiirt*.) T.KOX Gvmkk, A.M.I.M.K., 
“ Modern Methods of Artificial Illumination.^^ 
(Lecture I.) 

\Vki>nK''1>ay, Fep.ruxkv 17th, 8 p.m. 
(Ordinary Mcctini^.) Monsieur Y\R^ Guvoi, 
“The Commercial Relations of France and 
Great Britain.” 

Further particulars of the Society's meet- 
injLj^s will be found at the end of this number. 


PRESENTATION OP THE ALBERT 
MEDAL TO SIR JAMES DEWAR. 

The Council of the Royal Society of Arts 
attended at Marlboroui^h House on Thursdajs 
the 1 ith inst., when his Royal Highness the 
Prince of Wales, President of the Society, 
presented its Albert Medal to Sir James 
Dewar, M.A., D.Sc., LL.D., F.R.S., “For 
his investijrations into the liquefaction of 
gases and the properties of matter at low 
temperatures, investigations w'hich have re¬ 
sulted in the production of the lowest tempera¬ 
tures yet reached, the use of vacuum vessels 
for thermal isolation^ and the application of 
cooled charcoal to the separation of gaseous 
mixtures and to the production of high vacua.” 

The members of the Council present w^ere :— 
Sir William H. White, K.C.B., LL.D., D.Sc., 
F.R.S. (Chairman), Sir Steuart Colvin Bayley, 
K.C.S.L, C.I.E., Thomas Jewell Bennett, 
CI.E., Sir George Birdwood, K.C.LE., C.S.I., 
M.D., LL.D., Sir William Bousfield, M.A., 
LL,D:, Sir William Crookes, D.Sc., F.R.S., 
Sir Henry Hardinge Cunynghame, K.C.B., 
Hon. Sir Charles W. Fremantle, K.C.B., Robert 


Kaye Gray, Sir John Cameron Lamb, C.B , 
C.M.G., Sir Philip Magnus, M.P., Sir Bover- 
ton Redw’ood, D.Sc., F.R.S.E., Alexander 
Siemens, Carmichael Thomas, Sir Wblliam 
Hood I'reacher, K.C.M.G., and Sir John 
Wolfc-Barry, K.C.B.. F.R.S. 


COUNCIL. 

At the meeting of the Coum :1 on Monday, 
the 8th inst., the Hon. Richard Clere Parsons, 
M.A,, was elected a member of Council in 
place of the late Dr. Francis Elgar, l-’.R.S. 


PROCEEDINGS OF THE SOCIETY. 

COLONIAL SECTION. 

Tuesday, February 2, 190Q; Eaki Cak- 
KiN(iiON, K.G., G.C.M.G., President of the 
Board of Agriculture, m the chair. 

The Chairman, in introducing the reader of the 
pa]>er, said that he was one of the chief autboritie> 
on all subjects 1 elating to wheat. Mr, Humphries 
was not only a practical miller, but a successful farmer, 
and was one of the greatest H\ing authorities on the 
baking properties of Hour. He was an enthusiastic 
investigator of the factor*' producing quality in 
wheat; he w^as the Chairman and tbe prime mover of 
the Home Grown Wheat Committee; and for six 
years he had issued a series of most valuable reports 
to the agricultural public. As a skilled and practical 
miller he appreciated scientific research, and the 
scientific workers warmly appreciated bis aid. In the 
author they had a combination of science and prac¬ 
tice, which would once more help agriculture at a 
critical period of this country's history ; and he 
congratulated the audience on being able to listen to 
^ paper by a man who had given so much time to a 
successful attempt to benefit Uie wheat producers of 
England. 

The paper read was :— 
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THE PRODUCTION OF WHEAT IN 
THE BRITISH EMPIRE. 

By Albert E. Humthries. 

Sundry persons of diverse standing have 
•ventured to utter prophecies concerning the 
possibilities or probabilities of growing in the 
British Empire sufficient wheat for its own 
requirements. A few years ago, Sir William 
Crookes called attention to the danger of an 
absolute scarcity of wheat, which in his 
-opinion threatened the world, but he, more 
fortunate than Frankenstein, laid his own 
monster by the prospect of increased crops, 
due to the discovery of a cheap form of nitro¬ 
genous manuring. 1 am merely a miller, in 
constant touch directly and indirectly with all 
-our sources of supply, and to my lay mind the 
problems are not whether the world or the 
British Empire can grow enough wheat for the 
needs of its inhabitants, but whether either 
■or both can grow enough at prices equal to 
the low one of 30s. per quarter delivered to 
London—two essentially different propositions. 

Without the application of recent scientific 
discoveries, 1 cannot conceive the possibility 
of an absolute scarcity of wheat. On an aver¬ 
age of years a rise in the average price of 
wheat would bring into cultivation good lands, 
on which, because of their geographical posi¬ 
tion, it has not recently been profitable to grow 
wheat, or dry lands tor which irrigation as a 
commercial proposition cannot now be enter¬ 
tained ; or such a rise would tempt farmers in 
many parts of the world to adopt better 
methods of soil cultivation and manuring, 
whereby the yield per acre might be most 
materially increased. It seems to me, there¬ 
fore, that the world can be assured of a suffi¬ 
ciency of wheat at moderate prices ; it may 
even get a sufficiency at low prices with the 
aid of scientists. The botanist is showing us 
how it IS possible to breed wheats more suit¬ 
able to the very many varying requirements of 
-each country or district, so that on existing 
wheatfields, without increased cost, it will be 
possible to grow much larger crops ; he is 
showing us also how to diminish or eliminate 
the ever present ravages of plant diseases, 
whereby, without extra cost, the yield of 
wheat can be increased ; he is finding or pro¬ 
ducing wheats which will thrive under un¬ 
favourable conditions of soil and climate, 
so that wheat may be grown without irri¬ 
gation on huge tracts of land, where the 
rainfall is at present insufficient; or, by pro¬ 
ducing varieties which will grow and ripen 


more rapidly than existing ones, we may be 
able to produce wheats in districts w'here the 
time between two winters is now insufficient for 
the growth and proper ripening of a crop. 

The chemist, too, is at work in many direc¬ 
tions, notably on soil problems; the engineer 
is still reducing the cost of transport and per¬ 
fecting methods of irrigation ; these and 
other workers in many directions are all co¬ 
operating for the benefit of the increasing popu¬ 
lation of the world, which even now is some¬ 
thing less than 40 per square mile. 

I want to pass in review some of the con¬ 
ditions of wheat-growing in the principal sec¬ 
tions of the British Empire. Let me deal first 
with 

The United Kingdom. 

Thirty years ago our population was about 
34,000,000; to-day it is about 44,000,000— 
an increase in the period of about 10,000,000. 
In 1878 there were under crop and grass 
in Great Britain 31,854,532 acres; in 1907 
there were 32,243,447 acres—an increase 
of, say, half per cent. (On this point I am 
referring to Great Britain, and not to the 
United Kingdom, because the complete figures 
for Ireland prior to 1887 are not available.) 
The average acreage of wheat for the five years 
1878 to 1882 was 2,965,573 ; for the five years 
1903 to 1907, 1,627,000 a decrease of, say, 45 
per cent. In view of these striking figures, I 
have thought it desirable to set out in Table I.* 
how the increases and decreases of acreage 
under various crops and permanent grass 
about balance each other for the periods under 
review. It will be seen that decreases in the 
acreages of wheat, barley, beans, peas, turnips, 
bare fallow, and other crops ’’ are offset by 
increases in pi*rmanent grass, oats, potatoes, 
mangold, cabbages, and clovers. The returns 
for the same periods show an increase of over 
1,000,000 cattle (18 per cent.), 350,000 pigs, 
120,000 agricultural horses, and a small de¬ 
crease in sheep. 

In the five years 1878 to 1882 we produced 
an average of 9,382,424 quarters at home, and 
imported an average of 16,784,000 quarters of 
wheat per annum ; in the five years 1903 to 1907 
we produced an average of 6,605,521 quarters, 
and imported (net) 26,589,600 quarters per 
annum—an increase in imports of 9,805,600 
quarters. Stated in another way, in the former 
period we produced 117 lbs. of wheat per head 
of the population, and imported 238 lbs.; in the 
latter period we produced 68 lbs. per head of 
the increased population, and imported 284 

* The Tables are printed as an Appendix to the paper. 
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lbs. One rather remarkable point is shown by 
these figures. It will be seen that the total 
consumption per head of the population was 
355 lbs. in the earlier period, and 352 lbs. in 
the later, ft has been thought that the great 
increase in the production or importation of 
other forms of food, such as meat, vege- 
tablt‘s, fruit, ^rc., would have reduced the 
consumption of wheat, but that is not so. 
No doubt millers nowadays produce less 
flour from the same quantity of wheat, 
and more wheat at the lowtT prices of 
recent years is used for poultry and cattle 
food, but the proportionate consumption of 
A\heat for all purposes nmiains stationary. 
Somi' other striking figures concern the yield 
pel aeie. For the first period it was about 
2.| bushels p(*r acre, for the late-r one 31.1 
biislu'ls. The averngt' “ Cia/ettt* ” price per 
quart«*r for the earluM* five years was jss. per 
(juarter, for the lattT, 28b. 8d. per quarter. 
Within the last 30 years seedsmen have intro¬ 
duced \ arietit's of wheat ^\hith, though worse 
in quality than the older\aiieties, yield large*! 
crop^, and this fact has luid some effect on 
the avMTage yield per acre, but it seems to me 
that the fall in price of wheat has, by a pro¬ 
cess ot “ sel(*(*tK)n,” brought about the diver¬ 
sion of poor wheat land to the* production in 
other directions of food for man. Clearly, it 
js not .1 case of land g^oing out of use alto¬ 
gether, and I do not think that the diminution 
in wheat production is so important a cause ot 
decn‘ase in agricultural labour as most people 
imagine. For since machinery has been 
adopted for sowing, harvesting and threshing, 
wheat growing, except for a very few week.s in 
the year, requires practically no labour, and it 
is one of the cheapest crops to produce, 
whereas cattle keeping and dairy woik mean 
steady occupation all the year round for the 
production and distribution of the produce. As 
matters now stand it will be seen that we have 
in the last few years been producing about 19 
per cent, of our requirements, most of it in the 
eastern part of Great Britain, where the average 
rainfall varies from 22^ to 27J inches per 
annum, against an average for the whole of 
Great Britain of more than 31 j inches. 

I do not feel inclined to prophesy concerning 
the prospects of growing an increased acreage 
of wheat in the United Kingdom, but there are 
a few facts bearing on that problem which call 
for attention, 

British wheat has been sold for many years 
past at substantially lower prices than the best 
"'^reign. To some extent this has been due to 


its containing so much more moisture. That 
cannot profitably be altered, and growers do 
not suffer from the mere fact of selling water at 
wheat prices. On most points of quality, well- 
harvested British wheats compare quite favour¬ 
ably with imported wheats, but in the point 
of strength, by whic h I mean the capacity for 
making large, shapely, and, therefore, well 
aerated digestible loaves, it is notably defi¬ 
cient. That deficiency has been accentuated, 
since, concurrently with the advent of stronger 
foreign cheats, seed&mcn have introduced 
heavier cropping; but “weaker’* varieties. 
The relative pi ice of English wheat has 
sufl'ered accordingly. Millers, individually 
and collectively, for many years pointed 
out the results that would accrue from 
that actual and relative depri*ciation in 
quality, and they knew that unless country 
mills could obtain better wheats from their 
owm localities, those mills, in the white-hot 
competition of flour made abroad or at home 
from foreign wheats, w'ould go under, thereby 
restricting the best markets for home-grow'n 
wheat ; but farmers and agricultural societies 
took no practical notice of those complaints and 
prophecies. It was believed even by agricul¬ 
tural scientists of high standing that it was 
impossible to combine maximum yield W’ith 
high quality. Finally millers collectively, 
through the Hornt'-grown Wheat Committite 
of the National .Association of British and 
Irish Millers, initiated in igoi an enquiry into 
the conditions .ilTi'cting or governing quality, 
and have since received inv'aluable assistance 
from Professors Middleton, Wood and Biffen, 
of the Agricultural Depiartment of Cainbridg^e 
l^niversity, from Mr. A. D. Hall, of Roth- 
amsted, and from other scientists. 

Stated in briefest summary, the Committee 
has found after testing the effects of manuring, 
rotating of crops, and the effects of sowdng 
and harvesting at various times, that it is 
essentially a problem for the plant breeder, 
that a very few' among a great number of 
strong foreign wheats tested in England are 
capable of a&similating and utilising under 
our relatively unfavourable conditions of 
climate, those constituents which cause, or 
are correlated with, strength, and that by the 
application of Mendelian selection to hybri¬ 
dising the good quality of these few foreign 
wheats can, in a comparatively short time, be 
properly combined wuth the high yielding 
characteristics of our ordinary English w^heats, 
thereby producing many ideal w'heats suitable 
for all the varying sets of natural conditions 
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prevailing in different parts of the United 
Kingdom. The work is necessarily slow, but 
it progresses, and the Committee is confident 
that within a few years it will b(i possible to 
grow in England wheats of maximum quality 
with a maximum yield of grain and straw. 
Furthermore, if, with an increase in the 
use of motor cars, another market is w.anted 
for straw, it may prove possible by the 
same processes of breeding and selection 
to adjust its qualities to the altered require¬ 
ments, whether it be used for feeding purposes, 
replacing hay to some extent and thereby 
releasing some grass lands for wheat-growing 
purposes, or for paper making, or for the straw 
boards used in bookbinding and similar work. 
This means that the relative value of English 
wheat ^^ill advance. 

It has been the custom for many years to 
say or assume that wheat-growing in ICngland 
is unprofitable. Most farmers would have used 
that adjective in an absolute as well as in a 
relative sense. Thirteen seasons ago, I became 
the acting executor for a farnuT in a rather large 
way of business in Surrey. He had been 
growing principally coarse vegetables for the 
London market, and entertained the current 
opinion as to wheat-growing, but he, like ver}^ 
many more, in spite of his great abilities as a 
practical farmer, did not keep accounts as to 
the cost of production for each crop, and ex¬ 
pected wheat to carry more than its owm share 
of the 'expenses incurred in a system of rotating 
crops. I at once started to ascertain the gross 
and nt!t returns from each crop, and as a 
consequence have abandoned vegetable for 
corn growing. On an average of years I find 
the net return from the latter is better. Rot- 
hamsted has shown that the yield of wheat 
from manured plots can be maintained for more 
than fifty years of continuous wheat-growing 
on absolutely the same land, even if the 
manures used be artificial.Science and 
practice have also shown that such manuring 
is good, and cheaper than the use of farm¬ 
yard manure where the latter has to be 
bought and brought at considerable expense 
on to the land. Mr. Prout has published a sum¬ 
mary of the returns from corn-growing at Saw- 
bridgeworth, which has been carried on prac¬ 
tically continuously for nearly 50 years. He has 
bought no manures but ** artificiaU^ and applied 
them annually. Including that expense, he 
gives the cost of cultivation for wheat, reckoning 
£2 os. 6d. per acre for rent, rates, taxes, tithe 
and interest on capital, at 8s. od. per acre 
(a figure which agrees almost precisely with 


my own, ascertained before his were published) 
and the yield on an average of 25 years as 35 
bushels of wheat and two loads of straw per acre. 
In bad years this has shown a profit, and on an 
average of 25 years with wheat at 31s. qd. per 
quarter and straw at 25s. per load (43s. 4d. per 
ton) the substantial profit of over per acre. 
Even if the straw were taken at a lower price 
for consumption on a farm, there would still be 
a profit more than equal to the total proceeds 
per acre in many parts of the Empire. Although 
I recognise that these variations from English 
current agricultural practice would not suit all 
soils and conditions to be found in England, it 
seems to me that corn-growung in this country 
cannot be deemed unprofitable in the absolute 
sense of the term, but it may not pay as well as 
other forms of agricultural production where 
land is not so suitable for wheat-growing. We 
have seen that the acreage of land under crops 
and permanent grass has been practically sta¬ 
tionary for at least 30 years. I prefer to wait 
and see whether, with the aid of science and 
perhaps advancing prices, the acreage of 
wheat again increases at the expense of 
other crops or grass, or whether it can be 
grown on any of the 26 per cent, of the area of 
England and \Vales at present uncultivated. 
It is so far satisfactory to see that wheat can 
be produced at a low cost per bushel as a con¬ 
sequence of our high yields per acre. 

To show how much w'heat we obtain from our 
various colonies, I have drawn up Table II. 
For the purpose, I have gone back fifteen 
years only, and divided that time into three 
periods of five years each. The figures are 
taken from the Agricultural Statistics pub¬ 
lished by our own Government, and as they 
are therein stated in cwts., I have retained 
that form of return in my Table. It will be 
seen that in the first of the three quinquen- 
niums 12J per cent, of our imports of wheat 
came from the British Empire, in the second, 
19 per cent., and in the third, 34.J per cent. 
In 1908, the proportion received from British 
Possessions,*' fell to 23J per cent., for the 
wheat crops were poor or bad simultaneously 
in India, Australia, and Canada. The Argen¬ 
tine Republic came to the rescue with a record 
crop, and we received 29 per cent, of our total 
imports from that country. 

Australia. 

Australia presents a most interesting set of 
conditions and problems to the investigator of 
wheat production. We see a huge area of 
which, as yet, only a small proportion is culti- 
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vated, more sparsely populated than any of 
the civilised countries of the worlds a slowly 
increasing area under crop, a large pro¬ 
portion of that cultivated area under wheat, a 
very small yield of w'heat per acre, and diffi¬ 
cult problems of soil and climate, necessitating 
special and highly specialised investigation. 

Tables III., IV., and V., taken from the 
Official Year-Book of the Commonwealth for 
1908, give in summary the position as regards 
its wheat production and export. From Table 
III. it will be seen that the principal wheat¬ 
growing States in order of acreage are Victoria, 
New South Wales, and South Australia, that 
there has been since 1895 a great increase of 
area under wheat in New^ South W'ales, a mode¬ 
rate increase in V'lctoria, actually small but 
ndatively large increases in West Australia and 
Queensland, a decrease in Tasmania, and 
practically no change in South Australia, 
d'aking a wider outlook, the progress of 
wheat-grow'ing may be summarised as fol¬ 
lows: Between i860 and 1876 there was a 
moderate increase, from 640,000 acres to 
1,420,000, but in the five succeeding seasons 
a rapid increase carried the area up to 
3,000,000 acres. Then for 15 years the in¬ 
crease was not large, the total for 1895-6 being 
about 3,750,000 acres. Ihis was follow’ed by 
another rapid increase in area, so that an 
average of 6,000,000 acres has been attained. 
For comparison with tin* growth of population, 
let us say that the 3,000,000 acres stage was 
leached in 1880, and the 6,000,000 acres stage 
in 1904. On December 31, 1879, the popula¬ 
tion was 2,162,343, and on December 31, 1903, 
3,026,969, so that, although the increase in 
wheat acreage was arrived at by irregular 
stages, we find that in the period when the 
population had nearly doubled, the acreage 
under wheat actually did so. I cannot to-day 
stop to enquire into the causes of this growth. 
It is not, in the simplest form of the term, a 
question of price realised per quarter, for con¬ 
currently, there have been reductions in the 
costs of production, handling, and shipment. 

Let us, in order to estimate the importance 
of Australian wheat production, get its figures 
into proper focus. Its total production consti¬ 
tutes about 2 per cent, of the world’s crop. 
Since 1880 its acreage of wheat has doubled, 
representing an increased export of say 
3,000,000 qrs., but in that period the require¬ 
ments of the United Kingdom only for foreign 
wheat have increased about 10,000,000 qrs. 
For the sake of comparison, I have mentioned 
the United Kingdom, but it must not be for¬ 


gotten that in the six years 1901 to 1906, only 
70 per cent, of Australian exports of wheat 
came to the United Kingdom. The remainder 
went to Cape Colony, Natal, Chili, Peru, and 
other countries, including India. 

The conditionsof soil and climate in Australia 
are peculiar. We in this country regard some 
form of nitrogenous manuring as essential for 
the production of big wheat yields. Australian 
soils are as rich in nitrogen as European or 
American soils, and they seem to possess it in 
a form which the plant can easily assimilate. 
The nitrifying processes seem to go on with such 
rapidity that the wheat plant can get what it 
w'ants without the use of nitrogenous manures. 
This characteristic is particularly noticeable in 
the drier areas. Nor must it be forgotten 
that in w’etter climates, a substantial propor¬ 
tion of the soluble nitrogen gets washed away 
by natural drainage. So it comes about in 
Australia that applications of nitrogenous 
manures, even to lands wffiich have been in 
cultivation for many years, are rarely profitable, 
sometimes actually harmful. Potash and lime 
are abundant in most of the Australian soils, 
bat their outstanding peculiarity is their low 
percentage of phosphoric acid, and the appli¬ 
cation of superphosphate is becoming or has 
become very general. It is interesting to an 
English farmer to note, that superphosphate 
costs more than twice as much per ton as it 
does in England, but whereas we use, say, three 
to five cwt. per acre, the Australian farmer has 
found it most profitable to use only 80 to 120 
lbs. per acre, so that, as manuring in Australia 
at present means simply a small dose of one 
cheap manure, the Australian farmer has only 
to reckon on a small outlay under that heading. 

The distribution of rainfall is peculiar. The 
capital cities of the States all have a good or 
great rainfall, but the wheat fields are almost 
e.xclusively in dry districts, and this fact brings 
in its train the necessity for obtaining by selec¬ 
tion or hybridising, varieties of wheat suitable 
for this environment. When dealing with the 
United Kingdom I pointed out that wheat¬ 
growing is carried on principally in the eastern 
counties, where the rainfall is from 22 to 27 
inches per annum. Farrer in one of his papers 
points out that by sowing a variety known as 
“Australian Poulard,” which was originally 
obtained from Egypt, a fanner had succeeded ^ 
in growing a crop far inland, in a year when 
the rainfall there was undef five inches. This 
is an extreme case, but it may bring home to 
us the enormous difference in the problems 
imposed by Nature on the wheat grower. In 
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England we want wheats which will tiller well 
and throw up a great number of stems from 
well-developed roots. In those dry climates 
they want varieties which tiller sparingly, for a 
single set of roots seems unable to collect food¬ 
bearing moisture enough for more than a very 
few stalks. Our wheats generally have broad 
big leaves, and their large evaporating surfaces 
transpire a comparatively large quantity of 
water. Australian wheats, owing to lack of mois¬ 
ture, require narrow leaves and scanty foliage 
to keep down evaporation. Again, our wheats 
are nearly all slow and late ripeners ; we reckon 
Fife an early ripcner. Australians must have 
early ripeners, and reckon Fife much too slow 
in maturing for their purposes. If Australian 
wheats ripen slowly in excessively hot dry 
weather, the tops of their heads will be withered 
or blasted, and in a “rusty’’ year they will 
probably be damaged much more than earl)'’ 
ripening ones. Again, we want big crops of 
good straw; there the straw is practically 
valueless, and whereas in the work of breed¬ 
ing for our conditions we have to provide long 
strong straw, they have found hybrids with 
short straw desirable. Australia was fortu¬ 
nate in possessing, in the person of the late 
William Farrer, a genius of the unassuming 
kind, who realised the necessities of the Aus¬ 
tralian case, and laboured to provide for them. 
In this he achieved great success, and it is 
extremely interesting to note how he recog¬ 
nised and stated many facts concerning the 
influences of heredity, which since 1901, as 
a result of the rediscovery of Mendel’s laws 
and their application to wheat, have come 
to be recognised as part of a system upon 
which Nature works. The skilled botanist 
can now build up, in a comparatively short 
time, new ideal varieties which will remain 
true to type, and he now knows beforehand 
how to proceed and what to expect. Some 
of Fairer’s best-known new varieties are 
Federation, Bobs, and Comeback; and if 
further experiences confirm results already 
achieved, they will bring about in Australia 
Inuch improved results as to yield and quality. 
As regards quality, Australian wheats are 
already good and command good prices on 
our markets. I was interested in seeing in the 
Commonwealth Year-Book, page 306, the 
statement that in the home markets, Aus¬ 
tralian wheat is preferred to Australian flour, 
because it is advantageous to us to have the 
offal. This is true, but only part of the story. 
Australian w^heat is clean, well-harvested, and 
makes good flour of a class, but though dry. 


the wheat is too soft to be ideal, and not 
strong enough according to the definition of 
the term I am using, for use, say, in London, 
by itself. An ideal flour can be made by 
grinding good Manitoban and Australian 
wheats together, and the Australians have 
lately produced new hybrid varieties, which, 
according to small samples, appear to be of 
that quality. As yet we have not obtained 
supplies of really strong wheat from hot, dry 
climates, but many old ideas about wheat are 
passing, and modern science, by providing new 
varieties suitable for specific peculiarities of 
soil and climate, is working wonders So long, 
however, as the price of services rendered is 
based on cost, wheat, which in bulk is almost 
as easy to handle as water, will be brought here 
in preference to flour, and be milled as near to 
the points of consumption as economic require¬ 
ments will permit. 

To an English farmer the most striking point 
in connection with Australian wheat-grow'ing 
is the way in w'hich it is made profitable. Our 
average yield, as we have seen, is 31J bushels 
per acre ; theirs for the six years 1901-2 to 
1906-7, including 1902-3, a year of disastrous 
drought, is only 9-03 bushels. According to the 
Commonwealth Year-Book the average export 
price of wheat for those six years or therea¬ 
bouts was only 3s. lAd. per bushel, which 
equals, say, 31s. 6d. c.i.f. per qr. dt^livered to 
London, from which must be deducted, say, 7d. 
per bushel for cartage to railway station and 
railway freight, so that the gross monetary 
yield per acre for the wheat works out at less 
than 24s. per acre on the farm, while the straw 
has no monetary value. In England, the 
gross return for wheat and straw works out at 
from, say, j^yto per acre. In Mr. Front’s 
case, we have seen that rent, rates and taxes 
cost j^2 os. 6d. per acre per annum, which 
seems a full amount for English wheat growing 
land, but even after allowing for that, the 
Australian figures are startling by comparison. 
Even under their conditions there must be 
something in the nature of a rent-charge, for 
if a settler obtained land free, he would have to 
provide buildings, fences and similar necessi¬ 
ties, and the interest on that outlay is, at any 
rate, something. 

Of course. 1 realise that a big yield is not of 
itself the great aim of the farmer. It is simply 
a means to the end of profit-making, and if by 
a small outlay, under precarious conditions of 
climate, an Australian farmer can make a 
profit out of an exceedingly small yield, all 
honour to him as an acute business man ; but 1 
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have been very curious to see how it is done. 
We have seen he economises on his manure 
bill, and a lot of fallowing- is done, which, 
under Australian conditions, means only a 
relatively small annual charge. Seed is cheap, 
and machinery largely used in cultivating. As 
straw is of no value, the heads are stripped 
and threshed at one operation in the field. We 
hear of multiple-furrow, jump-stump ploughs, 
which if very different to our methods of pro¬ 
ducing big crops, seem to suit Australian 
conditions. So it comes about that the Agent- 
General for New South Wales is able to tell me 
that ‘Meaving out of consideration rent, in¬ 
terest, and carriage, the cost of growing wheat 
in New South Wales is approximately, on large 
farms with first-class appliances, 15s. 6d. per 
acre; on moderate sized farms with good 
appliances, 20s. per acre ; on small farms, 27s. 
peracH'.” J'hat tells a further tale. Queens¬ 
land, with a yield of 12*3 bushels per acre 
against 9*0^ for the whole Commonwealth, has 
to import wheat or flour for its requirements, 
and only 20 per cent, of its cultivated area is 
under wheat, 'fasmania, with the relatively 
fine yield of 19-3 bushels per acre, has only 
13*4 per cent, of its cultivated area under 
wheat, and in 1906-7 had only 32,808 acres 
under wheat, as against a maximum of 73,270 
in 1865-6, which means that it also imports 
wheat or flour So far as 1 can gather, the 
essential difference between these States and 
the other parts of Australia is that, in the 
two former the holdings are smaller, and the 
figures given above provide some indication 
why other forms of production are preferred. 
^Ve have seen also that the acreage in South 
Australia is stationary. I note that its yield 
per acre for the six years 1901-2 to 1906-7 is 
especially low—only 7*36 bushels per acre. 
Effect and cause are in juxtaposition. In West 
Australia the acreage under wheat is even now 
not large, but it has been trebled since 1902. 
In other words, it has risen from 92,000 
acres in 1901-2 to 279,000 in 1907-8, and it 
is estimated that there are about 20,000,000 
acres in this colony upon which wheat can be 
grown at a cost of 20s. per quarter on the farm, 
which equals, say, 30s. per quarter delivered to 
London. In recent years the value of such 
wheat has been higher than that delivered here 
and this rise in price has made wheat-growing 
in West Australia profitable, a fact which has 
been quickly reflected in the acreage of wheat. 
The finding or breeding of a variety or varieties 
which will thrive on a small rainfall will make 
an enormous difference to the acreage of wheat 


in this colony, for though its climatic condi¬ 
tions are more reliable than those prevailing in 
other parts of Australia, there is a great tract 
of territory just outside its present wheat-grow¬ 
ing area, in which low' rainfall is the hindrance 
at present to wheat-growing. It is worth noting 
that the West Australian Government offers 
"‘to advance 75 percent, of the value of wheat 
on the shipping certificate.” 

In New South Wales, where at present the 
area under wheat is about 2,000,000 acres, 
there are, in all, over 18,000,000 acres of good 
wdieal land. 

Canada. 

Like Australia, the Dominion of Canada 
possesses an enormous extent of tiTritory w’ith 
an extremely small population per square mile. 
Its land area is 3,745,574 square miles, and 
its population in 1907 was estimated to be 
6,500,000, so w'hercas the United Kingdom 
with its 44,000,000 people ha." nearly 600 to the 
square mile, Canada has less than two to the 
square mile. 

Each province grow s some W'heat: British 
Columbia, Nova .Scotia, New Brunswick, 
Prince Edward Island each a little; Quebec 
more, about equal to the quantity grown in the 
East Riding of Yorkshire ; Ontario still more, 
about equal to the quantity grown in Lincoln¬ 
shire and the West Riding combined ; the 
North-West 'rerntories again more and Mani¬ 
toba most of all. The average annual total yields 
of wheat in quarters for the last five crops is 
for the Dominion 12millions, which equals 3J 
per cent, of the average world’s wheat crop., 
For the United Kingdom the corresponding 
yields are 6J millions, for the Argentine 
Republic 21 millions, for the United States 76 
millions. At the last complete census of 1901, 
Manitoba and the North-West Territories pro¬ 
vided 80 per cent, of the acreage under wheat 
in the Dominion of Canada, and it is in that 
part that the great development has taken 
place, and is likely to continue. 

1 do not think we ought to under-estimate 
the difficulties confronting the wheat-grower 
there. It is not an ideal wheat-growing 
country, in which rnybody, whatever his 
experience, can scratch fertile soil, and pro¬ 
duce abundant crops of wheat sufficient to 
maintain the farmer and his family in condi-^ 
tions of affluence and physical comfort all the 
year round. It is quite safe to say that no 
responsible person has ever said so, but the 
proper and effective manner in which the 
advantages of the North-West have beep so 
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persistently put before the public under the 
very comfortable conditions of exhibitions and 
public demonstrations, has tended to exalt 
the advantages and somewhat obscure the 
disadvantages of Canadian wheat-growing, so 
I want to examine the subject from an inde¬ 
pendent standpoint. First of all, I must express 
wholehearted admiration for the way in which 
the difficulties of the situation have been, and 
are being, tackled. 

Wheat is not indigenous to Canada. The 
variety known generally as Red Fife, some¬ 
times as Scotch or Glasgow, forms, directly or 
by its progeny, the bulk of the wheat grown in 
the North-West. It was introduced about 
1842. A Scotsman sent to David Fife, a 
settler in Ontario, some wheat which had 
been imported into Glasgow from Danlzic. 
David Fife sowed some of it on its arrival 
in spring, and only three ears, which grew 
apparently from a single grain, ripened. In 
recent years it has been established, that this 
Fife wheat is simply a variety known in Europe 
as Galician ; so we must suppose that at least 
one stray grain of that variety found its way 
into the cargo of Dantzic, which is quite a 
different kind and matures slowly. From those 
three ears has come that splendid wheat for 
which the Canadian North-West has become 
so famous. 

We have seen that the great trouble in Aus¬ 
tralia is the smallness of the rainfall in the 
wheat-growing districts. There is a semi- 
arid district of 80,000 square miles, or, say, 
50,000,000 acres, in the south-west of Assim- 
boia and the south of Alberta, in which the 
rainfall measured at Calgary, Medicine Hat, 
and Swift Current averages about 15 inches 
per annum. 

At Winnipeg the average annual rainfall is 
about i6f inches, of which 12J inches, say, 75 
per cent., fall in April, May, June, July, and 
August. At Qu’Appelle the annual rainfall is 
under iij inches, of which fall in the 
months specified. At Prince Albert the 
annual rainfall is under 11 inches, but 8J fall 
in those months. 

From these figures it will be seen that in the 
semi-arid area the total annual rainfall is 
not so low as in some of the better wheat¬ 
growing districts, but the trouble is that there 
is not sufficient in those months in which wheat 
is growing. In our own eastern counties the 
average annual rainfall is 22^ inches, nearly 
double the average quantity for the Canadian 
North-West, but in the five months April- 
August, inclusive, our eastern counties get 


only qJ inches against Winnipeg’s 12j, 
Qu’Appelle’s qj, and Prince Albert’s 8J. No 
doubt the extraordinarily low precipitation 
in the winter months obviates the loss of much 
nitrogen from the soil by drainage, but clearly 
it cannot be a low summer rainfall which 
causes the high quality of the Manitoban 
wheats. Although in the same latitude as 
England, frost is the great enemy to wheat- 
growing in the Canadian North-W^est. The 
country may be described as a plateau of three 
sections rising from east to west. The mean 
elevation of the most easterly of these three 
sections, in w'hich Winnipeg is situated, is 
about 1,000 feet. The mean elevation of 
the second section is 1,600 feet, and of the 
third 3,000 feet. At Winnipeg the average 
mean highest temperatures are all below 
freezing point for November, December, 
January, February, and March, and the 
average mean lowest temperatures are wtdl 
below zero for December, January, and 
February, and practically zero for March. 
Professor Mavor divides the calendar into 
4J weeks spring, 20 weeks summer, 8 weeks 
autumn, and 19J weeks winter. 

Wheat is a very hardy plant, and in Alberta 
a little is now sowm in the autumn, but it may 
still be said that wheat in the North-West is 
sown in April, sometimes in the last week of that 
month, and cut in August. In 1907, the spring 
was late, and as a consequence, wheat sow'ing 
was late. Unfortunately, some frosts came early 
in the autumn or at the end of the summer 
before the wheat was fully formed in the ear, 
and the result was disastrous. The wheat w^as 
“frosted” to a great extent, very little would 
grade higher than No. 3 Northern, and large 
quantities were sold in Europe as “ Feed ” or 
“ No. 2 Feed ” at, say, 22s. to 25s. per quarter 
delivered to our ports, when best wheats were 
selling at 40s. and upwards. This was the 
worst case known, but there is a very real and 
constant risk of damage by early frosts. In the 
crop years ending August 31, 1905, 1906, and 
1907,34 percent., 18 percent., and 22 percent, 
respectively, of the cars of grain inspected at 
Winnipeg, failed to pass inspection as fit for 
the four highest grades of Manitoban wheat, 
and a good deal of the damage was due to 
“ frosting.* ’ This year we are getting substan¬ 
tial quantities of Manitoban wheat similarly 
affected. In England while we are quite con¬ 
tent to grow late ripening wheats, and consider 
Fife an early-ripening one, the Canadians have 
been striving to produce wheats equal in 
quality to Fife, which shall grow and ripen in 
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an even shorter period, and they have j^^ood 
reason to be pleased with their success in pro¬ 
ducing!^ some, which require five to nine days 
less than Fife for their whole period of growth 
from sowing to cutting. 

It is said that Canada will grow all the 
wheat required for the increasing importations 
of the United Kingdom. Let us look at the 
principal conditions which have a bearing on 
that statement. The reputation of Canadian 
wheat is deservedly high. In buying Russian 
wheats the importer bases his ideas as to value 
on a sample more or less accurately represent¬ 
ing the actual wheat offered. In the United 
States and Canada, systems of grading have 
been established, and each lot of wheat as it is 
received into an elevator is examined, and 
graded according to quality. The identity of 
that particular lot of wheat ij no longer pre¬ 
served. (Operators buy wheat on certificate, 
and the mere production of the certificate is 
held to be sufficient evidence that all the 
requirements of the deal have been complied 
with, so far as quality is concerned. It is 
obvious that the selling value of the wheat 
depends to a considerable extent upon the 
confidence with which such certificates are 
regarded. European buyers regard United 
States certificates with suspicion, for the 
arrangements controlling their issue are far 
from perfect; but the reputation of Canadian 
grading is deservedly high, and the best grades 
of Manitoban wheat command absolutely 
maximum prices as a rule. We have seen 
that a substantial, sometimes a large, propor¬ 
tion of Canadian'wheat is of inferior quality, 
but the authorities show no disposition to 
“debase their currency,” if I may use the 
simile. If the quality be poor it is graded 
accordingly, and the confidence w’hich such 
honest action inspires in buyers is reflected in 
the relatively high prices paid for Canadian 
wheat. I cannot discuss to-day the advan¬ 
tages and disadvantages of any system of 
grading, but undoubtedly the marketing of 
the tvheat in large quantities is facilitated 
thereby. 

The Canadian arrangements for storing and 
-transport are also admirable. A London 
miller, severely handicapped by exorbitant 
and grossly unfair dock charges for handling 
bulk wheat, regards with envy and admiration 
the rates in force at Canadian Public Ter¬ 
minal Elevators, by which receiving, handling, 
cleaning, delivering, and storing grain for 
fifteen days, including fire insurance, costs 
Jc. per bushel, say, is. ijd. per ton. The 


average Canadian railway car holds 134 qrs., 
more than three times as much as our English 
trucks. Everything seems to an Englishman 
designed to facilitate transport. From Winni¬ 
peg or other interior points to the terminals at 
Port Arthur or Fort William wheat is moved 
by rail. From these ports, it can be taken to 
Montreal, all the way by water, between the 
end of April and beginning of December, and 
Professor Mavor puts the cost of such transit 
at, say, is. 5d. per quarter. An all-rail tran¬ 
sit, Winnipeg to Montreal, costs 6s. per 
quarter, or about one farthing per ton per 
mile. In the winter months, wheat has either 
to be stored, or moved by the much more ex¬ 
pensive rail transit to St. John, or a United 
States port, costing about 5s. per quarter for that 
part of its whole journey. The freight and hand¬ 
ling charges on wheat for export consequently 
vary considerably, but I think it may be figured 
at, say, qs. per quarter for its long journey to 
London, a cost which, of itself, indicates how 
cheap the facilities provided are. If, therefore, 
average quality Manitoban wheat realises 
30s. (c.i.f.) delivered to London, it would be 
approximately correct to say that the farmer 
in the Canadian North-West would obtain 
about 2IS. per quarter for his wheat at the local 
elevator. 

I cannot enter into any detailed examination 
of the cost of production. Professor Mavor 
puts it at about i6s. 8d. per quarter, exclusive 
of storage chargt's, provided the farmer gets a 
fair yield, and in his opinion this covers the 
“ actual cost, plus a small amount for land and 
improvements (rent) and profit (wages of super¬ 
intendence).” Mr. Herbert Grange, the author 
of “An English Farmer in Canada,” has put 
the cost at 45s, per acre, which, at 18 bushels 
per acre, equals 20s. per quarter. Some year^ 
ago I was engaged in a controversy as to the 
cost of growing wheat in the North-West of the 
United States, and growers who had farmed in 
the Red River Valley for 13 years, and w^ere 
then farming in six different counties, said that 
my figures w^ere too low. Including an item for 
something in the nature of rent, and others for 
seed, cultivations, harvesting and threshing, 
they put the cost at 360. per acre, which covered 
one summer fallowing in five years. The best 
Canadian practice is to allow one-third of the 
cultivated land to be fallow in summer, buf 
that means a larger yield per acre, so the cost 
per quarter given above has confirmation in 
these United States figures. I think, there¬ 
fore, that we may take 17s. per quarter as th^ 
approximate cost of production, which equals 
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38s. 3d. per acre. Let us look at the yields 
per acre in grain and money. 

The high quality of Manitoban wheat at its 
best is not evidence of the soil’s high crop- 
producing power, for the best wheat as regards 
quality produced at Rothamsted comes from 
the continuously unmanured plot with its rela¬ 
tively low yield per acre. The soils of the 
Canadian North-West vary a good deal; it 
must not be assumed that all are suitable for 
competitive wheat-growing. One most im¬ 
portant inducement to grow oats rather than 
wheat is that they mature in seven to fourteen 
days less time than wheat; another is, that 
the yield of oats per acre in Manitoba is twice 
as much as that of wheat. 

In Manitoba, of the land under grain crops, 
the percentages under wheat and oats have for 
many years remained constant; in otherw'ords, 
the acreages under these two cereals increase 
at the same proportionate rate. In the 'I'erri- 
tories, the acreage under oats increases faster 
than the area under wheat. 

Table VI. shows, with other particulars, the 
average yield per acre in the Canadian North- 
West. This compares favourably w'ith the 
yield of spring wheat in the United States, 
which is only 13^ bushels, very favourably 
with Australia, but is much lower than the 
average yield (31A bushels) in the United 
Kingdom. If, when Canadian wheat is worth 
30s. (c.i.f.) per quarter in London, we take the 
average of 18 bushels at 21s. per quarter de¬ 
livered to the local elevator, and ignore straw 
value, we get 47s. 3d. as the gross money 
return per acre for growing w^heat in the 
Canadian North-West. The cost of pro¬ 
duction we have taken as 38s. 3d. per 
acre. This shows a profit, and to that 
extent wheat - growing is attractive. But I 
think a few more points should be taken into 
consideration. The average Canadian farm is 
not large. In Ontario, it was at the 1901 
census only 115 acres; in Ihe North-West it 
was under 300 acres. We have seen that the 
best Canadian practice is to allow one-third of 
the cultivated land to be fallow each year. 
If the full profit be earned on 200 acres the 
annual amount would be ;^90. This is not to 
be despised, but having regard to the risks 
involved, it reminds one of the distinction 
drawn between making and saving a fortune. 
With a population of, say, six per square mile 
in Manitoba, including the towns, and less than 
two per square mile in the Territories, the oppor- 
tunities of spending much at or near their 
homes are not great, and the life of a farmer 


who specialises on corn-growing can appear 
attractive only to those fond of a very quiet 
one, in very cold, dry weather. I asked the 
head of one of the great United States milling 
concerns how' the farmers growing wheat in 
the North-West of the United Slates liked the 
life and work with wheat at 30s., delivered to 
London. He replied that they liked it im¬ 
mensely, but further enquiries brought out the 
point, that the result w^as by comparison with 
the hardships they, largely emigrants, had 
endured in the countries they came from. 
Professor Mavor, wTiting in 1904, said that 
“ probably not more than 50 per cent, of the 
present population of Manitoba and the lerri- 
tories together are of strictly British origin.” 
The remainder were largely Cerraans, Rus¬ 
sians, French, Austro-Hungarians, Half- 
breeds, and Indians. 

I have twict' already mentioned a point in 
connection with wheat-grow'ing which is fre¬ 
quently overlooked. In the Canadian North- 
AVest sowing is done in April, the harvesting 
in August and September. Some ploughing 
is done in the autumn, and wheat can be 
delivered to the elevators in the dull season, 
but the great work of wheat-growing, necesitat- 
ing labour from sources outside the farmer’s 
own establishment, is done in four to six 
weeks. This is an old trouble. Prior to the 
invention of the self-binding harvester, it 
greatly restricted the area of w'heat produc¬ 
tion, and the difficulty of getting labour for so 
very small a proportion of the entire year will 
no doubt operate to restrict the indefinite 
extension of wheat-growing, as the sole or an 
important means of agricultural production. 
Professor Mavor estimated that 180,000 “rural 
persons” would be required to secure a con¬ 
tinuous yield of 6^ million quarters of wheat 
per annum. W'e have seen that in Australia 
the production of wheat doubled when the 
population doubled. I cannot now enquire to 
what extent the same conditions are likely to 
govern production in Canada, but it is patent 
to all that Canada does not mean to live for 
wheat alone. She has mines, fisheries, forests, 
manufactures ; she can produce oats, barley, 
fruits, cattle, butter, bacon, and other good 
things in abundance; she has a great future 
before her; she has enormous areas of un¬ 
cultivated land capable of cultivation, but 
whether she will specialise on wheat-growing, 
competing, for instance, with Argentina^ 
which in the last 20 years has increased its 
area under wheat more than twice as fast,as 
Canada, remains to be seen. 
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Twenty years ago it seemed that California 
had a great future before her as an exporter of 
( heaply-produced wheat, but she has diverted 
her agricultural production into other channels. 
With that striking case in mind, I am strongly 
disinclined to prophesy concerning the possi¬ 
bilities of wheat-growing in Canada or on the 
sister but different point as to how much she 
will be able to spare for export, but am content 
to have set forth some points with the object of 
getting facts into focus, and now finally to 
specify what she has already done as a wheat 
producer and exporter. Table VI. shows how 
the total crop of the Dominion and how her 
exports have increased, and incidentally, how 
the production of wheat in the older provinces 
has decreased. In the five years 1893 to 1897 
inclusive, the United Kingdom imported an 
average of 22,684 000 quarters, of which 
Canada supplied 5A per cent.; in the years 
1898 to 1902, the United Kingdom imported 
an average of 23,357,000 quarters, of which 
Canada supplied 9 per cent. In the five years 
1903 to 1907, the United Kingdom imported 
26,951,000 quarters per annum, of which 
Canada supplied lo.l per cent. 

IXDl 

In the production of wheat, India presents 
many points of striking dissimilarity to Aus¬ 
tralia and Canada. We see the same vast 
areas and liability to drought and rust, but 
there the principal points of resemblance cease. 
In Australia and Canada, only a relatively small 
proportion of the total area is as yet under 
crop ; in India only about 20 per cent, of the net 
area is described as “cultivable waste other 
than fallow.” In 1901 Australia had a total 
population of about 4 millions, Canada about 5 J 
millions, and India 294 millions, of whom nearly 
192 millions were dependent on agriculture. 
This means that, whereas in Australia and 
Canada the population is less than 2 per 
square mile, in India it ranges in the principal 
wheat*growing areas from 67 in the North- 
West to over 400 per square mile in the Indo- 
Gangetic Plain West. According to the 
census of 1901 there were over 106 millions 
under the heading rent - payers (tenants) 
against 4 millions under the heading farm 
servants, and 29 millions under the head¬ 
ing of field labourers. Obviously, therefore, 
we have in India quite a different set of agncul- 
tural conditions from those we have been con¬ 
sidering. In Australia, over 60 per cent., and 
in North-West Canada about 65 per cent, of 


the cultivated area is under wheat; in India 
only about 10 per cent. In the two former 
countries, wheaten bread is a principal article 
of diet; in India, fermented bread seems to 
have been unknown prior to the advent of 
Europeans. Kven now, wheat is an important 
article of food in the Punjab only, and there 
it is generally consumed by the natives in the 
form of coarse cakes toasted by the side of an 
open fire. 

This point is more important than it might 
appear to be, for the wheats which yield flour 
better suited for British con.sumption do not 
suit the native requirements so w'ell as the 
varieties or types of wheat grown in large 
sections of the country. We used to get a 
large proportion of Indian wheat from Calcutta 
and Bombay, but in recent years the export 
trade has been confined principally, indeed 
almost exclusively, to Karachi. In Table VII. 

I have given detailed figures concerning the 
principal wheat-growing districts. From them 
it will be seen that the Punjab, including the 
North-West Frontier Province, heads the list 
of wheat-producing districts, and shows a sub¬ 
stantial increase in the area under that crop. 
Take into consideration also that the popula¬ 
tion there equals only 67 per square mile, and 
the growth of Karachi as a wheat-exporting 
port is explained. Of the Punjab’s total 
cropped area, one-third is usually under 
wheat, and it will be seen that on an average 
of the last five years, including the North- 
West Frontier province, it equals 34 per cent, 
of the total area under wheat in India. Next 
in importance as a wheat-producer come the 
United Provinces. There wheat occupies 
about 20 per cent, of the total area under crop, 
equalling 25 per cent, of the total Indian 
w’heat acreage 'I hese two districts, the 
Punjab, including the North-West FVontier 
Province and the Ignited Provinces, provide, 
therefore, 59 per cent, of the total wheat-grow¬ 
ing area of India, and a very much greater 
proportion of the quantity exporte 1 . A long 
way behind the districts mentioned come the 
Central Provinces. Of their total cropped 
area about 13 per cent, is under wheat, which 
equals 11 per cent, of the total Indian wheat 
area. Then, in order of acreage under w'heat, 
come Central India, including Rajputana, 
Bombay and Sind, Bengal, in which only ^ 
about 2 per cent, of the total cropped area is 
under wheat, Hyderabad, East Bengal, and 
Mysore. 

It will be seen, therefore, that in India as in 
Ca:Dada wheat for exporfcomes from the North- 
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West. The point which commands first atten¬ 
tion is the increase and quantity of land there 
under irrigation. Sir George Watt says that 
** fully half the wheat area of the provinces 
named (Punjab and the United Provinces) is 
ordinarily under irrigation wheat/* and the 
increase in the irrigated area is the principal 
cause of the increase in wheat-production 
there. 

The man in the street regards India as a 
very hot country, but in the North-West, apart 
from the hills, the w'eather in winter is cool or 
actually cold, and Sir George Watt savs that 
sometimes much harm is done to grain by frost 
in ripening—a repetition seemingly of Canadian 
conditions. But the similarity is superficial 
only. 1 gave my authority for the statement, for 
we have never seen in England wheat ‘ ‘ frosted * * 
as Canadian wheat not infrequently is. It 
seems to me that such mishaps to the w'heat 
crop may be likened to English late spring 
frosts such as those which we had last year, 
when snow fell at the end of April, or in the year 
when the “Derby” was run in a snowstorm. 
Such misfortunes damage the life and yielding 
capacity of the plant, but do not actually 
damage the grain itself. In the north-west 
of India as in England, sewings are com¬ 
menced in October, but whereas in England 
the plant after an autumn growth does 
little more growing till April and ripens off 
in a time of decreasing tt'mperatures occupy¬ 
ing nine to ten months from sowing to 
harvest, in the great wheat-growing districts 
of India the corn is harvested in the late 
winter or spring, in a rapidly-increasing tem¬ 
perature. Cutting begins in February in Berar, 
in the beginning of March in the Central Pro¬ 
vinces, in March and April in the United 
Provinces, and in the latter part of April and 
May in the Punjab. This means that in India 
from four to seven months are required for the 
eiltire period from sowing to harvest. In 
Mysore, a wheat known as “ Jave Godhi,** 
which seems to be “ spelt,** is sown in May or 
June, and harvested three months later. This 
last-mentioned fact is of no importance to us 
to-day, except to illustrate the great diversity 
in species and conditions of growing found in 
India. In some parts of India wheat is grown 
principally in rotation with leguminous plants, 
such as gram, or in rotation with cotton or 
maize, or millet, but in the Punjab, both on 
irrigated and unirrigated lands, wheat follows 
wheat for a succession of years, with an occa¬ 
sional whole year’s fallow, or an alternation 
mth some summer crop. One point in culti¬ 


vation which seems extraordinary to an English 
farmer is the great number of ploughings. In 
the Punjab, if wheat follows maize, the land 
gets three or four, if it follows a fallow it gets 
eight or ten. In the United Provinces the 
land is ploughed, on an average, about eight 
times for wheat. I dare say these ploughings 
are not very thorough according to our 
English ideas, and it is said to be difficult or 
impossible to find a pebble, however small, on 
a journey of 2,000 miles, from the Hay of 
Bengal, up the (ianges, and down the Indus to 
the mouths of the Indus, but the number of 
ploughings, undertaken, I imiigine, for the 
conser\^ation of water in the soil, make this 
impression on my mind. I certainly would 
not venture to make any estimate of the 
cost of production in India, and the only 
figures on that point w'hich I have seen con¬ 
cern Khandesh, where it is put at 14s. jd. per 
acre on unirrigated land; but if the 14s. yd., 
w’hich reminds one of the Australian figure for 
big farms which I have given, includes many 
ploughings, what would the cost be if only one 
good one, or, perhaps, two were required, as 
in England, Australia, or Canada ? The 
quantity of seed used per acre varies from 
40 to 140 lbs. per acre, and the yield depends 
largely on whether the land is irrigated. 

In the Punjab the average yield per acre is 
about 107 bushels for unirrigated and 15.I 
for irrigated land, with an average for the 
province of 12*8 bushels. In the United 
Provinces the yields are 13*3, 20'6, and 17.J 
bushels respectively. In the Central Pro¬ 
vinces the figures are 9 J bushels for unirrigated 
and 15*4 bushels for irrigated land. The 
highest figures I have seen concern Aimir- 
Merwara, of which it is said that “ the out-turn, 
if the crop be manured and irrigated, is about 
34 bushels” per acre. I suppose, however, 
that the figures on this point of most interest 
to us are to be seen in Table VII., where the 
average yield for the last five years from 
26,739,000 acres is 7,991,000 tons, or iri6 
bushels per acre. 

The Indian Government is doing valuable 
work in studying the problems concerning 
wheat production. The most important work 
for scientists is to find or breed varieties of 
wheat which shall be suitable as regards type 
and quality to local and export requirements, 
to see that these varieties are drought-resist- 
ant, and, perhaps, above all, to see that they 
are rust - resistant. In all wheat-growing 
countries, even in England^ this rust problem 
is extremely important; in some, as we shall 
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see later on, its claims are paramount. In 
India it concerns principally the triangular 
area enclosed by lines uniting Bombay, Simla, 
and Calcutta, and in this area the losses from 
rust alone have been estimated at not less than 
two millions sterling per annum. In the Punjab 
the ravages of the disease are not so great, 
because of its dry climate and soil, but on the 
increasing area of irrigated land, the heavy 
floodings will probably bring about an increase 
of the losses from rust. This rust question is 
so important that I must refer to it again 
briefly later on. For the present all I need 
say in connection with it is, that Durum wheats 
are grown to a large extent in districts liable 
to it. The natives like Durum wheats for 
use as food in preference to varieties of the 
J'riticum vuJgarc type, and the Durums are 
better drought and rust-resisters than ordinary 
wheats. 

J have no ambition to be a prophet in any 
matter: most certainly 1 do not wish to be one 
in connec'tion with the production of wheat in 
India. It seems to me quite impossible to 
foretell what India can do in the way of ex¬ 
porting wheat. The discovery or breeding of 
drought resistant heats will no doubt help 
th(* crop per acre, probably the acreage under 
wheat. So will the further extension of irriga¬ 
tion, so will the recent discoveries as to the 
prevention of rust, and so will any means that 
will make w’heat growing more certain in its 
results ; but work in these directions is not so 
certain to result in an increase of area under 
wheat in India as it may and probably will 
elsewhere. In India an increase of w^heat-pro- 
duction docs not depend on an increase of 
population, for the necessary population is 
already there, and we have seen that the area 
of cultivable, but at present uncultivated, 
land is not large. In Australia or Canada it 
is largely, but not exclusively, a question of 
cereals or nothing; in India, the grower in 
large districts has many strings to his bow, 
sufficient to make an enormous difference in 
the surplus for export over and above native 
requirements. Table VH. also shows that 
on an average of the last five years only 
16 per cent of the total crop has been 
exported. Sir George Watt, in ‘'The Com¬ 
mercial Products of India,*' says that “if 
wheat displaces any crop it would be cotton, 
certainly not the food grains of the people.*' 
In the eighties, when prices were fairly high 
and ocean freights falling, the exports of wheat 
from India went up till in the one season, 
over 7,000,000 quarters were exported. 


Then came a collapse in prices, and with that 
a sufficient diminution in the acreage under 
wheat, especially in the Central Provinces, to 
carry the exports down to small or very small 
quantities. Table VII. shows the history of 
acreages, crop, and exports since then. With a 
remarkable increase in area and a big yield per 
acre in 1903-4, the exports went up so much that 
in 1904 the returns for the United Kingdom 
(see Table II.) show that India headed our list 
of wheat imports, the quantity being substan¬ 
tially more than those from Australia, New^ 
Zealand, and Canada combined. Unfortu¬ 
nately she has not maintained that position 
owing to smaller crops, and drought has 
brought her surplus for export dowm to very 
small figures in the current Indian fiscal year. 
It is to be regretted that w'e cannot rely on a 
regular supply of largii quantities of wheat 
from India. 

On one important point she has immensely 
improved her position. Until recently Indian 
wheat w'as shipped in a disgracefully dirty slate. 
On May 31st, 1889, following a conference at 
the India Office on the subject, Mr. (now Sir) 
John M'Dougall read a paper before this 
.Society, the burden of which w'as the improper 
or fraudulent admixture of dirt and extraneous 
matter to w’hcat. 'fhe abuse gradually got 
worse under pressure of competition in price, 
until something had to be done to stop the 
shady ways of the middlemen. So it came 
about that in 1900-7, I am glad to say during 
my term of ofl&ce as President of the 
National Association of British and Irish 
Millers, concerted action was taken by ship¬ 
pers, merchants, and millers, by which the 
admixture of dirt, barley and other extraneous 
matter has been actually stopped or brought 
within small limits. Practically all Indian 
wheats for export are now sold and bought 
on terms whereby, under proper and specified 
conditions, each bulk of Indian wheat is 
sampled on arrival at our ports, and the 
samples are analysed to ascertain the per¬ 
centages of dirt, barley and extraneous matter 
contained in them. Barley, pulse, and other 
feeding stuffs are allowed without deduction 
up to 2 per cent., but over that figure they 
have to be reckoned and paid for at half the 
price of wheat. Receivers are also entitled to 
deduct from their invoices the value of all dirt, ^ 
non-farinaceous seeds, and other extraneous 
matter reckoned at wheat prices, and if there 
be more than 2| per cent., the deduction for 
the percentage over that figure can be made 
at double the wheat price. 
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New Zealand. 

The production of wheat in other parts of 
the British Empire can be sufficiently reviewed 
in a few words. 

Since December 31st, 1893, the population 
of New Zealand has increased by about 
250,000. The average yield of wheat per acre 
for the five years 1893 to 1897 was 23J bushels ; 
for the five years 1903 to 1907 it was the par¬ 
ticularly good one of 33 bushels, yet the land 
under wheat decreased from 255,321 acres in 
the former period to 222,373 acres in the latter, 
and the exports, which in the former period 
averaged 84,704 quarters per annum, fell in 
the later period to 47,874 quarters. At present 
about 75 per cent, of the wheat produced in 
New Zealand is grown in the “ provincial 
district ” of Canterbury. In quality. New 
Zealand wheat resembles English at its best. 
It is estimated that there are 13,000,000 acres 
in the North Island and 15,000,000 in the 
Middle Island fit or copablc of being made fit 
for agriculture. Of these 28,000,000 acres, 
about half are under sown grasses, crop, 
fallow, garden and orchard, but there are only 
about 650,000 acres under grain of all kinds. 
There were in 1906, 72,338 occupied and culti¬ 
vated holdings over one acie in extent, averag¬ 
ing about 200 acres each. We have seen, in 
reviewing Australian conditions, that in States 
where holdings are small, like Tasmania and 
Queensland, farmers do not specialise on 
wheat-growing, and we see the same state of 
affairs in New Zealand. 

Cape Colony. 

Cape Colony produces from 200,000 to 
300,000 quarters of wheat per annum, which 
equals about one-fifth of its annual require¬ 
ments. Owning to the existence of a protective 
duty, the price of wheat in the colony has, for 
several years, been more than 40s. per quarter, 
and there are large areas in which rains are 
regular, and the soil suitable for wheat pro¬ 
duction. The great hindrance to an extension 
of wheat-growing is rust. Varieties which 
are, in a high degree, rust-resistant in their 
own countries, such as the Australian Gluyas, 
Bobs and Jonathan, are in Cape Colony badly 
affected. An Italian variety, called Rietti, 
seems to have done well in very recent years, 
but its quality is not good. This, ^however, as 
a result of Professor Biffen’s discoveries, is 
no hindrance to its use as a parent of rust- 
resistant varieties, as we shall see later on. 
Within the last fortnight I have heard of 
another variety, said to be like Talavera in 


appearance, and obtained by selection in South 
Africa, which appears to be highly rust-re¬ 
sistant, or actually rust-proof, so we may hope 
that the day is not far distant, when rust, as a 
paramount hindrance to wheat production in 
South Africa, can be eliminated. At present, 
the South-West and Queenstown Provinces are 
the principal wheat-growing districts of Cape 
Colony, and wheat does well near the sea coast 
in the south of the colony. In the Karoo and 
the North-West very heavy crops can be ob¬ 
tained under irrigation, but where irrigation 
is practised, other crops give better results 
than wheat. The colony obtains its imported 
supplies mostly from Australia, but a moderate 
quantity was obtained from Argentina and the 
linked States in 1907. 

Natal and Okanuk River Colony. 

In Natal and the Orange River Colony very 
little wheat is grown, though climatic condi¬ 
tions in Basutoland, and in certain parts of 
the upland districts of Natal, are suitable for 
wheat growing. The 1907 Statistical Year 
Book for Natal gives the total acreage of 
wheat grown by Europeans as only 370 acres, 
and the crop as 3,174 bushels, from which it 
appears the yield per acre is very small also. 
The third annual report of the Orange River 
Colony’s Department of Agriculture makes no 
mention of the acreage under wheat, but it is 
known that before the war a considerable 
quantity was grown in the eastern districts of 
of the colony. In both States experimental 
work on wheat is being done, but the favourite 
cereal is maize, of which Natal is'beginning 
to export substantial quantities of first-rate 
quality. In addition to rust, the Orangt* River 
Colony has to deal with the pests of locusts 
and a little insect known as the wheat-louse, 
w^hich has on several occasions cost the 
colony the loss of nearly the whole of its 
wheat crop.” 

Transvaal. 

Only a very small quantity of wheat, say, 
40tf000 quarters per annum, i$ grown iu the 
Transvaal. The yield per acre appears to be 
good; indeed, it is reported that extraordi¬ 
narily large yields per acre can sometimes be 
obtained on very rich land, and the price of 
wheat in the Transvaal is high. But tbe 
great hindrances to larger wheat production 
are rust and drought. Rust is the great and 
overwhelming difficulty w^hich the Transvaal 
wheat grower has to face. Its attacks are in 
some seasons more severe than in others; 
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sometimes they begin earlier in the season, 
and are, therefore, more deadly than in others, 
but the pest is ever present. It affects wheat 
in low-lying areas more than in higher ones, so 
it has been found possible to grow spring-sown 
wheats on the high veldt. The Australians 
have found that very rapidly maturing wheats 
arc able to resist its attacks with more success 
than slowly maturing ones, and the same 
principle applies both to winter and spring 
sown wheats in the Transvaal. 

Drought, the other arch-enemy to wheat 
growing in the Transvaal, has had so potent 
an influence, that until recently, substantially 
the only wheat raist‘d there was winter wheat 
grown under irrigation sown in May or early 
June, and harvested in October or November. 
The quantity of irrigable land in the 'IVansvaal 
is very limited and oat-hay competes with 
wheat for it. However as lucerne is to some 
(‘xtent replacing oat-hay the area of irrigated 
land available for wheat-growing will probably 
increase. At present the piincipal centres 
for irrigated wheat lands in order of impor¬ 
tance are- -Mariro, Rustenburg, Lydenburg, 
Potchefstroom, and Pretoria. In the United 
States, 'Canada, and Australia the farming ot 
**dry land” has received special attention, 
and in the Transvaal also by adjusting methods 
of cultivation and by finding or breeding varie¬ 
ties of wheat better suited to such lands the 
production of wheat may be increased. At 
present the quantity produced in the Trans¬ 
vaal is very small, quite insufficient for its own 
consumption. 

Rhodema. 

Wheat is grown to a very limited extent in 
Rhodesia, although its value in that country 
ranges from 60s. to 75s. per quarter. The 
precipitation of moisture in the wet season, or 
summer months, extending from October to 
April, is usually sufficient to grow cereal crops 
without irrigation, but rust is the chief factor 
against the successful cultivation of wheat in 
that period. It can, however, be grown in the 
long dry season, April to October, under irri¬ 
gation, but that means a large capital expen¬ 
diture, so very few Rhodesian farmers are 
able to grow wheat at all. The acreage under 
wheat is being gradually increased, and 
experiments are being made with the object of 
discovering a wheat which is sufficiently 
t^sistant to rust to insure its being successfully^ 
IfPdwn during the wet season. Should such a 
variety be discovered the production of wheat 
woulA in a few years be very lar^ly increased. 


and instead of importing wheat, wheaten flour 
and bran to the value of nearly ;^40,ooo 
per annum, Rhodesia would probably be able 
to export to the other South African States. 

Briiish East Africa. 

Through communications with a young 
Scotch miller, who is settling in British Hast 
Africa, and who w'anted information from me 
as to rust-resistant varieties, 1 learned that 
wheat of good or first-rate quality can be 
grown there, and that there appears to be a 
large area suitable for wheat-growing in that 
country. A sample of British East African 
wheat given me had the appearance of well- 
grown Australian wheat. With this informa¬ 
tion in my possession, I made further enquiries 
of the Secretary of State for the Colonics, and 
he very kindly and promptly sent me the 
following extract from a “ Report by the 
Director of Agriculture East Africa Protecto¬ 
rate,” dated August 22nd, 190S :— 

“Wheat is another crop which from results ob¬ 
tained points to profitable extension. The Glu^as 
wheat imported two years ago has been grown in 
many districts of the Piotectorate, and so far has 
proved rust-resistant both when sown in the long as 
well as the short rainy seasons, and samples have 
been reported upon as possessing very high milling 
qualities. 

“ Other varieties, such as Medeah, Jordons Korn, 
ivc., imported from the south, have also given satis¬ 
factory results in certain districts, but these require 
further trial before full dependence can be placed on 
them. 

“ Apart from a good and growing local market, 
there is a market in the south for very large quantities 
of wheat, and the Proctectorate farmer should, owing 
to his being able to grow two crops a year, stand on 
very favourable terms with the farmers of the other 
wheat-producing countries, where they have to be 
satisfied with only one harvest a year. 

“Arrangements are being make to import from 
South Australia, after this harvest season, a quantity 
of fresh Gluyas seed, for issue, and co-operative ex¬ 
periments will be conducted with other varieties to 
test their comparative merits.” 

The Ru.st Problem. 

Of all the diseases to which the wheat plant 
is susceptible, rust is by far the most important. 
It seems to be ubiquitous. We have seen that it 
is the chief obstacle to wheat^growing in South 
Africa, and that in India its ravages have been 
estimated to cost that country in diminished 
income ^^2,000,000 sterling per annum. In 
Australia conferences were held in the early 
nineties Specifically to consider what could be 
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done to stay its ravages. In Canada special 
attention is given to the problem at the ex¬ 
perimental farms, and the world has been 
searched for rust-resisting varieties. In the 
United States reports of special harm from 
rust are quite enough to raise prices. It has 
been said on high authority “that Prussia 
alone lost some ;^2o,000,000 in one year'* 
through rust. All of our English varieties of 
wheat are susceptible to it, but fortunately of 
the various sorts of rust, our wheat fields suffer 
almost exclusively from yellow rust i^Puccittia 
glumarum)^ which is not nearly as virulent 
as, say, black rust {Pucctnia gramtnis), but 
there is hardly an English wheat field free from 
attack in greater or less degree. If any person 
wishes to obtain an admirable summary of the 
position concerning rust he should read Pro¬ 
fessor Biffen's article on “ Rust in Wheat ’* in 
the “Journal of the Board of Agriculture *‘ for 
July, 1908. For present purposes 1 may describe 
it as a fungoid, parasitical disease, which saps 
the vitality of the plant, hinders its breathing, 
and weakens the straw, so that it cannot stand 
up so well as it ought to do. The only prac¬ 
tical remedy for it is to find varieties which 
are either immune to its attacks or sus¬ 
ceptible to only a moderate extent. Each 
countr>% or, in the case of large countries, 
each district, has to w'ork out its own sal¬ 
vation in this matter, for a variety of wheat 
which is immune to one variety of rust may be 
susceptible to another, and local conditions 
have to be taken into account. For instance 
“ Einkorn,*’ a primitive type of wheat, useless 
as a cropper to an English farmer, has been 
found to be immune to rust in England, but in 
certain districts of India it will not yield grain 
at all. I was lucky enough to find growing 
among some hundreds of varieties of foreign 
wheat tested for the Home-grown Wheat Com¬ 
mittee at Addlestone, Surrey, a club-headed 
sort which also is immune to rust in England, 
Investigators all over the world are similarly 
searching for immune wheats, and if they find 
what they want their rust problem is prac¬ 
tically solved, for the following reasons. 

Farrer had noticed that among the progeny 
of a cross in which the parents differed as to 
the extent of their rust resistance, some of the 
progeny inherited the rust-resisting character¬ 
istics of the healthier parent. Professor Biffen, 
of Cambridge, the botanist member of the 
Home-grown Wheat Committee, in his applica¬ 
tion of Mendelian principles to wheat, has 
^one a good deal furtl^er than that, and shown 
that immunity and susceptibility to disease is 


a true Mendelian unit which is handed down 
to the progeny, in a definite ratio, so that a 
breeder working with two parents, one sus¬ 
ceptible the other immune, can predicate 
with certainty that in the second generation 
a form or forms, equalling one-quarter of 
the entire progeny, will be as rust-resistant 
or immune as the rust-resistant or immune 
parent is. 

In the light of this and similar discoveries, 
we have no longer to regard a wheat plant 
from the breeder’s point of view as an entit}^ 
but as a bundle of entities, each entity suscep¬ 
tible to handling by the breeder and capable 
of forming a fresh combination with each and 
every unit in the parents used. The calcula¬ 
tion of possible combinations is work for a 
mathematician when the parents differ on 
many Mendelian points; in its results it 
reminds one of change ringing on church 
bells. I cannot to-day elaborate this point. 
It opens up and puts on to a scientific basis 
almost limitless possibilities in the production 
of new varieties of wheat, each ideal for 
specified countries or districts, enabling the 
breeder to take from any variety its one or 
more good points, apart from w'hich it may be 
useless, and set it or them up in fresh com¬ 
binations with other units taken from one or 
more other varieties. In this w’ay we can 
get in England maximum quality of grain and 
straw without sacrifice of cropping capacity, 
but as a contribution to the world’s 
welfare, nothing we have accomplished can 
compare with Professor Biffen’s work in con¬ 
nection with the rust problem. Nor is its im¬ 
portance limited to wheat or plants. The laws 
of heredity, on which it is^based, apply to plants 
generally, to animals, and to man, and it may 
be we are as yet recognising only dimly the 
possibilities arising from his work on the in¬ 
heritance of disease in wheat. For present 
purposes I need only point out that the appli¬ 
cation of his discoveries may very greatly in¬ 
crease the wheat-production of the British 
Empire and of the world. It will decrease the 
uncertainties concerning yield per acre in all 
wheat - growing countries; it may increase 
enormously the area on which wheat can be 
profitably grown. 

Effect of Price on Production. 

I want to close this paper with a few remarks 

the effect of price on production. I have 
throughout been talking of 30s. c.i.f. per quarter 
delivered to London. In the last few years 
good wheats have been realising more than 
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^hat, but in the middle nineties their c.i.f. value 
was about 25s., and having regard to the facts 
that even now wheat can be grown at a profit 
at 30S. c.i.f. delivered to London, and that 
science is showing the producer how to improve 
the profits of that operation, having regard 
also to the fact that the quantity of available 
land on which such wheat-growing can be 
extended is not nearly exhausted, I do not 
anticipate for many years to come an average 
value of wheat, under normal circumstances, 
in excess or substantially in excess of 30s. 
The effect of production on price is prompt in 
its action ; the effect of price on production is 
much slower. 

The international grain market may be 
called a pool, into which the exporting coun¬ 
tries pour their surplus, and from which the 
importing countries draw their imports. Like 
other great trades the work of the corn trade 
is highly specialised, and competition very 
fierce. Variations in quality, weights, methods 
of packing and transport, the helps and hin¬ 
drances at each port importing wheat to the 
quick unloading of ships, and many other 
points are all known and appraised at 
a proper price in making bargains. The 
margins of profit on large transactions in 
wheat are so exceedingly small per quarter, 
that there is absolutely no room for senti¬ 
ment, and, in fact, there is none. Subject 
to all the variations on technical points 
and intrinsic worth, all the wheats in good 
supply are equal in value in the interna¬ 
tional pool, whatever their origin, and it is 
true, as a generalisation, to say that the 
average value of w heat for any year depends 
exclusively on supply and demand, realised 
and prospective. Speculators whose operations 
ignore that primary consideration have their 
day, and cease to be. Three halfpence per 
quarter are sufficient to decide the destination 
of any wheat from the pool, and if any country 
or port chooses to impose any tax or due on 
wheat, it is the buyer who pays it, apart from 
and beyond the price he paid for the wheat in 
the international pool. 

It is, therefore, the value of wheat on this in¬ 
ternational basis, less the cost of getting it into 
the pool, which decides what the grower in an 
exporting country gets ; and the international 
value, plus the added charges, settles the value 
of wheat in the importing country. If a 
country can avoid dealings in the interna¬ 
tional market, and maintains a duty on wheat, 
its wheat markets follow an independent 
course, at a higher-—perhaps only a slightly 


higher—level of prices than that of the inter¬ 
national pool, but so long as it depends for the 
sale or purchase of a substantial part of its 
wheat on international trading, the effects I have 
indicated follow. At present each country of 
the British Empire which has a surplus to get rid 
of, or needs to supply by oversea imports, goes 
as a separate unit to the international grain 
market. If an Imperial system of preferential 
treatment in fiscal matters be set up, the 
Empire w'ould be one unit in the international 
market, and until it is self-supporting, the ex¬ 
porting parts of it would realise an advantage 
in price at the expense of the importing parts 
of it. If in course of time the Empire, as 
France has now done for some years, should 
rather more than balance its production and 
requirements, growers will lose some of the 
advantage and consumers be saved some of 
the cost of the preference set up by law. If, 
taking a very long view, the Empire produces 
more than it w^ants and has to sell a surplus, 
either the whole advantage of the preference 
will be lost to the grow’er in the British Empire, 
or foreigners will buy the surplus at a lower 
cost than our own consumers pay for their 
actual requirements. 

For present purposes we have to dissociate 
scarcity or plenty arising from natural fluctua¬ 
tions in the yield per acre, from scarcity or 
plenty arising from variations in the acreage 
planted. We know that the requirements of 
the United Kingdom are increasing. We have 
seen that the proportion of our imports supplied 
by the Empire itself varies very much, and that 
the highest proportion on an average of years 
has been 34J per cent. We have seen that 
even if all the wheats shipped from Australia, 
Canada, and India were taken by the British 
Empire, it would still be a very long way from 
being self-sustaining so f^r as wheat is con¬ 
cerned. For many years to come, therefore, 
the Colonial or Indian seller can, in my view, 
if an Imperial preference be given, rely on 
getting an extra price over and above the 
value of wheat in the international pool, 
equal to the amount of the Imperial prefer¬ 
ence, but equally certain am I that the 
consumer of bread (at any rate, in the 
United Kingdom) will have to pay it, for 
merchants, millers, and bakers are working 
on such desperately fine margins per quarter 
per sack and per loaf that it is impossible for 
any or all of those traders to carry the added 
burden. 

Let us see, then, w'hat advantages a small 
duty, say, as. per quarter, wall be to the pro- 
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ducer. On that point we have to bear in mind 
the extraordinarily low yields of wheat per 
acre which I have pointed out. The English 
wheat grower would gain 8s. per acre, the 
Australian, say, 2s. 4d. per acre, the Canadian 
4s. 6d., the Indian 2s. lod. A person looking 
casually at these figures may well wonder 
whether such small additions can have any 
effect on the area under wheat, but we have 
to recollect also, the extraordinarily small 
margins of profit which appear to satisfy the 
Colonial and Indian producers. Taking that 
into account, the effect may be greater in 
Australia than in England, and it does 
seem to me that this 2s. per quarter may 
incn‘ase the acreage under wheat in the 
British E)mpire if the grower really gets an 
increased price thereby. I have stated it 
that way, for we have to consider the effect 
on the price of wheat in the international pool. 
The foreigner will go on putting his wheat into 
this pool and selling it at its international 
value. That value will be the result of demand 
as well as supply. Only as our purchases from 
the international pool fall off will the price be 
affected by any preference which we set up, 
and until w’e can be independent of the pool, 
the price within the Empire will be the price of 
the pool plus the duty. So if the world's wheat 
crop, through increased production in the 
British Empire, gets beyond requirements, the 
international value of wheat will fall, and with 
it the value of his wheat to the British 
Empire producer. It seems to me, there¬ 
fore, that all the time whilst the British 
Empire is increasing its wheat pro¬ 
duction until it becomes self-supporting, the 
consumer will pay the duty, the British Empire 
producer will get a pull of 2s. per quarter over 
the foreigner, but it does not follow that the 
British Empire producer will be better off. The 
foreign producer may be worse off, but that is 
not the same thing as saying he will pay the 
duty for us, for if a reduction in price be 
brought about, the benefit of it will accrue to 
the foreign buyer of imported wheat, as well 
as to the British importer, and the United 
Kingdom takes only about half of the wheat 
exported overseas. Furthermore, it must be 
remembered that the foreign grower is work¬ 


ing on the same small yields, and extraordina¬ 
rily small margins per acre, and he is not com¬ 
pelled to go on growing wheat. If he does not 
divert wheat land to other purposes, he may 
and probably would imitate the Australian and 
Canadian, who have found it more profitable 
to fallow the land frequently. The result of 
extended fallowing has been a smaller produc¬ 
tion of wheat from the same land in a given 
number of years, but larger yields per acre 
in the seasons when the expenses of seed, 
cultivations, to., were incurn'd, which 
means smaller aggregate production, but 
increased profits per annum. I hese pro¬ 
blems of wheat production are, like almo.st 
all modern commercial problems, extremely 
complex. It is difficult or impossible 
to foretell what will happen under normal 
circumstances. It seems to me absolutely 
impossible to foretell with certainty what will 
happen, if, with the best intentions, we still 
further complicate the problems by interfering, 
through legislative enactment,with the ordinary 
course of trade development. We have s(‘en 
that the wheat-growers of the British Empire 
and their scientific advisers are well in the 
forefront of modern developments, that modern 
scientific' discoveries will probably widen the 
area of production, and in all prol^ability 
diminish the cost of production if such de¬ 
velopments follow a normal course without 
any artificial raising of prices. The colonial 
producers, so long as they maintain or improve 
the actual and relative superiority of their 
wheats, can always find a market for whatever 
they produce. 

Here the argument must stop. I am not a 
politician, nor is this a political meeting. I 
have considered it part of my duty to lay 
before you some facts concerning the effects 
of price on production, and I have taken 
definite proposals as to a preferential duty as 
an illustration of my argument. I need hardly 
add that if through the usual workings of 
supply and demand, the relative abundance of 
gold, or in any other way, a higher range of 
prices can be relied upon, an incentive to 
increased wheat-production will be provided, 
to which the Empire would respond within a 
very few seasons. 
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APPENDIX. 

TABLE I.— Great Britain: Increase or Decrease in the Averaj^e Acreages of Various Crops, Bare 
Fallow, and Grass, in the Five Years, 1903 to 1907, as Compared with the Average Acreages in the 
Five Years, 1878 to 1882. (Extracted from Agricultural Statistics for 1907, Vol. xlii., Part I., pages 


78 and 79.) 

Wheat . 

Increase. 

000 omitted. 

Decrease. 
000 omitted. 

. I.t^O 

Barley . 


.... 68; 

Oats. 

.... tilC . 


Beans. 


. 168 

Peas . 


. 81 

Potatoes . 

_ 28 . 


Turnips and swedes. 


.... A2-/ 

Mangold . 

... - TO .... 


Cabbage, kohlrabi, and rape. 

... 22 . 

_ 

Clover and rotation grasses . 

.... 148 . 


()ther crops, including small fruit. 


. 53 

Bare fallow . 

_ 

. AO“ 

Permanent grass . 

• • • • 2,757 . 



3,370 


3,170 


Total arable land. — . 2,557 

Total acreage under crops and grass. 200 . — 


TABLE 11 . —Imports fin cwts.) 01^ Wheat and Flour into the U.K. (Flour taken at the 
e(|uivalent weight of wheat. Extracted from Agricultural Statistics.) 


Year. 

Aii.stralia. 

.New Zealand. 

India. 

1 Canada. 

Total from 
Itntish 
Possessions. 

Per cent, 
of total 
imports 
from British 
Possessions. 

Total from 
all sources. 

'893 

1,790,048 

841.283 

’ 6,199,985 

4,658,681 

13,491,340 

*4i 

93,806,666 

1894 

3.7*4.847 

237»5io 

5.363,749 

4,448,822 

13,817,881 

*4} 

96,702,072 

>895 

3.S74.4‘>' 

*3,700 

1 8,803,228 

5,099,183 

*7,49*,309 

I6> 

107,261,636 

1896 

6,500 

— 

2,113,218 

6,300,428 

00 

H 

99.637,369 

1897 

— 

— 

574.579 

6,946,459 

7,532.4*5 

8i 

88,685.553 

Average .. 

1,819,171 

218,498 

4,610,952 

5,498.715 

*2,150,979 

*2i 

97,218,659 

1898 

219,876 

4,800 

9,538,067 

7,745.64> 

*7,509.777 

*85 

94.4>8,359 

1899 

3,028,638 

707,128 

8,192.339 

8,727,222 

20,661,452 

21 

98,505,117 

1900 

2.9,9.267 

«.*38,544 

6,239 

7,997.627 

12,121,757 

I 2 l 

98,597.450 

1901 

6.197.019 

>,383,239 

3,34«.500 

8,577,960 

19,500,829 

*9i 

101,064,682 

1902 1 

4.2I7.0I3 

156,643 

8,842,182 

12,226,382 

25,443,85> 

23J j 

*07,927,701 

Average ..j 

3.316,363 

678,071 

5,984,065 

9,054,966 

*9,047.533 

>9 i 

100,102,662 

1903 

61 

204 

*7.058,698 

14.465,484 

3*.559.499 

27 

>16,744,152 

1904 

11,364,669 

367,294 

25.52*.097 

9,036,643 

46.364.147 

39 

118,230,961 

1905 

11,480,672 

346,706 

22,866,311 1 

8,369,391 

43,065.47^ 

371 

1 14,226,590 

1906 

8,533,5 >7 

79.400 

12,638,561 

13,824,283 

35,077,861 

3* 

**2,675,950 

1907 

8,506,700 

3,300 

18,280,989 

15,022,366 

41,850,111 

36i , 

* *5 636,564 

Average — 

7,977,5*4 

>39.381 

I9.273.*5* 

>*,>43.633 

39,583,4>8 

34J 

115,502,843 * 

1908* 

5,820,600 

— 

2,948,900 

16,810,984 

25.586,784 

23J 

109.147,808 


* Ascertained from ** Beerbohm’s Evening Com Trade List since Table was compiled. 
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TABJ.E III.— Areas under Wheat in Australia in Thousands of Acres 
(from the Commonwealth Year-Book for 1908). 


Season. 

Ne%\ South nr 

Waits ' 

Queens¬ 

land. 

South 

Australia. 

Western 

Australia. 

Tasmania. 

Coromon- 

weralth. 

Population. 

1880-1 

253 

077 

13 

1,734 

28 

50 

3,054 

2,23', 53 " 

1885 (> 

265 1,020 

10 

1,923 

30 

30 

3,277 

2,694.518 

l8c)0-I 

333 

LM 5 

10 

1,674 

34 

32 

3,229 

3 ,15 ',355 

1895-6 

597 

1,413 

27 

1,650 

23 

(>5 

3,774 

5 .191,621 

1900-1 

1 . 53 " 

2,017 

79 

1,913 

74 

52 

5,667 

3,765,339 

1901-2 

L 392 

L 754 

«7 

1,743 

95 

44 

5, ""6 

3,826,286 

1902-3 

1,280 

1,994 

2 

1,747 i 

92 

1 

5.156 

.5,883,079 

1903-4 

1,561 

1,969 

138 

1,711 1 

138 

49 1 

5,566 

3,926,969 

1904-5 

L 7 rh 

2,278 

151 

1,840 

182 i 

43 

6,270 

3,984,390 

1905-6 

L 93 Q 

2,071 

J19 

1*757 

195 1 

41 i 

6,123 

4,052,430 

1906-7 

i,8()6 j 

2,032 

1*5 

1,682 

' 

250 ! 

33 

5,978 ; 

4,119,481 


TABLE IV.— Australia : Production, Exports and Imports (in thousanjis oi< bushels) 
oj-' Wheat. (Flour taken as the equivalent quantity of wheat.) 


Season. 

[ New 
South 
Wales. 

1 

Vu toria. 

i 

Queens¬ 

land. 

j South ' 
1 Australia. | 

Western 

Australia. 

1 asraania. 

Common¬ 
wealth. ' 

1 

N«'t Imports 
ol W heal 
and Flour. 

Net Exports 
ot Wheat 
aitrl Mour. 

18901 

3.649 

12 , 75 " 

208 

' 9.399 

i 4 f »7 1 

1 643 

27,118 1 

— 

r 8,649 

1895-6 

, 5,195 1 

5,669 

124 

1 5,929 

188 1 

( I,"65 

18,270 1 

3,093 


1900 I 

16.174 1 

"7,847 

1.194 

i 11,253 

775 1 

1 1,110 

48.353 , 

— 

24*775 

1901- 2 

1 14,809 ; 

12,127 

1,692 

, 8,013 

957 

! 964 

38,562 ■ 

— 

9,929 

1902-3 1 

■•5851 

2,569 

6 

^355 

986 , 

1 877 

" 2,378 

10,675 

— 

1903 4 : 

27,334 ! 

28,526 

2,437 

. 13,209 

1,876 ; 

7<>7 

74 . 1.50 ; 

— 

.38,535 

1904-5 

16,464 

21,092 

2,150 

12,023 

2,013 

793 

54,536 1 

— 

32,308 

1905-6 ' 

20.737 

23,418 

1.137 

20,144 

2,308 

776 

68,521 I 

— 

, 38.562 

1906-7 

21,818 

22,618 

1,109 

1 17,14^^ 

2,759 

651 

66,101 1 

— 

.34.440 

1907-8 

9,200 

1 12,800 

480 

19,200 

2,720 

800 

45,200 1 


lS,200 

♦1908-9 

15,600 

1 : 

28,000 

1,600 

20,800 

3.500 

800 

70,300 

— 

(current year) 


• Partly estimated. 

Figures for 1907-8 and 1908-9, and those for the exports of 1906 7, supplied by Mr. J. W. Rush, Editor of 

“Beerbohm.” 


TABLE V.— ^Yield of Wheat per Acre in Bushels, 1901-2 to igo6- 
(Taken from Commonwealth Year-Book for 1908.) 


Season. 

New South 
Wales. , 

1 

Victoria. 

Queens¬ 

land. 

South 

Australia. 

Western 

Australia. 

Tasmania 

Common¬ 

wealth. 

I901-2 

10*64 1 

6*91 

19*40 , 

4*60 

10*10 

21*86 

7*54 

1902-3 

1*24 

1*29 

3-28 

3-64 

10*67 

21*44 

2*40 

1903-4 

.17*51 ’ 

14*49 

17*65 

7*72 

13-60 

15*53 

13*32 

1904-5 ; 

9*27 

9*26 

14*24 

6*53 

ii-o6 

18*40 1 

8*70 

1905-6 

10*69 f 

11*31 

9*53 

11*46 

11-83 

18*79 j 

11*19 

1906-7 

11-69 j 

11*13 

9*68 

10*19 

11-02 

19*86 

11 *06, 

Average .. 

10*17 i 

9*06 

12*30 

7-36 

11-38 

19*31 

9*03 
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TABLE VI. —Canada : Some Particulars Concerning the Production and E\i*ort oi* Wheat. 
(Furnished by Blue Books, and Mr. G. J. S. Broomhall, Editor of Corn Trade News and the “ Com 

Trade Year Book.’^) 


Year. 

{ Acreaife under 

1 wheat in the 
i PrfW'iiues of 

1 Manitoba, .Sas- 
! katchewan and 
j Alberta j 

V^ield per 
acre in the 
N.W 

Production of 
wheat in the 
North-West. 

Total Canadian 
Production. 

Exports of wheat 
and flour, stated 
in quarters of 
wheat. 

Fist al years. 

Population. 

Average per annum for' 

5 jears 1804 to i8q8l 

inclusive. ' — 

j 

bushels, j 

1 

quarters. 

quarters, 

1 6,323,500 

1,598,600 

4.833.239 

(1891) 

1899 

1 

', 993 . 5>8 

17-53 ‘ 

j 4.354.732 

7,300,000 

1.752,000 


1900 

1,870,260 

911 

1 2,131,693 

5,500,000 

2,548,000 


1901 

2 , 5^^532 

25*16 

1 7.913.810 

10,600,000 

1,863,000 

5 ^ 3 :l 3*5 

1902 

2,065,698 

25*14 

! 8 , 379 ,265 

I 1,700,000 

3,899,000 


1903 

1 3,280,107 

17*14 

j 7,028,556 

9,800,000 

4,848,000 


Average 

1 2,4<'5-223 

18*82 

j 5,961,I 

I 8,980,000 

2,982,000 


1904 

: 3 , 334 ,^ 6 ; 

1719 

! 7,004,750 

8,600,000 

2,990,000 

j 

*905 

3,881,199 

21*70 

10.521,900 

13,400,000 

2,581,000 

i 

1906 

’ 5,049,250 

20*25 

12,782,000 

i4,ooo,(x>o 

5,912,000 


1907 

5,010,352 

14*00 

8,750,000 

11,000,000 

3,8oo,ooo* 

’ 6,504,900 

190<S 

i 5,700,000 

16 00 

»L 375 ,ooo 

14,000,000 

6,446,000 

(estmd.) 


j 4,595,094 

i 7 -i <3 

10,086,730 

12,200,000 

4 i 574>527 

1 


• P'or Q ra<mths owinfii: to (han^e of Canadian fiscal year, which used to end on June 30, now on March jt. 
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DISCUSSION. 

The Chairman (Earl Carrington, K.G.,G,C.M.G.), 
in opening ^the discussion, said the last part of the 
interesting paper which had been read reminded 
him of the fact that over 100 years ago, when his 
grandfather was President of the Board of Agricul¬ 
ture, he made a speech in which he said that one of 
the most important subjects the Bocard had to con¬ 
sider was the scarcity of wheat. He also remem¬ 
bered his father, who was bom 103 years ago, telling 
him that in the early part of the nineteenth century 
they did not have white bread at every meal at his 
father’s table, because it was so scarce. If such a 
thing happened at the table of old Robert Smith, the 
banker, in Whitehall, he (Karl Carrington) left the 
audience to imagine what sort of stuff the bread must 
have been that the unfortunate working classes were 
compelled to eat in those days. It was a coin¬ 
cidence that a century later the question of the 
sufficiency of our wheat supply should be again 
under consideration. He did not say for a moment 
that there would ever be a scarcity of wheat; 
from what the author said there seemed to be no 
doubt that there would always be an abundance of 
wheat, but would it always be cheap wheat } The 
price was the problem, and the important point to 
discuss was whether they could continue to supply 
cheap bread, and, if so, for how long. Some thought 
that cheapness of food was simply a question of new 
railways and improved steamships, but he ventured 
to think that those alone would not be sufficient. 
Not only must new areas be developed, but he agreed 
with the author, that the production of existing areas, 
including the wheat-growing land of Great Britain 
itself, must be increased. It was well known that 
England grew a good deal less wheat than was the 
case thirty years ago, partly owing to the cost of pro¬ 
duction, and the lowness of price, and partly because 
of the falling off in the quality of the wheat grown 
in this country'. The change had been very gradual, 
and growers, to some extent, were not aware of it; 
but when they awoke to the fact they said the real 
reason was the climate, and that it could not be 
helped. Mr. Humphries was not satisfied with that 
reason, and asserted that the deterioration in English 
wheat was largely an accident, implying that farmers 
grew the wrong sort of wheat, wheat of a poor 
quality, chiefly becausse it was prolific. But wheat 
of high quality might also be prolific, and 
such wheat had already been produced by Pro¬ 
fessors Biffen and Wood, of Cambridge. He did 
not desire to blow the trumpet in praise of his own de¬ 
partment, but he thought he ought, on the present 
occasion, to mention the name of Professor Middleton, 
who had done such good service at the Board of 
Agriculture. In conclusion, he wished to compliment 
the author on the sensible, practical, straightforward, 
and statesmanlike paper he had given, and to thank 
him for the invaluable service he had done to British 
agriculture in bringing the subject before the public 
at large. 


Sir John M’Dougall, L.C.C., said that twenty 
years ago he took a great interest in the question of 
wheat, and had the honour of addressing a meeting 
of the Society of Arts on the subject, but since then 
be had been actively engaged with the Chairman in 
the management of London, and he dared not criticise 
the paper because his opinion was somewhat out-of- 
date. He wished, however, to refer to the wheat 
grown in Egypt, and to ask whether Egypt was a 
part of the British dominions. In the early days, 
dirty and rubbishy wheat was received from that 
country, but within the last few years he had seen 
samples of white Bombay wheat growm in Egypt 
which were of a magnificent description. He was 
ignorant as to whether such wheat was on the 
market, but he thought there were great possibilities 
for such an article if it were properl) gathered and 
kept free from dirt. Possibly political considerations 
precluded the author from mentioning the point in 
his paper. So far as English wheat was concerned, 
considerable trouble was experienced in the old days 
owing to the necessity of examining a small sample of 
a very small bulk, and sending somebody to verify 
whether the bulk was equal to the sample. The con¬ 
dition w'as such very frequently that the wheats would 
not lie together in great bulk ; each sample had to 
be kept at the railway station, goods yard. 01 dock in 
small quantities, which occupied a large area and 
caused a great deal of expense. If anything could be 
done with a view to minimising the cost of the col¬ 
lecting, sampling, and buying of English wheat, it 
would be the tendency to raise its price and increase 
the demand. In America and Canada the wheat was 
graded, put into bulk, and transported at very cheap 
rates. There was nothing of more importance to the 
people of the country than the question of wheat 
supply. 

The Hon. J. W. Tavkrnkr (Agent-General for 
Victoria) explained that the apparent falling off or 
stationary condition of wheat production in Australia 
was m con'^equence of the Australian farmer going in 
for mixed farming, a good deal of land now being 
used for lamb raising and other purposes, which paid 
exceedingly well The last speaker had referred to 
the vital question of transport, which not only 
affected the English buyer but the Australian buyer 
to a very large extent. It was a matter of congratu¬ 
lation to Australians that Parliament bad succeeded 
in passing that very valuable measure, the Port of 
London Hill, and he trusted that no time would be 
lost in bringing it into operation, because he had no 
hesitation in saying that London, which prided itself 
on being the leading commercial city in the world, was 
most obsolete so far as her dock conveniences were 
concerned. That applied not only to wheat but to 
fruit and to all manner of productions that were 
imported into the country, and he looked forward to 
seeing, within a reasonable time, such conveniences in 
London as were to be found in Germany and other 
parts of the world. The question of supplying the 
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Empire troubled the Australians a good deal. They 
realised that at the ])resent time the Empire did not 
produce sufficient wheat for the consumption of their 
own people. Recently a demonstration was given at 
the Franco-British iLxhibition showing the capa¬ 
bilities of bread made from Australian flour, which 
clearly indicated that the bread produced from such 
flour was beautifully while m colour, and of a most 
nourishing description—in fact such bread as the 
Chairman, during the five years he was an Australian 
(iovernor, thrived on. He had also personally been 
brought up on bread manufactured from wheat grown 
on soil which was naturally adapted to the production 
of corn, whereas a great deal of the soil in this country 
was not naturally adapted for wheat production 
He claimed for Australian wheat that it osses.sed 
all the qualities necessary for the manufacture 
of good bread. At the demonstration to 
which he had referred, the King\ baker manu¬ 
factured the bread, which was pronounced to be 
excellent, particulaily the white, which he w'as in¬ 
formed by an expert was too good, English people 
being accustomed to something to “tussle” with. 
He disagreed with the author’s statement that it cost 
17s. hd. per acre lor the production of wheat in 
Australia. If the pioduction of wheat in this 
country and Austiaha were compared, it would be 
found that two \ery difl’erent conditions existed. 
Australians claimed that their methods of cultivation 
and harvesting were up-to-date, but in .some parts of 
I'higland single-furrow ploughs, such as Adam used, 
were still emplo)ed. ()n the other hand, in Aus¬ 
tralia, foui, five, and *«ix-furrow ploughs, drawn by 
steam engines, \Nere used, whi< h greatly reduced the 
cost of labour. He thought the cost of producing 
Australian wheat was something like iis, to 12s. 
per acre. It was necessary also to bear in mind the 
diftcrence between the value of wheat land in this 
country and Australia. Wheat was grown upon land 
ill the Colonies which was worth 50s. to an acre, 
against £1^ to ^{,’35 in this country, so that although 
the results obtained by the farmer on the cheaper 
land were less, upon the whole his profits were equally 
good. He would have great pleasure in forwarding a 
copy of the paper to the Minister of Agriculture. He 
desired, in conclusion, to thank Lord Carrington, 
Lord Crewe, and other Ministers of State, for the 
great interest they continued to take in all matters 
appertaining to Australian affairs, thus endeavour¬ 
ing to bring about that good feeling which should 
exist between the Motherland and the Colonies. A 
good deal was now heard about the safety of the 
Empire and the merits of the army and navy, but he 
thought the country could rest assured that, so long 
as the army and navy were fed upon good Australian 
bread, they were perfectly safe. 

Major P. G. Craioie, C.B., thought it was impos¬ 
sible to criticise from a purely statistical point of view 
without closer study the mass of figures that had been 
placed before the audience, but the Society was to 


be congratulated on obtaining such a luminous anay 
of considerations that had to be borne in mind 
from the political, economic, and productive point 
of view in discussing the wheat supply. He had 
been jiarticularly struck by the author’s remarks 
on the development which might be expected in 
the (juality of the wheat grown. He felt inclined 
to follow .Sir John M’Dougall in suggesting that the 
last had not been heard of Egypt as a possible source 
of wheat supply under the extensions which were now 
being made. He would like, however, to say one 
word of caution in arn\ing at conclusions of the 
general character which the audience were asked to 
assume from the paper. The enormous variety of the 
range of yield in the countries concerned, and the 
widely varying consumption per head of wheat together 
with other grain, were factors which interfered with all 
calculations. He had on one or two occasions, taking 
the English agricultmal returns, endea% cured to con¬ 
tract w’hat W'as known of the wheal production of the 
world, and it was sui prising how much of it was m 
the hands of three great Empires. (Iiit of 219,000,000 
acres under wheat cultivation, 140,000,000 belonged 
to the United States, Russia, and Britain. It 
was not often remembered that the British 
Empire stood third in rank as a wheat-producing 
Empire. But the wheal raised on that acreage 
represented all ranges of yield, from 5, b, 7 and 8 
bushels on some of the arid land, to the 32 or 34 
bushels, which w’as the average in this countiy. One 
olhei factoi w’hich also had to be home in mind when 
contrasting the condition of this country w'ith Euro¬ 
pean nations, and which was sometimes left out of 
sight m calculaiion on the question of price, w’as the 
rye ciop. The Russian Empire and (lermany between 
them accounted for nearly 90 per cent, of the rye 
giow’u in the world, Russia being responsible for 75 
per cent, and (xermaiiy 15 per cent.; and he thought 
those facts might be usefully considered with the 
figures which had been gi\ en in the author’s excellent 
paper. 

Mr. A. E. IIrMPHRiE.s, in reply, thought 
the Chairman had hit the nail exactly on the head 
so far as the question of English wheat w'as con¬ 
cerned. It was true that, for a long time, people 
thought the English climate was a fatal hindrance to 
the production of wheat of high quality. It had now 
been proved that it was not a question of climate, but 
the provision of a variety or varieties of w'heat parti¬ 
cularly suitable to the environment in which it was 
grown. The w’orld had had to be searched for 
samples' of wheat; many hundreds of those samples 
had been grown, and it had been found that only a 
very small percentage of them answered require¬ 
ments. Only 2 or 3 per cent, of the samples 
tried would maintain in England their high quality, 
and of those 2 or 3 per cent., the one outstanding 
variety was Fife wheat, whicli was known in Eng¬ 
land as the Canadian type, but which, in point of 
fact, was a European variety imported into Canada, 
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by accident, sixty years ago. Professor Biffen’s 
discoveries bad enabled them to take from the 
Fife wheat the high quality, and by hybridizing 
and selection transfer it into any kind of wheat which 
thrived in England. That was in process of being 
carried out. They were not yet in a position to put 
such wheats forward to the world in commercial 
quantities, but he had no doubt whatever that the finish 
of the matter would be that, so far as Fife wheat was 
concerned, there were many places up and down the 
country where it was worth growing as a commercial 
proposition on its own account — not grown to 
please the miller, but simply to give a satisfactory 
return to the farmer. Millers had this year begun to 
realise what its real intrinsic worth was, and had 
been paying as much as 2s., 3s., and 4s. a (jiiarter 
premium for Fife wheat grown in England for the 
sixth year in succession over and above the value of 
ordinary English wheat. The extreme importance of 
Professor Biflen's discoveries had not yet, he thought, 
been sufficiently realised. The principal point to 
which he wished to direct attention was that it 
was not a question of climate or of soil as such; 
the real crux of the whole matter was to find a 
fitting environment for any good variety, or to 
provide any given set of natural conditions, with 
a vaiiety or varieties suitable to it. He en¬ 
tirely left out the question of Egypt and the 
Soudan, which had been referred to by Sir John 
M’Dougall, for two reasons, the first being that he 
did not want to introduce foreign complications by 
suggesting that Egypt was in the British Empire. 
Secondly, as a matter of fact he had in his possession 
at the present moment samples of wheat sent over to 
him by the Soudan Government, which he was now 
testing and reporting upon, because there was 
something in the wind with regard to that country. 
Some of the samples were good, but for some reason 
best known to themselves the Soudan authorities did 
not desire him to talk about the matter. He 
had alreadv begun to do so, and be hoped they would 
forgive him. Mr. Taverner had refened to the 
London Docks as being obsolete. If he meant by 
that observation that they were obsolete in their 
grain-handling appliances, he was absolutely wrong, 
because there was no port in the world, he believed, 
that could discharge a cargo of wheat so rapidly 
and so efficiently as the Port of London. That 
was not the trouble of which complaint was 
made. Where they found fault with the administra¬ 
tion of the docks was that receivers were now being 
charged exactly the same for discharging wheat as 
was the case forty years ago when it was done by 
hand. The docks had kept themselves up-to-date 
by introducing modern machinery which worked 
efficiently, but the traders were being charged for 
handling bulk wheat in London something in excess 
of three times what it cost. In other words, one of 
the first duties of the new dock authority was to take 
care that those people who had been getting their 
goods into London on the cheap should have a 


proper charge put upon them, and that the charges 
as between the whole of the traders should be 
equalised. It was 'absolutely necessary to ascertain 
definitely upon a proper basis the cost of handling, 
and base the charges upon that item, plus a profit. 
If that were done, the cost of handling bulk wheat 
would come down most materially. But it must 
not go forward that London was in any degree 
obsolete in her appliances for handling wheat. 
He quite agreed with Mr. Taverner’s remark that 
Australian wheat was very good, the only trouble 
being that not enough of it was obtained in this 
country. The quality of average l.ondon bread, or 
the bread of the United Kingdom, could not be 
raised by Australian wheat to any ajipreciable extent, 
because unfortunately the imports of Australian 
wheat w’ere only about b per cent, of the total 
quantity that came into the country, so that it was 
impossible to show in the axerage loaf the advan¬ 
tages of Australian wheat. What Mr. Taveiner 
had said with regard to the cost of pioduclion was 
hardly a criticism of his remarks. The authoiity for 
the statement made in the paper, that the cost of 
handling on large farms, with first-class appliances, 
was 15s. 6d. per acre, was the Agent-Geneial for 
New South Wales. But whether it was 15s. 6d. or 
iis. 6d. did not for present purposes, in his opinion, 
matter much ; both figures were extraordinarily low, 
and showed that the Australian farmer was a practical 
man, who was able to get a profit out of an incredibly 
small return. In conclusion, be desired to express his 
thanks to the following gentlemen for the help they 
had given him with regard to the information con¬ 
tained in the paper: The Secretaries of State for 
India and the Colonies ; the High Commissioners 
for Canada and New Zealand; the A gents-General 
for New South Wales, Victoria, South Australia, 
Queensland, Tasmania, West Austialia, Cape of 
Good Hope, Natal, and Orange River Colony , the 
Transvaal Department ol Agiicultuic; the British 
South Africa Company; the Economic Botanist 
of the Imperial Research Institute, Pusa, Bengal ; 
the Editors of “ Beerbohm’s Evening Corn Trade 
List,” and “The Corn Trade News;” and last, but 
very far from least, Professor BifTen. He also 
wished to acknowledge, as the best compliment 
they could have paid him, the attendance of 
numerous gentlemen fiom Mark-lane, merchants 
and millers. Bearing in mind the usual fate of a 
prophet in his own country the mere fact of their 
coming was one he very greatly appreciated. 

On the motion of the Chairman, a hearty vote of 
thanks to Mr. Humphries for his valuable paper 
was carried. 

Sir Wkstby Perceval, K.C.M.G., in thanking 
Earl Carrington for presiding, assured his Lordship 
that the Committee of the Colonial Section of the 
Society, of which he (the speaker) was Chairman, 
considered it a great honour to have had his 
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Lordship's presence with them that afternoon. By 
attending the meeting Lord Carrington had added 
one more earnest to many he had already given of the 
interest he took in everything that appertained to the 
important Departibent over which he so capably pre¬ 
sided. He alho wished to announce that the paper 
which had been read was one of a series which would 
be read in the Colonial Section, the next paper 
being on Wool. It appeared to the Council that 
the staple products of the Empire were subjects 
which were not only interesting, but would, they 
hoped, prove instructive. He personally thanked the 
author for his paper. 


NINTH ORDINARY MEETING. 

Wednesday, February lo, igog ; CobOXKL 
Sir Coi.ix Campbfll Scott-Monc rieff, 
K.C.S.T,, K.C.M.G., Member of the Council 
of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society : — 

Cole, George William. A.M.I.E.E , The Kanan 
Devan Hills Produce Company, Munnar P.O., 
S. India. 

De Worms, Baron Percy George, F.R.S.L., 21, 
Lowndcs-stieel, S.W. 

Maclaren, William Frederick de Bois, The Rubber 
hastate Agency, Mincing-lane*House, Eastcheap, 
E C. 

f)'Hagan, Lady Alice M., Pyrgo-park, Havering- 
atte-Bower, Essex, 

Rimell, George J., 53, Shaftesbury-avenue, W. 
Wilson, Frederic brank Munro, Hrentmead, Bam- 
ficld-road, Ealing, W. 

Yeoh PaiU Keat, Messrs. Tiang Lee and Co., Kuala 
Lumpur, Federated Malay 5 >iates. 

The following candidates were balloted for 
and duly elected membiTs of the Society 
Bauer, Charles, 72 and 74, Cannon-street, EX. 
Finsler, August, 9, Great Tower-street, E,C. 

Hatch, John Newbery, Messrs. Hatch, Carter and 
Co., Tientsin, North China. 

Hawksley, Charles W., 115, Fellows-road, N.W, 
Jones, Arthur Edward, Assoc.M.Inst.C.E., Public 
Works Department, Eastern Bengal and Assam, 
Dacca, India. 

Khoo Sian Tan, Choj) “ Khoo Chin Hong,” Cecil- 
street, Singapore, Straits Settlement. 

Piercy, Rev. William Coleman, M.A., 30, Markham- 
square, S.W. 

Rider, Frank P., i8r, Union-street, Southwark, 
S.W. 

Robertson, Alexander Wanton, Glencaise, Chalk- 
welUavenui, Westcliif-on-Sea, and Engine 
Works, Royal Albert Dry Docks, E. 

Seeck, M., 6, Henrietta^street, Covent^garden, W.C. 


Tonkin, Alfred James, 156, Strand, W.C. 

Vernon, William Alien, Bohun-lodge, East Barnet, 

Herts. 

The Chairman, in introducing the reader of the 
paper, said that he made Mr. Colquhbun’s acquaint¬ 
ance nearly eighteen years ago when they were 
colleagues together in the Public Works Department 
of Burma. Mr. Colquhoun went home on furlough, 
and in due course, instead of returning to Burma by 
the orthodox mail steamer across the Bay of 
Bengal, he reappeared in Upper Burma from China, 
having made a remarkable journey across the whole 
width of China. Finding a Government department 
not sufficient to satisfy his enterprise, Mr. Colquhoun 
had devoted himself to travelling, and had the 
traveller's knack of finding himself at places which 
were centres of interest. He had travelled through 
Mashonaland, Rhodesia, Siberia, Mongolia, the 
Islands of the Eastern Archipelago, Borneo, and the 
Philippines, and he had also paid a visit to the 
Panama Canal. 

The paper read was— 

BOSNIA-HERZEGOVINA. 

By Archibald K. Colqichoun, F.R.G.S. 

A great deal of public attention has been 
directed lately towards that corner of the 
Balkan peninsula which is known as Bosnia- 
Herzegovina. Austria-Hungary has declared 
that she intends this region to be incorporated 
permanently within her own dominions, in¬ 
stead of regarding it, as heretofore, as a sort 
of military protectorate, and the agitation in 
the Balkan countries generally, caused by this 
decision, has brought us to the eve of another 
war in the Near East, whose consequences 
would inevitably be very far-reaching. Before 
endeavouring to give you an idea of the two 
countries, of their people, and the problems 
involved, I shall show you four maps,* which 
will make much clearer than words can do the 
geographical and political position of Bosnia 
and Herzegovina. 

The first map shows the political divisions 
of the Balkan peninsula and the principal Slav 
countries—Bulgaria, Dalmatia, Montenegro, 
Macedonia, Servia, Bosnia - Herzegovina, 
Slavonia, and Croatia (running up into Car- 
niola)—by which you see that Bosnia is 
bounded on the north by the river Savd 
(which divides it from Hungary), except on 

* The features shown in the four maps projected on the 
screen, are reproduced in the two maps on pp. 254 and 356. 
The blocks, from which these are printed, were kindly lent 
by the Royal Scottish Geographical Society. 
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the north - western corner, where Bosnia 
merges imperceptibly into Croatia. There is 
a thin strip, Dalmatia, between Bosnia- 
Herzegovina and the Adriatic, cutting them 
off from the sea altogether. On the east there 
are Montenegro, the Siutjak of Novi-Bazar 
(still Turkish), and Servia, the boundary be¬ 
tween Servia and Bosnia being the deep, 
narrow, sluggish, green-watered river Drina. 

The second map shows that, although rivers 
have been used as boundaries, the whole of 
this region is a congeries of mountains—part 
of the Dinaric Alps which form the watershed 
between the Adriatic and the Black Sea. On 
the north sluggish rivers dawdle to the 
Danube ; on the south thin torrents race down 
to the (oast, often losing themselves under¬ 
ground. The Dinaric Alps are not to be 
compared with the better-known mountains 
bearing the latter name. The highest peaks, 
not much more than 8,000 feet, are found in 
Montenegro, and nowhere is there a region of 
perpetual snow' and glaciers. Approaching 
Bosnia from the north, from the fat and fertile 
Hungarian plain, one finds at first English- 
looking sce'nery of green pastures and trees at 
the foot of the mountain slopes, but soon there 
is a tangle of ever-rising hills such as we are 
unacquainted with ; the sceneiy very rich; with 
well-watered valleys and heavily - timbered 
mountain slopes. On the south of the water¬ 
shed, however, as we descend to the coast 
through Herzegovina, the mountains become 
extraordinarily bleak and barren, and the 
strata of the limestone formation are plainly 
visible, showing nakedly on the sides of the 
mountains, w^hich look as if lines had been 
ruled on them and then, at times, roughly 
broken up. In this karst region, as it is 
called, there are said to be more stones than 
grass.” A great deal of the desolate aspect 
is attributed to the wanton destruction of the 
forests by the Venetians for their shipbuilding. 

The third map shows the river basins of the 
Balkan Peninsula, and the drainage towards 
the Mediterranean and Adriatic, on the one 
hand, and the Black Sea on the other. You 
will observe that the lines of the rivers run 
generally from north-west to south-east, and 
also that the Danube drains an enormous area. 
The importance of this great artery cannot be 
over-estimated; it is a dominating fact in the 
countries north of the peninsulai. There is 
only one bridge into the Balkan countries over 
the Danube, namely at Chemavoda, further 
east than is shown in the map (near the Black 
Sea, between Roumania and Bulgaria). The 


bridge at Belgrade is across the Save river, 
and ;i^/the Danube. 

The fourth map show^s the railway lines con¬ 
structed and proposed. From north to south 
runs the line by which T travelled to Sarajevo 
(the capital of Bosnia) and thence southwards. 
Eastward of Sarajevo is the continuation of this 
railw^ay, with two branches, to the Turkish and 
Servian frontiers respectively. This line (opened 
in 1906) is a triumph of Austrian engineering. 
It passes through the most wild and romantic 
scenery, piercing mountain spurs, bridging 
deep gorges, creeding over hills, and winding 
through dales. In nine miles it has no less 
than ninety-nine tunnels and thirty important 
iron bridges. This is the first instalment of a 
railway policy long determined on by Austria, 
to connect the Bosnfan system, the Savjak 
of Novi-Bazar, with Mitrovicz, and thus open a 
new Austro-German highroad to .Salonika and 
the Aegean. And it must be noted that, 
though Novi-Bazar has been evacuated, the 
right to construct this railway still remains. 
As .shown on the map, there is only one break 
—in Bosnia—between the terminus of the 
military line running south from Agram (the 
capital of Croatia) and Banjaluka. If this w'ere 
filled up. a line would give direct communica¬ 
tion from Austria and Central Europe to 
Salonika which would be a powerful competitor 
to the route vui Budapest and Belgrade. The 
proposed Slav counter-lines, to which reference 
is made later on, are clearly shown, as well as 
the sugge.sted Italian line to connect Monastic 
(a most important district) with the Adriatic. 

And now^ asking you to keep these main 
political and geographical conditions clearly 
in your minds, let me turn to the countries 
themselves. Their history, like that of other 
Balkan States, is one long record of struggle. 
Evidences remain of prehistoric occupation, 
in the shape of forts and cromlechs, but it is 
only in Roman times that we emerge on safe 
ground. The Romans conquered the country, 
and in the first century before Christ it became 
the province of Illyricum. Many traces of 
Roman times remain—baths, villas, bronzes, 
pottery, tiles, mosaics, and-coois are found in 
vaxious parts—and a small Roman town has 
been unearthed, also two interesting relics in 
the shape of very early Christian basilicas. 
When the Roman Empire declined Illyria was^ 
overrun by tribes—Vandals, Goths, and Slavs. 
The last came to stay. On the coast Latin 
civilisation and blood ^held their own, and the 
mountains of Albania are said to have also 
harboured the Roman Illyrians,^ flying before 
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the Slav wave, but the greater part of the 
Balkan peninsula was sw^allowed up in the 
Slav irruption, and its population is Slav to 
this day. 

The Slav peoples are differentiated as Rus¬ 
sians, Poles, Czechs (Bohemians), Croats, 
Serbs (Servians), and Bulgars, who, although 


the map. Now, when the Christian religion 
came to the Southern Slavs, it w'as brought both 
from the eastern and the western Churches, 
from Byzantium and from Rome, and in 
Bosnia these forces seemed to have overlapped 
most. Therefore wx find there, side by side, 
tAvo main branches of the Christian religion— 



Railways in the Balkans. 


with a foreign strain, are Slav by their lan¬ 
guage which IS closely allied to that of the 
Serbo-Croats. There are three great branches 
of the Slav languages—Russian, Polish-Czech 
(or Polish-Bohemian), and Serbo-Croat—^the 
last, wjPib slight differences of dialect, being 
^pokei^ by all the Slavs of the Balkan penin- 
«ula, whose States have been shown by me on 


the Orthodox and the Roman Catholic 
Churches—and two forms of writing—the 
Latin and the Cyrillic—the latter being that 
used in Russia and originally adapted from 
uncial Greek. Nowadays it is usual for 
children in Bosnia-Herzegovina to learn both 
alphabets, but it would be considered renegade 
to one's Church to use the Cyrillic character 
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for tht* Christian name if one happens to belong- 
to the Roman Catholic Church, arid vice-versa. 
Needless to say, there has always been con¬ 
siderable rivalry between the Churches, and 
political friction results, which is increased by 
the fact that Croatia, Bosnia’s western neigh¬ 
bour, is Catholic, while Servia, on the east, is 
Orthodox. The generic term for Roman 
Catholics IS therefore Croat,” while those 
belonging to the Greek Orthodox Communion 
are called ‘*Serb.” The two names denote 
not a racial but a religious difference. Ihe 
term “Serbo-Croat” is therefore applied to a 
large portion ot the Southern Slavs. 

Besides Serbs and Croats, there is a third 
and very large section of the people who are of 
Slav descent andyt.'t are strict Mohammedans. 
Bosnia-Herzegovina, in f«ict, exhibits the 
unique spectacle of a country in which one- 
third of the people, having either been Chns- 
tianis(‘d or offered Christianity, chose to be¬ 
come Mohammedans. The story of their con¬ 
version IS most strange. About the time that 
Latin and liyzantine monks were beginning 
their conversion of the Slav peoples, a strange 
rclii^ion began to spread from east to west 
aemss Southern Europe. The nature of this 
religion is difficult to define accurately, since 
no writings of its adherents remain, and we 
ha\e to depend on the evidence of those who 
denounced it. Apparently it was an Oriental 
religion not unlike the philosopy of Mencius m 
China, and also resembling the creed of the 
Parsecs. Its main feature was the belief in 
the dualism of the principles of good and evil, 
and m the continual warring of these two 
forces, both proceeding from a Supreme, 
Invisible Being. In some respects the devo¬ 
tees of this faith rc.sembled the Manich:eans, 
who w'ere believed to ^^orship devils, and, 
although their creed seems to have enjoined 
purity and asceticism of life, they roused the 
horrified antagonism of Christians and Moham¬ 
medans alike and drew down the most relent¬ 
less persecutions. The name by which they 
w'cre known is Bogomile, whether from the 
name of one of their leaders or from some 
phrase is uncertain. The head and front of 
their offending undoubtedly lay in their denial 
of all sacerdotal authority. 'J^ere was no 
priesthood among them, and they denounced 
the worship of images—even the sign of the 
crucifix and all ceremonies, including that 
of baptism by water. They accepted the New 
Testament story, but denied some of the funda¬ 
mental doctrines which the Church had built 
upon it. In many respects, it will be seen, they 


resembled the Protestants of a later age, and 
there is no more strange and interesting page in 
history than the story of this much persecuted 
sect. The Albigenses were off-shoots of the 
Bogomil(*s, and the Swiss Vaudois and the 
Italian Valdesi arc said to be descendants of 
this sect. 

It was the opposition of the Bogomiles 
to the Roman Catholic religion which 
caused them to throw in their lot with the 
Turks in the fifteenth century. At this period 
Bosnia, which had for a short time been an 
independent kingdom, was a feudatory of 
Hungary, and in the struggle between that 
country and the Turks a Bosnian prince, who 
w^as secretly a Bogomile, betrayed his castle 
and fortress to the Turks. A large number of 
nobles followed Ins example, and from them 
are descended the Bosnian nobles, or Begs, 
who still own a great part (»f the country, 
though their power is declining and their in¬ 
comes arc dwindling under the Austrian re¬ 
gime. A considerable portion of the peasantry 
is also Mussulman, and so we have the strange 
spectacle of people of the same race who 
belong to two different Christian churches and 
to Islam, and yet live amicably side by side. 
The proportions are, roughly, Serbs (Orthodox) 
700,000, Mussulmans 600,000, and Roman 
Catholics 300,000, but the Catholics include all 
the Austrian officials and their families, the 
railway servants, the officers, the majority 
of the Austrian troops of occupation, and a 
considerable number of Catholic traders. The 
permanent Catholic native (Slav) population is 
probably not more than 70,000, while other 
denominations account for only 12,000. The 
total population is over one and a half million. 
Although all the Bogomiles nominally em¬ 
braced Islam, there is no doubt that the perse¬ 
cuted faith lingered until recent times, and 
some writers believe that it is still secretly 
preserved. 

Bosnia and Herzegovina were both con¬ 
quered by the Turks in the fifteenth century. 
As to the latter, it may be said here that it 
should be spoken of as the Herzegovina, the 
Emperor having in the fifteenth century given 
its voivode the title of Herzog'—hence Herze- 
govine, or “the Duchy.” I shall, however, 
adopt the less ceremonious form. At one 
time, prior to the Hungarian conquest, Bosnia 
was part of the Servian dominions, and it is a ’ 
complication of the political situation that the 
Servians, w’ho hope to revive the glories of 
their ancient kingdom, cast longing eyes upon 
their lo^t provinces in Bosnia. 
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We are, however, unable to follow here the 
tangled, if absorbing, history of the Southern 
Slavs, and must pass on to the occupation ot 
Bosnia and Herzegovina by Austria-Hungary. 
It will be remembered that Servia success¬ 
fully revolted against Turkey soon after the 
first quarter of the nineteenth century, when 
she became a principality, merely “tribu¬ 
tary’* to Turkey. The effect on the kindred 
peoples in Bosnia and Herzegovina was to 
render them restless under Turkish mis¬ 
rule. Unfortunately, they had not, as Servia 
and Bulgaria each had, the nucleus of a homo¬ 
geneous nation within their borders, and the 
spiritual allegiance of a large proportion of 
their people to the Sultan, as Khalif, made a 
national rising almost impossible. Then, as 
now, the three Churches divided the Bosnians 
and their neighbours in the Duchy. This was 
the more to be regretted since the peasants 
suffered even more than the Servians or the 
Bulgars, being taxed and oppressed by their 
own Mussulman nobility quite as much as by 
the Turkish officials sent to govern them. The 
kmet, or serf-peasant, was perhaps the most 
backward agriculturist in Europe, and his 
country was in a state of anarchy. This was 
the condition of affairs when, in *1875, the 
people of Bosnia - Herzegovina made the 
attempt to throw off the Turkish yoke. The 
rebellion, fostered by a secret society, the 
Omlaainay spread during the next year to 
Servia and Bulgaria. The resources of Servia 
were soon exhausted. Then came the Russian 
intervention, ending in the abortive treaty of 
San Stefano (which created a great Bulgarian 
principality, stretching from the Danube to 
the v^Egean) and the Congress of Berlin in 
1878. The proposed limits of Bulgaria were 
greatly restricted. Servia obtained independ¬ 
ence, but in the delimitation of her frontiers, 
her ui^eds and aspirations were ignored. It 
was decided that Austria-Hjuiigary should be 
allowed to “occupy” Bosnia - Herzegovina, 
and to place garrisons in the Satijak of Novi- 
Bazar. As a matter of fact, Russia had en¬ 
gaged in her secret convention with Austria- 
Hungary (in January, 1877) to make this con¬ 
cession to Austria il the latter remained 
neutral in the Russo-Turkish war. Bismarck 
permitted, or probably initiated, the “ occupa¬ 
tion ” as a means of driving the wedge of 
Austro*German influence through the heart of 
the Southern Slavs, and the British plenipo¬ 
tentiaries acquiesced in the scheme as the best 
way to secure order in this turbulent corner of 
the Balkans. Th6 Turks, it must be iloted, 


had the foresight to extract from Count 
Andrassy a secret protocol acknow’ledging the 
“provisional ” character of the occupation. 

The Austrian occupation was not accom¬ 
plished without severe opposition on the part 
of the people, and the guerilla warfare, which 
lasted four years, cost Austria two hundred 
officers and live thousand men before the 
country was pacified. There is no doubt, 
having in view* the great difficulties to be 
encountered, that Austrian rule has, on the 
whole, been directly beneficial to the people 
This is largely due to the policy initiated by 
the Hungarian pro-consul Kallay, to whom the 
government of the country was first ('ntrusted. 
Railways, telegraphs, and roads have been 
pushed on, and whether their object is strategic 
or otherwis(‘ they are a direct and undeniable 
boon to the country. Attempts have been 
made, by means ol model farms, to improve 
the primitive agricultural methods; schools 
have been established, hospitals built; and, in 
short, a veneer of European civilisation has 
been spread over the land. It is now quite 
easy for an ordinary tourist to visit this little- 
known country without getting out of th<* range 
of good trains and decent hotels, and the 
Austrian Go\ eminent has even provided 
mountain huts and guides for climbeis w'ho 
wash to exploie the Dinaric Alps. Of course 
the Austrian veneer and the comfortable hotels 
do not exist off the beaten track, but a great 
deal has been done to bring the peasant in 
touch with the world of progress and change, 
of which he had hitherto been in entire ignor¬ 
ance, wrapped in true Oriental lethargy. The 
drafting of the young men into the army, 
which involves spending some time outside 
their own country, will undoubtedly have a 
great effect on the next generation. 

in Serajevo one sees the old and the new 
style side by side, with a very curious effect. 
This is how it was described in “ The Whirl¬ 
pool of Europe,” by my wife and myself (pub¬ 
lished in 1907). which gave an account of all 
the countries and peoples under the Austrian 
Crown :— 

“ The five-and-lwenty years of Austrian occupation 
have not in Sarajevo, the capital, done mote than 
place a surface cru»t o\er the lives of the people. 
E\cn here one may turn out of one’s modern hotel 
and in a few step.*) enter the bazaar—that labyiinth 
of lanes, flanked with wooden booths in fiont of stone 
buildings. Here is no trace of the West. The barber 
plies bis trade; the shoemaker displays his peaked 
slippers of red or) ellpw and patches his customers! 
worn gdods, speciecl^s on noie; the silver and copper 
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smith has his little furnace and apparatus of primitive 
simplicity; the tailor sits cross-legged on his bench ; 
and the sweetmeat-seller greets one’s nostrils with 
the odour of to be ^^melt a long way oif. Most 
characteristic of all is the be-turbaned old greybeard, 
seated cioss-legged before his door, smoking sedately 
and imperturbably his cigarette or hookah, and sur¬ 
veying the world \\ith the indifference of age-long 
philosophy. Through the murmur of sounds that 
fills the heavy air, laden with the many smells of an 
Oriental bazaar, comes a familiar clang —the importu¬ 
nate jangling of the bell of an electric tram which 
glides along near by, in vi\id contrast to this bit of 
the old WO!Id.” 

The people, even in their Mussulman dresses, 
betray their Slav origin very plainly. It is true 
one sees the dark hair and brunette complexion 
oft(m associated with the East, but it is, in 
reality, the colouring of Southern Europe; 
there are many more fair types and blue eyes. 
Both men and women are well grown and 
sturdy, and have the open glance of Europe, 
and not the in.scrutable, expressionless eyes 
of the East. 'I'he peasant dresses are very 
picturesque and distinctive, each village having 
its own peculiarities, and a wealth of em¬ 
broidery is us(‘d to glorify the rough homespun 
stuftsof whu h cloth(‘s are made. The patterns 
are distinctly Eastern in feeling and colour, 
and the Austrians, who are anxious to preserve 
the artistic sense of the people, have estab¬ 
lished schools for carpet-weaving, embroidery, 
and silver-work, in which the old Turkish de¬ 
signs are followed. Unfortunately, the a'sthetic 
sense of the Austrians has not prevented them 
from building the most hideous (though doubt¬ 
less sanitary) bare barracks, Government 
ofhees, and public buildings, which so grie¬ 
vously mar the picturesqueness of Bosnian 
towns. 

The peasantry an' almost entirely illiterate, 
the only education hitherto having been the 
provision made by each Church for teaching 
her own people. Like all Slav peoples they 
love songs, ballads, and stories, and have 
long and wonderful tales of their ancient 
heroes, who have gradually become semi- 
mythical personages with magical powers. 
This was the only form in which the . Slavs 
could preserve their national traditions, and 
for centuries the Servians have kept their 
national sentiment alight with ^no other fuel 
than these folk-songs and legends. In Bosnia 
there is the same persistent racial feeling, and 
both Turks and Christians tell the same stories 
and sing the same songs of their great ones in 
the past. So far I do not think these have been 


collected or written down, though it is to be 
hoped that this will be done before the spread of 
education destroys oral conditions. There are 
several collections of Servian folk-lore and 
songs, and they have a wild, melancholy 
beauty which is essentially Slav in spirit, 
resembling the music of Chopin. 

A curious feature of Bosnian peasant life is 
the Zddruga, or village community, w'hich is 
still to be seen in its primitive form, though 
it is becoming rarer. All the Slav races 
practised some form of communism at times, 
and it survives in the system of landownership 
in Russia, and many other Slav countries. 
In the Zddruga all property is held in common, 
and the members eat together, pool their 
earnings, and cannot act without common 
consent. I he following graphic description of 
a Zddruga is taken from an article by 
Miss Thompson in the Nineteenth Century 
for April, 1907 ; — 

“In one of the Zidrugas that I visited, I found 
the huoje family of fifty persons at breakfast. A 
Bosnian hut, two-thirds of which is conical, i^rey- 
shingled roof, marks the quickest and most natural 
transition from growing trees to a human habitation. 
The interior consists usuall} of a s-ingle room, dark 
and not over cleanlj—for the peasant, though he 
never fails to enumerate pure air and pure water as the 
chief charm of the \illage. is, as a lule, careful to 
exclude both from his house and his peison. This 
Zddruga consisted of a gioup of four or fi\e huts 
and as many barns, p>eTched on an isolated spur of the 
mountains. The men of the party—five brothers and 
their sons and elder grandsons—were seated on low 
stools round a sofra 01 table about twelve inches 
high ; at a smaller and still lower sofra sat boys of 
the next age, while at a third sprawled the babies— 
there seemed at least a dozen of them. Directly the 
meal w'as o\er, the men went off to their w’ork ; one 
biother started on a two days’ journey with pigs to 
sell at Sarajevo, another for a distant pastuie in the 
hills, while the little boys of six and seven were sent 
off, not without tears, to watch the goats , and three, 
a few years oldei, started, equally unwillingly, for the 
district school, some two hours away. The women, 
who had waited on the men, and taken their own 
meals later—breakfast for all had consisted of a paste 
made of maize flour, w^hich each kneaded and dipped 
into a central bowl of leeks boiled in water—then set 
to work methodically at the needles, their looms, and 
their cheeses. If the Slav peasant may be sometimes 
accused of laziness, his wife atones for it by her 
ceaseless industry. She does not spend time in % 
cleaning her house, it is true, but she spins, she 
weaves, she dyes, she prepares all ^he household food, 
she makes all the household garments. There is no 
field labour of which she does not do the lion’s 
share. Small wonder that a Bosnian woman is 
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seldom as good-looking as her tall, well-formed, 
fair-haired husband.” 

Though the material progress of the country 
under Austrian administration cannot be 
denied, it must not be supposed that the 
people are contented. Apart from the very 
natural objection always entertained to an 
alien rule, the bureaucracy is somewhat narrow 
and unyielding in its methods; monopolies 
are granted to foreigners (mainly German) 
which bear heavily on the natives ; very few 
careers are open to the natives, and they are 
not allowed the safety valve to the national 
consciousness of freedom of speech, press, or 
public assembly. They feel themselves, in 
fact, in far greater danger of being dena¬ 
tionalised than they were under the Turk. 
Their natural discontent is fanned by foreign 
agitators, and the result is a very dangerous 
condition of affairs. 

And now let me try to summarise the recent 
events which have brought this strange, semi- 
Oriental country so prominently before us to¬ 
day. In January of last year considerable 
excitement was caused by the announcement 
that Austria-Hungary had obtained from 
Turkey a concession to survey a line through 
Novi-Bazar to connect the Bosnian system 
with the existing line running southwards to 
Salonika. It was apparent that this was a 
part of the Austro-German scheme for cutting 
the Slavs of the Balkan peninsula in two, and 
preventing Servia from connection witn Monte¬ 
negro, or ever reaching an outlet on the sea. 
Russian sympathies were now enlisted afresh 
on the side of the Southern Slavs, for since her 
defeat in the Far Hast the greatest Slav power 
has turned once more towards the Near East. 
A great outcry, therefore, arose, and as a 
counterblast to the Austro-German line a Slav 
railway, from the Danube to the Adriatic, was 
projected, which would cut the Novi-Bazar 
line at right angles and emerge on the Adriatic. 
The Italians, like the Serbs, though of course 
in a lesser degree, are interested in this rail¬ 
way project wdiich w^ould open to them new and 
profitable markets both in the Balkan States 
and in Southern Russia. The agitation on this 
score decreased, however, as no practical steps 
were taken. Then suddenly (in August, 1908) 
came the wonderful news of the successful 
revolution in Turkey, and the granting of a 
constitution to all the peoples within the Otto¬ 
man Empire. Put crudely, there is no doubt 
that this sudden change forced the hand of 
Austria*»Hungary. Such a hold had been 
established on Bosnia-Herzegovina that the 


eventual annexation of that country was inevit¬ 
able, but the new school of politicians, who are 
now replacingtheaged Emperor Francis Joseph 
in the control ofaffairs, decided that a favourable 
moment for making the annexation w as to be 
found while the new^ regime in Turkey was 
still weak, and while Russia was occupied with 
internal difficulties. Bulgaria, which might 
have joined Servia in protesting on behalf of 
the Slavs in Bosnia-Herzegovina, w’as bought 
off by the promise of support should Prince 
Ferdinand throw off the nominal suzerainty of 
Turkey. It is believed in well-informed circles 
that Prince Ferdinand forced the pace, and 
that Austria had not intended the blow to fall 
quite so soon. How^ever that may be, her 
action aroused opposition in Great Britain and 
France, where much sympathy is felt for the 
young Turks ; in Russia, w'here the Neo-Slav 
movement—the new development of the Pan- 
Slav propagandci—^is very strong in the Duma 
and among the middle classes ; and eventually 
in Italy, whose interests were thr(*atened. 
Germany alom* supported her ally Austria, 
although it is difficult to reconcile her attitude 
with the friendship she has alw’ays professed 
for Turkey. 

At the present moment the situation is an 
impasse. Austria and Bulgaria have cer¬ 
tainly set aside the H(*rlin Treaty, but, even if 
a Conference of Powers is called to consider 
the situation, it would be impossible, in the 
division of opinion that exists among the 
Powers, to n'slore the status quo. As a 
nominal concession to Turkey, Austria with¬ 
drew her garrisons from the Sanjak ot Novi- 
Bazar, but she would never have dune so were 
she not wx*ll aware that in her fortri‘sses and 
railways, which extend to the frontier of that 
region, she already holds the key to the 
strategic position. 

Whatever may be the reasons or justifica¬ 
tion for Austria’s precipitate action, the result 
has been to raise an acute crisis in the Near 
East. The immediate consequences, outside 
the Balkan countries themselves, are the revival 
of Italian Irridentism, Russian Pan-Slavism, 
and the Slav-Gcrman race conflict in Austria, 
while a severe strain has been put on the reform¬ 
ing government of Turkey. Within the B<^lkan 
countries we find that Servia, baulked of her 
one great national ambition—the recovery of 
her ancient boundaries and an outlet on the 
sca—is rendered almost desperate. There is 
undoubtedly a feeling among the more hot¬ 
headed Servians that their whole future is im¬ 
perilled and that they may as well risk all 
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upon a desperate hazard, in the belief that 
intervention would come to their assistance 
should their independence be threatened. The 
close racial ties between the Bosnians, Servians 
and Montenegrins makes it impossible to fore¬ 
see how far an armed movement might spread 
if it once broke out in any part of this mount¬ 
ainous corner of the Balkans. The strongly 
awakened national and racial consciousness 
of the Southern Slavs has to be balanced 
against the individual weakness and poverty 
of their States. At any moment a chance 
** incident ” on one of the frontiers might fire 
the mine, and, as is the case with all Slavs, 
reason and diplomacy would be powerless in 
the face of the reckless daring and fervid 
patriotism which would be roused by the shed¬ 
ding of Slav blood. 

Therefore, while Turkey and Bulgaria may 
come to terms, even though the Bulgarians 
are “ spoiling for a fight,” since powerful in¬ 
fluence's are at work to prevent a conflict in 
that quarter, and while Austria may also effect 
an amicable arrangement with Turkey, it is 
difficult to see how the question of the Southern 
Slavs is to be finally adjusted unless Austria 
can placate them in sections, and so divide 
them. Concessions of a comparatively unim¬ 
portant nature might induce Montenegro to 
keep (juiet, and a liberal policy, with a promise 
of autonomy in the near future, \\ould discount 
a good deal of the agitation in Bosnia and 
Herzegovina. As 1 have already pointed out, 
the latter have profited materially by Austrian 
occupation but have lost the right of free 
speech. Moreover, the Catholic propaganda 
of the Austrians and the power attained by 
the Church in the provinces have given offence 
to the bulk of the people, who are Orthodox 
or Mussulman Slavs. There is not lacking, 
however, among the more far-sighted Bosnians 
an appreciation of the fact that, as their country 
w'ill have to be under the wing of one or other 
of the Powders, they will find the shortest cut to 
comparative freedom lies through that local 
autonomy which they can legitimately demand 
from Austria. The probable reorganisation of 
Austria-Hungary on a Federal basis—w'hich 
is believed to be the aim of the present heir to 
the Habsburgs—should be an additional incen¬ 
tive to the acceptance of the situation. 

Finally, we come again to the question of 
Servia. Her position is one of grave danger. 
The sympathy felt for her after her brave 
struggle for liberty has been largely discounted 
by her recent histoiy, and if she feeds fantastic 
schemes of greatness on the hopes of European 


intervention she is, in my opinion, deluded. 
She has to remember, too, that she lies right 
across the path of certain ambitions—the 
w’ay to Salonika lies “ through the valley of the 
Morava,” that is through the heart of Servia. 
She has been so much occupied with political 
schemes that her internal development is still 
at a very low stage, and the uncertainty of her 
political conditions has hitherto prevented the 
investment of foreign capital wdiich is needed 
to develop her rich natural resources. A 
policy of extreme prudence and care for her 
own affairs, with less energy spent on Pan- 
Slav propaganda outside her owm boundaries, 
are, I believe, the only means by w’hich Servia 
can preserve herself from disaster. 

The spectacle of these Southern Slav coun¬ 
tries, whose people exhibit so many splendid 
qualities but yet do not have that instinct for 
governm.mt w'hich characterises some less 
gifted races, is rather a melancholy one. In 
the tangle of mountains, races, and religions 
which make up the Balkans, one fact stands 
out pre-eminent, and that is that the people 
need peace above every other thing—a breath¬ 
ing-space in which to develop themselves and 
their resources, and to get a truer perspective 
on their position in Europe. To the great 
Pow’ers who control the destinies of these small 
ones peace is no less essential, but it is not 
quite clear that Austria-Hungary, with the 
great military pow’er of Germany behind her, 
realises this or is prepared to “ seek peace 
and ensue it.” It is this uncertainty w’hich 
makes many of us await with anxiety the 
melting of the Balkan snows, wdiich puts an 
end to enforced inactivity in those regions. 


DISCUSSION. 

Mr. Chedomili.e Mijatovich (formeily Sei^ ian 
Minister) said the Bosnian question was one of life 
and death to the Servian nation, and as a Ser\ian he 
wished, on behalf of all his countrymen, w»herever 
they were, to express their grateful thanks to the 
author for his impartial paper. Servians still hoped 
that justice would be done to them as a nation, when 
the great civilised Powers of Christian Europe met 
in conference; and if that was the case, then 
the difficult and unfortunate questions which had 
been raised against their wishes and expectations 
would find some sort of satisfactory solution, r 
Servians desired that the civilised world should be 
correctly informed what kind of » nation they 'were, 
and that they were deserving of its sympathy. The 
very best type of the Servian nation, mentally and 
physically, was to be found in Bosnia-Herzegovina. 
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The Servians who did so much in olden tiroes for the 
splendour and fjlory of the Ottoman empire were 
almost exclusively Bosnian and Ilerzegovinan Serbians, 
the finest leaders of armies whom the Turks had at 
the time they conquered Servia coming; from those 
two countries. He was personally in favour of good 
relations existing between Servia and Austria-Hun¬ 
gary, but he regretted from the bottom of his soul the 
great injustice which Austria had done to Ser\na, to 
all Slavs, and to Austria-Hungary itself. Count Julius 
Andrassy told him in i86q that Austrian statesmen 
had no objection to Bosnia and Servia being united, 
because they were one nation and people, and that 
he had signed a secret Convention with Servia, by 
which Austria-Hungary acknowledged that fact, and 
that they would not oppose it. What happened 
between th.it time and the Treaty of Berlin in 1878, 
he could not say, but everything changed. Servians 
had hoped that by cultivating good relations with 
Austria they might open that country’s e>es so that 
justice would be done to them, but, unfortunately, 
without success. Mr. Colquhoun had referred to 
certain delusions which the Servians might possess, 
but they knew cleaily what was their national duty, 
and they intended to do it. They intended to explain 
to Europe the claims of the Servian nation, and God 
helping them, they would do their duty, even if they 
were left absolutely alone. 

Miss Ejjith Durham said chat having been twice 
through Bosnia and Herzegovina she thought the 
author could not have had very much personal and 
direct intercourse with the peasants of those countries 
from the remarks he had made. She experienced 
great difficulty with the officials when starting on her 
second journey. She had to obtain permission to 
travel in the interior, and as soon as the official was 
aware that she could speak the language and would 
not require an interpreter, every possible difficulty was 
put in her way. After making an application for the 
use of a pony and two guides, she was informed that 
there were no guides in the country, and was ofl'ered 
the official’s servant for a fortnight. She accordingly 
travelled by train, but the officials sent on telegrams 
ahead of her, with the result that she was met by the 
police agent at the places where she stopped, and 
after being shown a few' buildings the suggestion was 
made to her that she had seen everything, and that 
she had better take a ticket on to the next place. She 
did not go to the country for the purpose of seeing 
what the Austrians were doing, but as a result of the 
treatment she received she thought they must have 
some object in view, and made up her mind to ascer¬ 
tain what it was. After some difficulty she got off 
the route which had been mapped out for her by the 
officials. At the first place at which she arrived she 
was met half an hour afterwards by the Governor 
who, after enquiring as to her papers, sent her off to 
the next place early the following day. She did not 
see the Governor at the next place, and consequently 
had a good many walks in the country, experiencing 


no difficulty in finding a guide. She was asked by 
the people if she could help in obtaining contraband 
arms from England, because the one thing they 
desired was freedom. She could not see, from her 
travels, that the peasants had received any benefit 
whatever from Austrian rule, as she had never seen 
so many w^retched, under-fed peasants in any other 
country. Austria boasted that she had restored 
law and order to the country, but travelling was 
(juite as safe in Servia and Montenegro. The 
peasants were ground dow’n, were miserable slaves, and 
very much overtaxed. They used to have free rights of 
felling in the forests, but the concessions bad now been 
sold, and the only right the native possessed was that of 
working in the forests for a few penct a day. 

Mr. G. i>K Wkssklitskv stated that he was an 
Herzegovinian by origin, and at the Berlin Congress 
he represented both that country and Bosnia . and 
in the name of his brethren in London he 
thanked the author for his impartial paper on 
a subject which was the central question of inter¬ 
national politics. In suppoit of Miss Durham’s 
statement as to Austrian rule, he wished to quote an 
authority from the other side, vi/., Baron Bjnan, the 
Unance Minister of the Austrian-Hungarian Empire, 
and the supreme administrator of Bosnia-IIer/egovina, 
who, in his Report for iqo(», expressed his regret that 
the Government had not been able to solve the 
agrarian question, the necessity for which was the 
foremost motive for the occupation given at the 
Berlin (Congress by Count Andiassy. An even more 
candid admission of Baron Burian in his Report was 
that the industrial progress did not as yet profit the 
great mass of the population. Baron Burian un¬ 
doubtedly wished to do good, but his fir^l attempts 
to win Bosnia-Herzegovina by kindness were 
frustrated by his colleagues in the Government, 
and he had been obliged nnder force to change 
his policy. The question of the tithe was a 
very important one. In former limes the pro¬ 
portion of tithes was determined by commissions 
on the spot according to the possibilities of the 
coming harvest, whereas now it was determined at the 
district Government offices by a functionary who 
received 6 per cent, on the valuation, so that naturally 
it was to his interest to value the harvest as high 
as possible. The natural wealth of the country, 
the forests and mines, had been conceded to 
foreign companies. The labour of the people 
of the country was not utilised, foreign workmen, 
very often Germans, being employed, so that the 
proceeds went out of Bosnia; and even the price of 
the monopolies was paid into the treasury of Austria- 
Hungary and not into the provincial treasury. With 
regard to public works, all kinds of great buildings ^ 
which were not necessary for the country but were 
generally destined to attract foreign tourists, and give 
them an idea of the splendid civilising work being 
done in the provinces, had been erected. There were 
railways i,a6o kilometres long in Bosnia-Herzegovina 
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some of which were built by the Turks; and during' 
the same period that those railways were constructed, 
1,300 kilometres were built in Servia and 1,600 in 
Bulgaria. In addition to that, the railways in Bosnia* 
Herzegovina were of the narrow-gauge type prevent¬ 
ing through communication. Statistics with regard 
to educational facilities also proved conclusively that 
greater progress had been made in this respect in 
Servia and the four new districts which she acquired 
under the Treaty than in Bosnia-Herzegovina. The 
authorities fostered artificially an inferior minority 
of the population, who only numbered 150,000 before 
the occupation, but who now, by conversion and 
colonisation, numbered 300,000. Not even Austrian 
Sla\s or Austrian flermans were brought in, most of 
the colonists being Germans from Germany. On 
the other hand, the Mussulnien were constantly 
emigrating. The population of the towns had 
entireh changed. He protested against the com¬ 
parison often made by enthusiasts of the Austrian 
administration, that the work of Austria in 
Bosnia coiiltl be compared with the work of Great 
Britain in India, it being a gross injustiee to this 
country and an insult to common sense, because 
Austria-Hungary kept in Bosnia-Herzegovina, with 
Its 170,000 inhabitants, more troops than England 
needed to govern 300,000 millions of Indians. 

Mr. Louis Felukrm vv said that Mr. Mijatovich 
had suggested that the author was sympathetic with 
the SeiNian cause, and that the wdiole of Europe was 
also with them. He did not hear Mr. Colquhoun 
say anything m his paper specially defending the 
cause of any paiticular nation, nor did he hear him 
say that the Servian^ had any special grievance. 
Personally he was a Hungarian, and as such he con¬ 
tended that Hungary had a.s great a right to Bosnia- 
lierzegoMiia as Servia had. If all the principalities 
in the Balkans were lestored to their proper owners, 
Btisnia-Herzegovina naturally belonged to Austria. 
Ml. Wesselitzky had endeavoured to prose that 
Bosnia had not benefited by the Austria-Hungarian 
occupation; but those who had seen the Bosnian and 
Servian exhibits at the Paris and Brussels Exhi¬ 
bitions would, he was sure, not share that opinion. 
Even if not so many schools had been built in 
Bosnia as in Servia, they contained more pupils 
and possessed better professors. With regaid to 
the agrarian ejuestion, Baron Burian was a very 
honest politician, who desired to see Bosnia-Herze¬ 
govina placed on the same level as the other parts of 
the Austria-Hungarian monarchy, but unfortunately, 
although much money had been spent, owing to the 
natures of the people, a long time was necessar}' to 
accomplish this purpose. He strongly contended, 
however, that Austria had fulfilled its mission most 
loyally, and introduced civilisation into the country. 

Mr. Colquhoun, in reply, said he was not a 
traveller of yesterday, but a man who had been an 
administrator and observer, and the author of some 


books which were still standard works ; and his view 
of the whole question was that it was necessary, in 
speaking of the countries referred to in the paper, to 
try to be impartial and fair. No service was done to 
the Slav countries by exaggeration or arraigning the 
government of Austria-Hungary, which was, as 
go.'ernments went, trying to do its best. He was 
peifectly sure that anyone who went to countries, 
like India or Egypt, avoiding the officials, and listening 
to the stories of the Bazaar and the peasant, 
would not come away with a correct view of those 
countries. Eroin a very long experience of ()riental 
countries he knew it wa'. exceedingly dangerous to 
trust explusiveh to accounts received from muleteers, 
innkeepers and peasants. He assured the audience 
that when he visited Bosnia he was not one of the 
gentlemen who were so frequently entertained by the 
Ausinan-Hunganan authorities ; he lecened nothing 
from them in the way of assistance beyond that 
accorded to any traveller passing through a countiy. 
Everyone who had thought o\er the situation must 
feel that it was of the greatest importance to the 
whole of the small Slav States, to the Balkans, to 
Europe and, not least, to Austria-Hungary herself, 
that justice should be done to the small Slav 
States, for he was convinced that should war 
unfortunately break out, while there could be little 
doubt as to the immediate lesult, the ultimate 
result would not be in favour of Austria-Hungary, 
because there would be established in the Balkans 
w’hat had been well called a running soie, which 
the Austrians would find it impossible lo heal. 
It was true, as Miss Durham said, that there 
was an enormous \oIume of emigration from 
Bo^nia-Herzegovlna, and so there was also from 
Cioatia and from Hungary itself, which was a blot 
on Hungary that Hungarians did not like. In 
writing about such countries, anyone who w’as an 
experienced traveller knew that those who tried to 
hold the balance even were liked by neither one 
party nor the other, but that w’as the inevitable fate 
of everyone who tried to be fair. It had always 
been bis wish to be fair and impartial, and he had 
tried lo be so in the jiaper he had read. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Mr. Colquhoun for bis 
instructive and interesting paper, and the meeting 
terminated. 


THE TREATMENT OF INEBRIATES. 

The report of the Departmental ('ommittee 
appointed to incjuire into the operation of the 
Habitual Drunkards Act of 1879, and of the Inch- ^ 
riates Act of 1808, makes it clear that these Acts 
have failed of their purpose. The failure of the 1879 
Act is mainly due to the fact that it was shorn of all 
compulsory features, and became an Act merely per- 
mitting the establishment of retreats into which 
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inebriates could not be admitted except when they 
themselves desired control. Moreover, there was an 
absence of accommodation for pooi inebriates. 
Every year hundreds of pei sons sijjnify their willing¬ 
ness to submit to treatment, but are unable to pro¬ 
cure It owing t(^ the impossibility of finding money to 
pay, wholly or partly, for their own maintenance. 
The Inebiiates Act of 1898 has not been more suc¬ 
cessful in operation. The intention of the Act is not 
explicitly stated, but the Committee assume it to be 
(i) to piotect the community against inebiiate 
offenders; (2) to provide facilities for their reforma¬ 
tion. The implication from the terms of the Act is 
that both these objects are better attained by rela¬ 
tively prolonged detention than by repeated com¬ 
mittal to prison, which has been found useless by long 
experience. During the nine years the Act has been 
in force fewer than 3,000 persons have been com¬ 
mitted to reformatories under its provisions—about 
400 from sessions and assizes, and 2,600 by magis¬ 
trates. The failure to apply the Act is due to diffi¬ 
culties connected with the administration of Sec¬ 
tions I and 2 , and to the fact that no obligation 
is laid upon any authority or person to provide 
accommodation for committed inebriates, or to main¬ 
tain them during sentence. When it is remembered 
that the offenders who have been convicted and 
sentenced for drunkenness (during the period in 
which the Act has been in force) in Courts of 
summary jurisdiction have numbered more than a 
million and three quarters, it will be obvious that 
the Act has had no real influence in restraining 
intemperance. The original reference of the Com¬ 
mittee was extended by an authorisation to ‘‘in¬ 
vestigate the value of existing methods for the treat¬ 
ment of inebriety by the use of drugs,** but the 
Committee are of opinion that treatment by drugs 
cannot possibly supply the penal element which is 
present in all sentences of inebriates to reformatories. 

The investigations of the Committee led it to 
conclude that this penal element, to be of any use 
to society, should be brought to bear upon the 
drunkard at an earlier period of his career. At 
present, any person who drinks to excess, without 
committing a public offence or crime, can continue 
his drunken habits indefinitely, notwithstanding that 
he may produce over many years untold misery to 
his family, and ultimate expense to the community. 
Such persons often, at length, commit offence.^, nd 
then may be dealt with under the Act of 1898; but 
in very many cases they pursue their disastrous habit 
until they die of disease engendered by it. In the 
opiiiion of the Committee, there is no reason to doubt 
that if there existed means by which they could be 
placed compulsorily under control at an early period 
in their career, a large proportion of them could be 
restored to decency and usefulness, and an incalculable 
amount of misery and poverty might be prevented. 
At present, the only possibility of control for such a 
person is the somewhat remote chance that he may 
be persuaded or coerced into making a “voluntary” 


application for admission into a retreat. The exist¬ 
ence of this class of drunkard, and the necessity of 
legislation for them, were fully recognised by the Com¬ 
mittees of 1872 and of 1893, but hitherto Parliament 
has declined to adopt these stringent views as to the 
compulsory commitment to retreats of inebriates. The 
present Committee propose a graduated mode of 
procedure, beginning with measures of the mildest 
character, and not incieasing theii stringency until 
the milder measures are found to be ineffectual. 
They propose that the inebriate may (i) enter into a 
statutory obligation before a Justice of the I*cace to 
abstain from intoxicants for not less than one >ear; 
or he may (2) apply to a Justice of the Peace for the 
appointment of a guardian named by himself. In 
the event of the pledge being broken, or the guardian¬ 
ship jiroving insufficient, power is to be gi\eri “to a 
relative, friend, or guardian voluntaiily appointed to 
petition a judicial authority foi a compulsory order of 
guardianship, or for committal to a letreat.” The 
Committee do not make it clear whether there must 
in all cases be a breach of the statutory obligation, 
or proof of insufficiency of guardianship, to bring 
this compulsory power into opeiation : all they say is 
that such breach or insufficiency “ would be ground 
for such petition.” If the intervention of the judicial 
authority is to be limited to cases wdiere the expe¬ 
dients named have been tried and failed, it may be 
doubted whether the proposed Act would be of much 
avail. The Committee seem to shrink fiom the logical 
consecjuences of tlieir own conclusions, influenced no 
doubt by the belief that e>en now Parliament may 
not be piepared to apply compulsory powers to per¬ 
sons who have committed no public oflence, although 
recognising that recent legislation shows that the 
Legislature no longer hesitates to enforce restric¬ 
tions on the liberty of persons whose unchecked 
vagaries are clearly contrary to the public weal. 
Probably not much will be done in the way of les¬ 
sening the inebriate population until the punishment 
which drunkenness now entails upon the offender 
when he is brought before a magistrate is made 
much more drastic in the case of offenders brought 
up a second or thiid time, and power is given to the 
judicial authority to commit an inveterate drunkard 
10 a reformatory with or without a preliminary penal 
sentence. 


THE RAILWAY IN ECUADOR. 

In his report on the trade and commerce of 
Ecuador (No. 4173, Annual Series) Mr. Consul 
Cartwright refers to the effect that the near com¬ 
pletion of the Guayaquil and (Juinto Railroad 
Company has had on the economic problems of 
the coast. In former years all supplies of potatoes, 
vegetables, com, hay, beans, and other similar 
food material had to be imported from Chile, 
Peru, See. To-day Guayaquil exports to less favoured 
couptrles. Prior to the advent of the railway, the 
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interior, or sierra^ drew nearly all its supplies (except 
food) from Guayaquil and the exterior, and had to 
pay for them in hard cash, whereas to>day it draws 
less and pays not in cash but in produce. Then, 
again, with the increased facilities, (Juinto and the 
surrounding countiy is drawing fiom Guayaquil and 
the intervening districts, supplies of cotton, wool, and 
other fibres that enable her to manufacture unbleached 
cotton (//Vw//A>), caMnettes, linen cloths, baizes 
{hayatas and bayatiUas)^ rough casimies, towels, &c., 
thus rendering the whole interior, from Latacunya 
(south ofTinto) to the northern provinces of Colombia, 
independent of all imports of such articles from 
foreign countries. This alone causes considerable 
increase in the activity of the country, and is due to 
the fact that the railway has aflorded facilities for the 
conveyance of adequate machinery and mateiials to 
the country, hlour milK and allied industries are 
also springing up, and the elevated districts of 
Ecuador will m the course of a few years be, says the 
Consul, in place of dependent districts, self-support¬ 
ing, and aide to expnil to foreign countries. 


TEA CULTIVATION IN INDIA. 

The total aiea in India under tea cultivation in 1907 
was 542,737 acics as against 535,540 in the previous 
year, the greater proportion of this lieing in Eastern 
Bengal and Assam, while the production for all India 
was 247.500,000 lbs. With regard to gieen tea the 
reported production was above 3,500,000 lbs., appa¬ 
rently less than the tiguies for 1905 and 1906. The 
former statistics aie, however, not entiiely leliable. 
The amount of tea exported by sea declined by 
6,607,440 lbs., the direct shipments to the United 
Kingdom (i6<),500,cxx)) being decreased by nearly 
7,000,000 lbs., while the proportion taken by our 
country also declined. Un the other hand diiect ex¬ 
ports to Russia have increased by over a million and 
a half pounds, or nearly 12 per cent. Canada im¬ 
ports decreased [>y nearly 10,000,000, but the United 
States took a little moie than they did in iqob. To 
Austialia and New Zealand the shipment increased by 
rather more than 1,500,000 lbs., but this is partly 
accounted for by the fact that the cargo of tea lost 
in the steamer Fortunatu^ was replaced by latei ship¬ 
ments. Of course a good deal of re-exportation from 
the United Kingdom takes place, but, as students of 
trade statistics are aware, the tendency of sea-borne 
trade is for direct shipments to the country of con¬ 
sumption to be more and more preferred. Thus the re¬ 
exports to Russia decreased by 3,750,000 lbs., figures 
which detract from the importance of the large in¬ 
crease in the direct shipments to that country. The 
imports of foreign tea into India were 6,400,000 lbs., 
most of which was used for blending with the Indian 
produce. As to the total capital employed in tea 
cultivation in India, that of the joint stock com¬ 
panies amounts to about ;^i 6,000,000 sterling, of 
which nearly five-sixths represents the capital of the 


companies registered in J-ondon, and a little more 
than one-sixth that of the Indian companies. It has 
been calculated that between January, 1905, and No¬ 
vember, 1907, the value of shares in 170 tea com¬ 
panies registered in London advanced by no less than 
50 per cent. The total number of employees in the 
Indian industry is estimated at more than half a million, 
but this is probably a good deal below the actual num¬ 
bers, which are very difficult to ascertain with 
accuracy. 

THE PORT OF LONDON AUTHORITY 
AND ITS ORGANISATION. 

The new Port Authority for London, under the Port 
of London Act, wnll be constituted immediately, and 
it is probable that the total number of nominees will 
run to thirty. Ihe chairmanship, as is known, has 
already been conferred on Sir Hudson Kearley, and 
the invitations to the various bodies, leprgsenting the 
payers of dues, wharfingers, and owmers of river craft, 
are actually being issued. Eighteen members 
of the Authority are to be elected by these three 
interests, but the electoral machinery being as yet 
quite in embryo and unprepared, the first appoint¬ 
ments are to be made bv the Board of Trade, in con¬ 
sultation with the associations and such individuals as 
may be considered most nearly representative of, or ac¬ 
quainted with, the collective opinion of the respective 
bodies. In adrhtion to these there will be ten members 
who, for want of a better term, may be described as 
official members. ()ne will be appointed by the 
Admiralty, two bv’ the Board of Trade, one of these 
two being a representative of laboui interests; four by 
the London Countv Council, two being members of 
that body and two outsiders , two by the Corpo¬ 
ration of the City ot London (one a member and one 
a non-member), ami one a nominee (probably a 
member) of the Timily Board. This will make 
twenty nine, and the vice-chairman (unless he happen 
to be one of the foregoing, which is hardly likely) will 
make thirty. In addition to the above, the Port 
Authority will have the power of co-opting two 
members conversant with dock administration, but 
it is haidly likely to avail itself of the permission till 
it is m a position to see who are to constitute the 
new body. 

COTTON GROWING IN NORTH CHINA. 

It has been stated by the American Vice-C'onsul 
at Tsingtau, that Shangtung and the whole of North 
China proper grows inich more cotton than is 
generally supposed. The special cotton district of 
Shantung is north of Kaumi, in what is known as 
the Hauli region. Many of the old maps show a^ 
large shallow lake here, and it is in the bed of this 
former body of water that hundreds of acres of cotton 
are now found. By a careful system of drainage, the 
natives have divided the entire lake offi into a series 
of ditches and high fields made of the earth removed 



266 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


February 12 , 1909 . 


from the ditches. By a system of locks and gates, 
they are also able so to regulate the moisture that 
a crop is almost certain, regardless of atmospheric 
conditions. The seed is planted in very carefully- 
tilled fields late in May, and aftei the plants are 
well up, they are thinned out and topped. This 
causes the bushes to remain low and well spread 
out. When they are being topped another supply 
of rich bean-meal fertiliser is added, and the fields 
are very carefully cultivated until after the plants 
have finished blooming. Early in (October the crop 
begins to be nady for harvesting, the last cotton 
being picked about five weeks later. In order to 
separate the fibre and seeds, a device consisting of 
two foot-powei wheels is used. These wheels are 
ananged like a tlothes-wringer, and small teeth pull 
the fibie through, while the seed diops to the ground, 
being too large to pass between the rollers. The 
surplus seed is then ground to an oil, which the 
natives cannot refine or clarify, hence it is used only 
for primitive lamps. The stalks of the old jdants are 
used for fuel, as is all waste vegetable matter in 
China. The cotton, aftei passing thiough the 
native ginning piocess, h by no means the flufTy 
batting the natives desire, hence they have invented 
an instrument which closely resembles a large violin 
bow. With the thong of this bow they beat the 
cotton until it is all separated and soft, being then 
ready foi’ the market. The staple of the native cotton 
is very coarse and short, and it is theiefore of little 
value for weaving, being used almost exclusively as 
wadding for the heaNy winter garments and for neck 
wraps. Foreign imported cotton is u.sed in manu¬ 
facturing. Experiments on a small scale, with a few 
plants, have recently' been made within the confines 
of Tsingtau. Of some five hundred bushes only a 
few do/en produced, the cold weather apparently 
setting in befoie the crop had matured. All of the 
plants were healthy, grew well, and all had bolls. As 
the cold weather set in rather early last year, more 
extensive tests are to be made this year American 
seed is said to have been used along the line of the 
Shantung railway, chiefly near Ching Chou-fa. The 
results were not satisfactory. The .seed was planted 
early, grew very well, and the stalks were always 
loaded down with a heavy crop, which, however, was 
checked each year by the first cold weather. The 
cotton of the American plant seemingly takes longer 
to mature than that of the native cotton plants, and 
the season is too short to allow the crop from the im¬ 
ported seed time to mature. On the whole it may 
be said that, considering the poor staple, and the 
poor methods of ginning and cleaning the cotton in 
vogue in Northern China, there is at present little 
possibility of the industry extending beyond its 
present bounds. The crop is nevertheless a profit¬ 
able one for the Chinese farmer; and as the cotton- 
wadded clothes are not likely to be superseded for a 
very long time by any other form of dress, the short 
staple cotton fills a demand, and will therefore always 
be found in North China. 


ARTS AND CRAFTS. 

The Catnhet'ivcU School of Arts and Crafts ,— 
The annual exhibition of the Camberwell School of 
Arts and Crafts ha.s grown to be of some importance 
from the craft school point of view. Not only has 
the number of classes held in the school itself 
increased very considerably, but theie are also various 
outside centres aflTiliated with it. The exhibition 
occupies this year (for the first time) three rooms 
and embraces examples of almost all the artistic 
crafts. It is due probably to the influence of Miss 
Houston and Miss Wright that embroidery forms 
so large a part of the show , for that branch of the 
work is ceitainly moie than ordinarily interesting. 
The students aie evidently taught not only a variety 
of stitches, but how to use them eflcctively, and the 
embroideiy design i-> altogether Ncry fie.sh and 
plea.sing. If one wanted to ca\il, one might grumble 
at the absence of caie in some of the outlines and a 
certain W’ant of sweetness in the curves, but there is 
nothing else to find fault with. The examples of 
embroidery aj)plied to costume, too, are \ery satis¬ 
factory, and show how a small amount of quite simple 
work carefully planned to Us ])urpose can be the 
making of an otheivvise perfectly plain dress. 

Bookbinding, again, is very largely repiesented, 
and some very good for wauling is shown. Some of 
the cover de.signs. too, aie very well ‘•jiaced and in 
good pioportion. The weak point seems to be the 
lettering which i^ not always so clean or so well-con¬ 
sidered as it might be. Some of the half-bindings 
are very pleasing in colour ; but it hardly ‘-eems 
worth while sd\ing, foi example, that a plain half¬ 
bound book, not even lettered on the back, with back 
and corners of blue leather and sides of a lighter blue 
linen, was designed and executed by so and so. It 
takes a little thought and some taste to get just the 
right tones and just the right proportions in a half¬ 
bound book, but it scarcely amounts to design. 
There seems to be a tendency in the schools ot arts 
and crafts to dignify everything—every shght re¬ 
arrangement of old forms or half uncon.scious remem¬ 
brance of something seen before, or any little piece of 
tasteful arrangement, with the nume of design. In a 
sense, of course, it is design, but if we are to use the 
word so freely foi every little exercise that a child 
could do, we shall want a new expiession for serious 
design. 

House-painting and decorating are subjects rather 
neglected in some schools, but at Camberwell some 
very good woik was .shown, far more tasfeful than this 
kind of thing usually is. There were some good friezes 
and all-over repeating patterns, a little heraldic 
painting, and several examples of lettering. By the 
way, while the Roman letters were very satisfactorily 
treated the Gothic ones left something to be desiwd. 

Pottery is one of the crafts which, owing to the 
difficulty of doing practical work in them in 
school, have only recently taken their places in 
London schools of art. Unfortunately, it is almost 
inevitable that a good deal of the pottery done In 
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classes should be rather amateurish. The pots 
shewn at Camberwell included, however, some 
pleasing vase shapes and some very satisfactory 
examples of experimental glazes. 

Though practically all craft schools have metal-work 
and jewellery classes, the best work in these subjects 
tends rather to come from the schools where they are 
the special feature of the institution than from the all¬ 
round schools. The Camberwell work is, however, 
<|uite up to the mark. The enamel, though not very 
wonderful in itself (that is haidly to be expected of 
student work) shews that the pupils are taught to 
have some definite aim in their heads, and to get the 
particular effect they want rather than to depend upon 
some lucky chance which may, or may not, put every¬ 
thing right in the fire. 

It is satisfactory to find a school of this type 
increasingly encouraging the practice of making 
studies from historic ornament. A goodly number 
of studies were exhibited, and they showed that the 
students, especially perhaps in the costume design 
and embroidery classes, but in the other classes as 
well though in a less degree, are taught not merely 
to make elaborate copies of some old work only 
remotely related to their particular subject, but 
to take no*es and jottings of old things which 
may help them in their own craft. Historic 
study IS a good thing in itself, but it is still better 
when it is closely connected with the student’s more 
immediately practical w'ork. 

Jllumination ,—One of the natural results of the 
revival of sciipt and ornamental writing generally, 
and of the increased attention paid in recent years to 
writing and lettering, has been the development of 
illumination, which for many years had been practic¬ 
ally a lost art. Connoisseur^ and collectors had 
been willing to pay long prices for old illumi¬ 
nated manuscripts but modem illumination not 
only had no market but W'as practically non-existent. 
William Morris’s wonderful illuminated manuscripts, 
though admiied by the few. w'ere hardly known by 
the public until after his death. 

It is really rather strange, unle.ss it can be looked 
upon as being by way of a prote.st, than an age like 
ours, so full of hurry and rush and commeice, should 
witness the reappearance of arts and crafts which 
require so much patient labour as illuminating and 
caligraphy. But such is the case—and it is not only 
that here and there an indiMdual settles down deter¬ 
minedly to this kind of work, there are few self-re¬ 
specting all round schools of arts and crafts which do 
not boast a class in script and illumination. One 
wonders sometimes what will come of it all ; 
whether there are enough people who really appre¬ 
ciate the difference between a good printed border 
and an illumination—and that amongst those who 
can afford to pay the prke for elaborate handwork, to 
provide employment for so many would-be illumin¬ 
ators. But after all, the practice in care and neatness 
which such work gives, will probably be of great value 


to the students, many of whom are allowed in a good 
deal of their work to be rather careless and inaccu¬ 
rate. Illumination, which is at any rate first cousin to 
miniature painting, has perforce to be careful, painstak¬ 
ing work, even though the actual drawing of the lines, 
&c., may be quite fluent and straightforward. More¬ 
over, in this craft, as in most others, there is plenty of 
room at the top, and it is always within the bounds 
of possibility that some of the students will get there. 

Some Recent I/lu?ntnation .—There has been no 
really large and representative show of modern illu¬ 
mination since the last Arts and Crafts Exhibition 
some three years ago, when the work of Miss Kings- 
ford, Mr. firaily Hewitt, and many others could be 
seen at the same time and compared; but there 
happens to have been a very fair amount of illumina¬ 
tion to be seen just lately in different parts of London. 
By-the-way, it is rather odd that, though the teachers 
of script and of illumination are very often the same, 
or at least work very much together, the writing almost 
without exception keeps very near to old models, 
wliilst the illumination is for the most part quite 
modern in character, founded rather on William 
Morris’s famous illuminated books than on the medi¬ 
aeval service books. 

Some quite good simple illumination has been on 
view at Camberwell, the work of the students there. 
There is nothing very remarkable, but enough to 
show what very pleasing simple work can be done by 
students with a little tiaining. The script, however, 
is on the whole not quite so good this year as it has 
sometimes been before. 

Miss Jessie Bayes’s work at the Ciiafton Gallery, 
was of course a \eiy different matter—this is no stu¬ 
dent woik, and not by any means simple but very 
elaborate painting, remarkable for its charming colour 
efl'ects. It is not so delicate as Miss Kingsford’s 
woik, but IS more or less on the same lines. 

The work of Miss Edith Ibbs, still to be seen at 
Quaritch’s, is again accomplished, but in (juite a diffe¬ 
rent manner. The pages shown are part of an illu¬ 
minated Communion Service. The decorations are 
far raoie traditional in style than is usual in modem 
illuminations, and it .seems quite fitting that, in orna¬ 
menting a service book, the artist should have borne 
in mind the work done in the old service books, 
missals, and what not, in days gone by. Whichever 
style may be best in itself, there is an appropriateness 
in Miss Ibbs’s work which would be lacking m that 
of some of the most competent modern illuminators 
if applied to this purpose. The specimen to be seen 
in Grafton-street, comprising as it does, the central 
portion of the service, aflbrds an admirable oppor¬ 
tunity of judging the workmanship, which is un¬ 
usually delicate and, in treatment as well as in style, 
compares not unfavourably with a good deal of the 
early illuminating. It is the intention of the artist to 
produce six complete services and no more, and the 
price she asks for them, though not of course small, 
is veiy modest considering the quantity and quali^ 
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of the work involved. This is partly due to the fact 
that Miss Ibbs is practical enouj^h to follow the lead 
given some years back by ^Ir. Vigers, and to con¬ 
tent herself with printed type (admirably set up by 
the Chiswick Press) for the l)ulk of the service, and 
to spend her own energies on the ornamental initials 
and borders which together with the type form a 
thoroughly harmonious whole. 

OBITUARY. 

I^Iaior-Cenkral Sir Owen Tudor Burne, 
G.C.I.E., K.C.S.I.—By the death of Sir Owen 
Burne, on Wednesday, the 3rd inst., after a long 
and painful illness, the Society loses one of its most 
devoted and earnest friends. Elected a member in 
1887, at the instance of his life-long fiiend, Sir 
George Bird wood, he joined the Council in the 
olio wing year, and from that date to the present time 
he continued, with such brief intermissions as the 
regulations rendered necessary, an active membei 
of it. He served in every possible capacity, as 
an Ordinary Menibei, as Vice-F*resident, as Trea¬ 
surer and (i 89()-7-8) as Chairman. He was also 
(in 1895) Chairman of the Committee of the Indian 
Section. For more than twenty yeais he was 
constant in attendance and unsparing in service. He 
was ever ready to take ujion himself any duty in which 
he could help the Society, or any labour by which he 
could promote its interests. Though a man of many 
occupations, and busied with many diverse afiairs, 
official, social, political and religious, he was pre¬ 
pared at a moment’s notice to devote himself to the 
service of the Society and to undertake any piece 
of work, whethei congenial to his own tastes or 
not, in connection with which his influence could be 
helpful 01 his advice useful. It is only those w'ho 
are responsible for the proper carrying on of the 
regular work of a great public institution who can 
realise how valuable such co-operation is, how hope¬ 
less w'ould be their task without such devoted aid. 

In all Sir Owen Burne must have occupied the chair 
at some twenty meetings of the Society, besides others 
at which he was called to preside officially as Chair¬ 
man of the Council. It was during his tenure of 
office in i8<i7 ll^at the London meeting of the 
International Congress on Technical Education was 
held. He attended all the meetings, and pre¬ 
sided over most of them, making himself espe¬ 
cially popular with the foreign delegates, who 
appreciated his genial courtesy and frank, plea¬ 
sant manners, and afterwards attributed to his 
personal efforts much of the undoubted success of 
the congress. At most of the meetings over which 
he presided, the subjects discussed related to India or 
the East, and on these he could speak with authority, 
but even when the paper was such that he could not 
deal with it as an expert, his treatment of the topic 
was always thoughtful and agreeable, tending to 


stimulate discussion, if it could not initiate it. The 
last occasion on which he took the chair was a little 
more than a year ago, when M. Hubert’s extremely 
interesting communication on French methods of 
colonisation was brought before the Society, and 
those who were present will remembei the gi aceful 
way in which the Chairman, after his brief comment 
on the paper itself, turned to its author and, in his 
own language, thanked him for bringing before an 
English audience the valuable experience gained by 
the administration of another country. 

Sir Owen Buine was born in 1837. His father was 
the Re\. Henry Burne, a clergyman of the Estab¬ 
lished Church, who joined the “ Catholic Apostolic 
Church,” founded by F'.dward Irving and his associates. 
He was one of a large family, having had eighteen 
brothers and sisters. In 18:;:; he obtained his 
commission, and after just missing the end of the 
Crimean war, he was sent to India, where he served 
with distinction during the mutiny. His services 
attracted the attention ot Sir Hugh Rose (Lord 
Strathnairn), who ajipointed him (though he was 
then only four-and-twent)) his military secietary, 
and, indeed, continued his staunch friend for hie. 
From thi.s time on Burne’s careei was political, lather 
than military. After serving as A.H.C. to I ord 
Strathnairn during the latter’s command in Iieland, 
he leturned to India as Private Secictaiy to Lord 
Mayo (1868), and it was m his aims that the 
assassinated Viceroy died in 1872. His next 
appointment was that of Political A.D.C. to 
the Secretary of State for India, to be followed 
later (1874^ hy the secretaryship of the Political and 
Secret Depaitment of the India Office. Two years 
later (187b) be went again to India, this time as 
Private Secietary to Lord Lytton. In 1878 he 
returned to the India Office, where he held his 
formei post till he was appointed to the India (Council 
in 1887. In i8cj(> he ictired. He was made K.C.S.I. 
in 1879, and (i.C.I.K. on his retirement in 1896 

He was twice married, first to the Hon. Evelyne 
Browne, daughter of I.oid Kiliuaine, and secondl) 
to Lady Agnes Douglas, daughter of the Karl of 
Morton. 

WiLLiA.M Henry Vernon.— The death occurred 
on the ist inst. of Mr. W. H. Vernon, one of the 
best-known landscape painters oi Birmingham, in 
the eighty-ninth year of his age. Early in life he 
became a student at the Society of Arts, where he 
drew from the antique, and be afterwards studied for 
a time in Paris. Throughout his long life he was a 
diligent worker, and his pictures were shown at the 
principal exhibitions in London and (he provinces. 
On several occasions he collaborated with the late 
T. Sidney Cooper, R.A., a notable example of their 
partnership being the picture ** Landscape and 
Sheep,” in which the landscape was painted by 
Mr. Vernon and the sheep by the famous animal 
painter. Mr. Vernon was elected a member of the 
Society of Arts in 1905. 
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GENERAL NOTES. 

AtKMOKiAL Tahle'js. — The London County 
Council have recently affixed to No. 14, liucking- 
ham'Streety Strand, a memorial tablet hearing the 
names, Samuel Pepys, Diarist, Robert Harley, Earl 
of Oxford, .Statesman; William Etty, Painter; and 
Clarkson Stanfield, Painter. The present building 
was probably not erected until the latter part vif the 
eighteenth century, but the house which sheltered 
Pepys and Harley occupied the same site. Here 
Pepys appears to have lived from it>85 to 
when he retired to Clapham, very ill with the break¬ 
ing out of the wound caused by the operation w'hich 
he had undergone in 1058. He was immediately 
succeeded in the tenancy of this house by Robert 
Harley, who w’as liom 1701-5 Speaker of the Jlouse 
of ('ommons, and it was in Ikickingham-street that 
there began the friendship between him and 
Swift, which was only bioken by death. The woik 
of collecting his library and the manuscripts which 
fonned the nucleus of the famous Harlcian Collection, 
now in the British Museum, extended ovei the whole 
period of his residence in this house, which lasted 
until the accession of (Jeoige I., when he retired to 
Wimpole in Cambridgeshire. William Ktty went to 
Buckingham-street on his leturn fiom Italy in 1824, 
and lemained theie for 23 yeais. In this home, “of 
which I love in my heart every stick, hole and 
corner,” he painted some of his mtist famous 
xvorks and enjoyed his social triumphs, number¬ 
ing among his guests Fiaxraan, Constable, and 
Turner. Stanfield's residence in Buckingham- 
street probably lasted from 182b to 1831, he occu¬ 
pying the first floor chambers, while Ett\ resided 
at the top of the house. The Local Government 
Museums and Records Committee of the J.ondon 
County Council have also recommended that the 
residences of Thomas De (Juincey, at Oi, Greek- 
btreet, Soho, and of Sir Joseph Banks, at 32, Soho- 
square, should be commemorated by means of 
memorial tablets. They further state that they have 
suggested to the Duke of Westminster that tablets 
should be affixed to the residences of Warren Hast¬ 
ings, at 40, Park-lane, of Mendelssohn, at No. 4, 
Hobart-place, and of Viscount Hill, at No. 24, Bel- 
grave-square ; and they also report that, acting upon 
their suggestion, the City Corporation had decided to 
affix to The Cedars, Portway, West Ham, a tablet 
commemorative of the residence there of Elizabeth 
iFry, the prison reformer. 

MEETINGS OP THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock:— 
February 17. —“The Commercial Relations of 
France and Gteat Britain.*' By Monsieur Yves 


Guyot. Sir Robert GI^FEN, K.C.B., F.R..S., 
LL.D., will preside 

February 24.—“ Hand-made Papers of Different 
Periods.’* By Clayton Beadi.e and Henrv P. 
Stevens. 

March 3. — “ Dewponds.'* By George Huh- 
BARo, F.S.A., h.R.I.B.A. Sir Edward Di rn- 
jng-Lawrence w'lll preside. 

March 10.—“ The Application ol the Microscope 
to the Study of Metals." By Walter Rosfnhain. 

March 17.—“The Musical A.spect of Drums.” 
By Gabriel G. Cikather. [The papei will be 
illustrated by shoit selections from the works of the 
great masters, with the assistance of Mrs. .Stansfield 
Pnor at the piaiiofoite, and a quartette of strings.] 
Sir Charles Villilrs Stanford, M.A., Mus.D., 
D.C.L., LT..D , will preside. 

March 24.— 

Maki h 31.— “ Afforestation and Timbei Planting 
in Great Britain and Ireland.” By J. Nisbe'I. 

Dates to be hereafter announced :— 

“Railway Dexelopment in China.” By Arthur 
J oH.N Barry, M.Inst.C.E. 

“ The Re.sources of Peru.” By C. Reginald 
Knock, F.R.C.S. 

“The Foundations of .Stained Glass Work.” By 
XoEL Hka'ION, B.Sc., F.C.S. 

“ The Manufacture of Nitrate of J.ime.'’ By 
Sam Eyde. 

“ The Teaching of Design.” By E. Cooke. 

“ E'urmture Design and Constiuction—Ancient and 
Modem.” By Perc^ A. Wells. 

“The Principles ol Heredity as Applied to the 
Artificial T^roduction of new forms of Plants and 
Animals.” (Aklied Lecture.) B\ Professor 
Arthur Denoy, D.Sc.. F.R.S., F.L.S. 

INDI\X SFx riox. 

Thursday afternoons, at 4.30 o’clock :— 

February 25.—“The Buddhist and Hindu 
Architecture of India.” By Arthur Anthony 
Macdonell, M.A., Ph.D., T.B.A., Boden Pro¬ 
fessor of Sanskrit, University of Oxford. 

April 29.—“The Problem of Indian Labour 
Supply.” By Selwyn Howe Fremantle, I.C.S. 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. 

Date to be hereafter announced :— 

“ Some Phases of Hinduism.” By Krishna 
(tOBINDA Gupia (Member of the Council of India). 

Colonial Section. ' 

Tuesday afternoons, at 4.3.. o’clock :— 

March 16. —“The Colonial Wool Trade.” By 
S. Banks Hollings. 
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April 6. -“Ceylon: its Industries and Material 
Progress.” By the Hon. John Ferguson, C.M.G. 
The Ht. Hon. Sir West Ridgeway, G.C.B., 
G.C.M.G., K.C.S.I., will preside. 

May 4.— 


Cantor Lecturks. 

Monday evenings, at 8 o'clock :— 

Leon Caster, A.M.l.E.K. (Editor of the 
Illuminating F{nginoer”), “ Modern Method 
of Illumination.” 

Lecture 1.—Ffmruary JJifhting , 

—Introduction — Incandescent electric lamps (his¬ 
torical summaiy) —Recent developments of Nernst, 
graphitised, tantalum, osmium. ' tungsten, helion, 
mercury caibon, and other lamps—The use of trans¬ 
formers—Effect on the lighting industry (Central 
stations, manufacturers, and consumers)—National 
Lamp Association and standard specifications—Lines 
of future development. Arc !amps. —The carbon aic 
—Oj)en and enclosed arc lamps—Miniature arc lamps 
—hlame arc lamps—Open and enclosed with inclined 
and perpendicular carbons—Aic lamps for photo¬ 
graphic and medical purposes — Applications and 
lines of future progress. Use of luminescent vapour 
and gases—Early mercury lamps—Cooper - Hewitt, 
Bastian, Vogel, Quarl/.-tube, Kuch, and Uviol lamps 
—The Moore system of luminescent gases and its 
applications. 

George Gerald Sidney, M.Inst.C.E., 
“ Steam Turbines.” Three Lectures. 

March 22, 29, April 5. 

F. W. Lanchkster, “ Aerial Flight.” 
Three Lectures. 

April 26, May 3, 10. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, Fi b. 15 . ROYAL SOCIETY OF ARTS, John- 
strect, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. J^con Gaster, “ Modern Methods of Artificial 
Illumination. (Lecture I.) 

British Architei ts, q. Conduit-street, W., 8 p.m. 
Mr H Lamhcster, “Town and Country: 
Some Aspects of Town Planning.” 

London Institution, Finsbury-circus, E.C., 5 p m. 
Mr. T. Okey, “Leaves from an Old Venetian 
Diary.” 

Tuesday, Fed. 16... Statistical (at the Rooms oi- thk Royal 
SotiRTY 01 Arts, John-street, Adelphi, W.C.), 
5 p.m. Prof. William Somerville, “Forestry in 
some of its Economic Aspects.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. A. A. Macdonell, “The Architecture and 
Sculptural Antiquities of India.” 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Mr. J. Reed, “The Design of Marine 
Steam-Turbines.” 

Photographic, 66, Russell-square, W.C., 8 p.m. 
Dr. Scheffer, “ Stereoscopic Projection.” 


Wfdnesday, Fkh. 17 ROYAL SOCTEfY OF ARTS, 
John-street, Adelphi, W C., 8 p m. Monsieur 
^ ves Guyot, “ 'fhe Commercial Relations of 
France and Great l^ntain ” 

Meteorological, 25, Great (Jeorge-street, .S.W., 
7J p m I. Mr. E, Mawley, “ Report on the 
Phrenological Observ’ations lor iqo 8.” 2. Mr. 
W. Marriott “The Cold Spell at the end of 
J^ecemher, ico8 ” 

Microscopical, 20, H.inover square, W., 8 pm. x. 
Mr. A. A. C. K. Merlin, “A German-Silver 
Powell Portable Microsi ope, made in 1850.” 2. 

Mr. (i. S. West. “ llie ‘Red .Snow’ Plant, 
Sphartrlln mvalis ” 

Ignited Service Institution, Whitehall, S.W., 3 p.m* 
Rev, Canon PMgar Sheppard. “ Whitehall Palace 
and the Execution of Charles I.” (Part II ) 

Kthologu al (in the GaMer'cs of the Royal Soticty of 
British Artists, Suffolk-street, W.), 81 p ra. Prof. 
A. F. l^oll.ird, “ Politics and C haracter “ 

C‘hild Study, I*arkes Museum, Margaret-street, W-, 

8 pm. Air. W. H. Winch, “The Age of Entry 
into School in its Relation to Pi ogress ” 

Thursday, Fm». 18 . Royal, Burhngton-house, W ,4^ p.m. 

Antiquaries, Burlington-house, W., 8^ p.m. 

CheniK al, Burlington-house, W, pm- r. Mr. 
F. S. Kipping, “A Study of Some As5mmetric 
iCoinpounds,” 2 Mr P C. Ray “The Decom¬ 
position and Sublimation of Ammonium Nitrite 
under Heat.” i Mr H llihbert, «. “ 1 he Esti¬ 
mation ot Hydroxil Derivatives in Mivtures of 
Organic Compounds;’* b “A Simple Alethod for 
Determining the Chemical Efficiency of Organic 
Substances.” 4. Mr J. 'i'tiomas, “'i'hc'Isolation 
of the Aromatic Sulphimc Acids.” 5. Messrs. 
E Wedc'kind and S. Judd Lt'wis, a. “Analytical 
invpstig.ition of Zirconium Metal.'* b. “Chlorine 
Generated by Potassium Permanganate ; its Pre¬ 
paration and Purity.” 

Linnean, Burlington-house, W., 8 p.m. Discus¬ 
sion on “ Alternation of Generations of Plants.” 

London Institution, Finsbury-circus, E.C., 6 p.m* 
Rev. Canon W. Benharo, “ St Paul’s Cathedral.” 

Royal Institution, Albemarle-street, W,,3 p.m. Dr. 
Hans Gadow, “ Problems of (ieographical Distri¬ 
bution m Mexico.” (Lecture 1 ) 

Optical, 20, Hanover-.square, W., 8 p.m. Mr. A. 
Kosenheig, “Some Instrumental Aids to Hear¬ 
ing.” 

Mining and Metallurgy, Geological Society’s Rooms, 
Burlington-house, W.,8p m. 

Botanic, Inner-circle, Regent’s-park, N.W., 4 p.m. 
Prof W B. Bcittomley, “ Remarkable Plants in 
the Socii'ty’s Victoria Regia House.” 

Friday, Fkk. 19 Royal Institution, Albemarle-street, W., 

9 p.m .Mr Henry Cunyngharoe, “ Recent Ad¬ 
vances in Mc*ans of Saving Life in Coal Mines.” 

North-East Coast Institute of Engineers and Ship¬ 
builders, Newcastle-on-1 yne, 7J p.m. 

Architectural Association, 18, Tufton-strect, S.W., 
7^ pm, Mr. A. N, Wilson, “The Press and 
Architecture.** 

Civil Engineers, 25, Great Goorge-strect, S.W., 
Bp.m. Dr. W. C. Unwin, “Standardisation in 
Engineering Practice.*’ 

Geological, Burlington-house, W., 3 p.m. Annual 
Meeting 

Mechanical Engineers, Storey*s-gate, Westminster, 
S.W.,8p.m. Annual General Meeting Discus¬ 
sion on Mr. John Don’s paper, “ ITie Filtration and 
Purification of Water for Public Supply. * 
Saturday, Feb. 20...Royal Institution, Albemarlc-^treet* 
W., 3 p.m. Sir Alexander Mankensie, “Chamber 
Music.” 
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NOTICES. 


NEXT WEEK. 

l^hURrAKV 22nd, 8 p.ni. (Cantor 
T.ecturo.) Lron (i\siRK, A.M.I.M.E., 
Modern Methods of Artificial Illumination.” 
(Lecture II.) 

Wkdnksday, Ferkuaky 24th, 8 p.m. 
(Ordinary Meetin,i:C.) ('i \njon IIexuie and 
Hknkn P. Sik\ kns, “ Hand-made Papers of 
Different Periods.” 

Tm;i<Ki)\Y, Fkiiruakv 25th, 4.^0 p.m. 
(Indian Section.) Akihuk Axihony M vc- 
DONKLT-, M.A., Ph.D., l''.P.A., Hoden Pro¬ 
fessor t»f Sanskrit, University of Oxford, “ The 
Huddhist and Hindu Architecture of India.” 

Further particulars of the Society’s meet¬ 
ings will be found at the eud of this number. 


ANSWERS AND QUESTIONS. 

In view of the fact that the Royal Society of 
Arts include.s amongst its members authorities 
on almost every branch of human knowledge, 
it has been suggested that the value and 
interest of the Journal would be greatly 
enhanced if some space w^ere devoted %o corre¬ 
spondence of the “ Notes and Queries ” order. 
Readers in search of information on particular 
points which cannot be obtained from the 
usual books of reference, are, therefore, in¬ 
vited to make their wants known in the 
Journal, in the hope that they may be 
assisted in their difficulties by their fellow' 
members. F'urther particulars will be found 
under the heading Answers and Questions,” 
on p. 288. 


PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURE. 

On Monday evening, februar}' 15th. Mr. 
Lkon (iA^iER, A.M.I.M.E., delivered the 
first lecture of his course on “ Modern Methods 
of Artificial Illumination.” 

The lectures will be published in the Journal 
during the summer recess. 

TENTH ORDINARY MEETING. 

Wednesday, k'ebruary 17, loog ; Sir RoiiLKi’ 
Gin EX, K.C.B., LL.D , F.R.S., in the chair. 

'1 he following candidates were proposed for 
election as members of the Society : — 

Bums, Cecil Laurence, 5(), Glebe-place, CheLea, 
S.W. 

O'Fanell. Thonia'' A., J.P., Lansdowne-road, 
Dublin. 

Pulfoid, William James Alaldon, Essex. 

Ramos, Professor Di. Mario de Andiade, S. 

Clemente 205, Kio de Janeiro, Brazil, S. America. 
Seager, James Albeii. Assoc.M.Inst C.E., Emeison- 
chambers, X"ewcastlc-on-ryne. 

Shipley, John Franklin, (>3, Shorrolds-road, Walham- 
gieen, S.W. 

Solomon, Hon, Sir Richard, K.C.B., K.C.M.G., 
K.C.V.O., K.C., M.A., 42, Hyde-park-square, 
W. 

Tickle, Arthur Henry, ii. Mount-street, W. 

The following candidates were balloted for 
and duly elected members of the Society :— 
Birkett, Percy, A.M.I.Mech.E., Explosives Factory, 
Hiratsuka, Japan. 

Johnson, Robert Baines, M.A., J.P,, The Hope 
House, Little Burstead, Essex. 

Keishaw, Thomas, M.T.Mech.E., 170, Sannomiya- 
cho, I Chome, Kobe, Japan. 

Pearson, Henr}’ C., Messrs. R. and S. Ganard and 
Co., 25, Haymarket, S.W. 
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The Chairman, in introducing the reader of the 
paper, said (hat M. Guyot was well-known as a 
leading politician in France and an economist of 
distinction, who needed no introduction at the Royal 
Society of Aits. Many of the audience were well 
acquainted with his wiitings and services on behalf of 
Free Trade and sound economy and finance generally, 
and were most happy to welcome him amongst them 
at all times. As an old friend of the author’s, it gave 
him mu( h pleasure to preside over the meeting. 

The paper read was : — 

THE COMMERCIAL RELATIONS OF 
FRANCE AND GREAT BRITAIN. 

Rv Monsieur Yves Guyot 

(Late Fronih Minister of Public Works). 

1.— Franco-Britisu Commerce from 1786 
10 1826. 

As an introduction to the Catalog-ue of the 
French Section of the Franco-British Exhibi¬ 
tion, I published an essay on the History of 
Commercial Relations between France and 
(ireat Britain. In it I showed the movement 
of excliangft* whieh was brought about between 
the two countries by the Commercial Treaty of 

i; 80 . 

The French Minister of Commerce provided 
a series of statistical tables and graphic draw¬ 
ings in which he tried, with the assistance of 
existing documents, to show' the various phases 
of Franco-British commerce since 1786. 

According to French statistics, the com¬ 
merce of Great Britain and France showed the 
following figures (francs) : — 



Importations into 

Exnortations into 

Total 


Franct*. 

a rent Hritam. 

France 

1786 

, . . 15,448,000 . 

. 6,711,700 .. 

22,15(^,200 

1787. 

. . . 49.440,500 . 

. 34,2(X),<X)0 . . 

83,641,000 

1702 . 

... 86,401,000 

. S9.74'>.'»o •• 

146,149,000 


According to these figures, the commercial 
treaty of 1786 provoked a great exchange 
movement betw'een France and Great Britain. 
On February ist, 1793, the Convention declared 
war against Great Britain, and until 1815 we 
may say that all the Custom-house policy of 
France w'as designed to keep out English 
goods. 

It is well known that the Orders in Council 
and the Blocus Continental strove from 1807 
1815 to suppress all trade between France and 
Great Britain, but on the one side the Imperial 
Government in France, and on the other 
side the British Government, agreed to grant 
licences intended to permit violation of their 
prohibitions. As a result, according to the 
French figures, Great Britain and France were 


able, oven at the very height of the Blocus 
Continental, to canyon trade which yielded the 
following figures (francs) *— 



Import*? from 
Great Kritain 
to Fr.Tnce. 

Exports from 
France to 
Great Britain. 

Total. 

t8io .... 

43,623,000 

38,018,000 

82,541,000 

j8ll .... 

32,420,000 

29,987,<X>0 

62,416.000 

1812 .... 

26,438,000 

76,973,000 

103,411,000 

1813 .... 

44.553,000 

114,632,000 

i5(), 185,000 

1814 ....i 

77,000,000 

s3.370.ooo . 

130,370,000 


The Government of the Restoration had not 
the same reasons for prohibiting English 
goods as had the Convention, the Directoire and 
the Empire, but the large owmers who were in 
power, and who, as forest-owners, were at the 
head of the metallurgical industry, cast France 
into a fierce state of protectionism. As a result, 
commerce between France and tht' United 
Kingdom fell back, instead of increasing, as a 
result of the peace. 

The following figure's give the* results for a 
few years :— 

Import"? from Export*? from Franco 
(Jrcat Pntain. tf> (*rc«it Hntdin Total. 

i8rt> 45,84 (),ooo . 20,563,(00 . 72,40(^,000 

1821 46,:;65,ooo . 31,77^000 .. 78,338,o(X) 

1826 23,816,000 . 47,268,000 .. 71,084,000 

but all these figures are only approximate'. 

11 .—Cl s J'OM -HOUSE Fh ; l' K KS. 

The Custom-house statistics date, in 
France', from 1827 

From 1827 to 1847, the value' of the' goods 
was established by means of evaluation tariffs, 
which had been determined, in 1826, by a 
special Commission, and sanctioned by an 
Order of March 27th, 1827. The values 

obtained in this manner remained unchange¬ 
able, and were called official values. 

Since 1847, the basis of evaluation has been 
determined each year, with the assistance of 
the Chambers of Commerce, by a Commission 
annexed to the Department of Trade and 
Industry. These actual values are intended 
to set forth, as closely as possible, the average 
price of each category of goods during the year 
with which they are concerned. 

The price given for imported articles is the 
price on reaching ports or offices on the 
French frontiers, deduction being made for 
customs duties and inland taxes, as also for 
the discount and usance adopted in trade ; 
for exported articles the price is also taken 
from our ports and land frontiers, that is to 
say, at the point of exit. 
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In France, it is only since i860 that count 
has been taken of the defect in the valuation 
of exported goods. For a long while the 
Administration continued to register, for silk 
goods among others, the gross weight of 
cases, and thus during th(' period 1855-1860 
the average of riband exports reached the 
figure of 118,68s,000 francs, to the immense 
stupefaction of the Saint-Ftienne manufac¬ 
turers, who could not justify any similar figure 
in their books. Ev(’n now, whereas for general 
trade then* is but one column indicating the 
net weight, there are for special trade two 
columns, one marked “ gross” exported quan¬ 
tities and the other net.” 

I will speak here only of special trade. 
This name is given to the trade in national 
goods, or grinds which are part of the general 
consumption. As a result, we export raw' 
cotton {tnfo 7 i e?i I it me) as a national product. 

(ieneral trarle includes transit and bonded 
goods in e7i/reptif. We count the goods on 
entrance and on exit, though the (‘iitrance and 
exit do not represent two sets of goods. 

The English system doe^^ not commit this 
error. It takr's count of the importation of all 
goods which come into the country, and then 
distinguishes b('tween the exportation ot British 
goods and th.it ot fon*ign goods which are 
again re-exported. 

In Great Britain, the tigures givcm in the 
Customs I ablj‘s to 1854 wcie based on prices 
dating back tv\o ('cnturies. iMom 1854 to 1870 
the Board of d rade issued statistic s according 
to the present-day prices ; since 1870, the 
registered prices have been those quoted by 
merchants according to thcdr business trans¬ 
actions, and, as with the exception of abcmt 
a dozen article's—they arc* not subjected to 
Customs dutic's, the merchants have no in- 
ti'iest in not quoting the correct prices. Such 
absence of fisi al apprehension ensures to the 
figures of the British Custom-house a veracity 
which cannot be attained in any other country ; 
but at the same time they have not the slightest 
interest lor the Custom house official, as their 
value does not constitute a basis of taxation. 

The English Customs do not estimate ; they 
register the declarations concerning the value 
at the shipping or unshipping port. The 
Board of Trade docs not appraise. It ascer¬ 
tains. It is the positive method. But even 
to establish the English figures, it is necessary' 
to have recourse to averages, which do not 
indicate the extreme prices and the variations 
which occur at the different periods of the 
year. 


In the United Kingdom the declaration ot 
value made for exportation is subject to verifica¬ 
tion by the Customs officer, and the shipper who 
declares an inferior value is subject to a fine, but 
I do not think this has often been inflicted. 

In France, the abolition of exit duties has 
done away with all means of controlling the 
exportation declarations, though Article 19 
of the law of May i6th, 1864, states that 
exemption of duties, w hether on entrance or on 
exit, will not confer exemption of the duty of 
supplying the Custom-house with the particu¬ 
lars prescribed by law*, according to specifica¬ 
tions and items set forth in the general tariff, 
subject to a fine of 100 francs in default of such 
declaration. The declaration is obligatory, its 
precision is facultative. The law* of February 
22nd, 1872, imposed a duty of o'lo centimes 
(without additional decimes) per package, per 
cubic metre for goods laded in bulk, per head 
for live or dead cattle. 

I p to about twenty years ago, the trade for 
the British possessions in the Mediterranean, 
Malta and Gibraltar, was included. This has 
not been the case since 1887. Besides, the 
figure only indicated millions. In some 
C'ustoms lists, the figures only apply to Great 
Britain without Ireland : in others to the 
United Kingdom. On some articles this may 
amount to a difference of tw^o or three millions, 
and for the whole list of articles to a difference 
of 10 to 18 million francs. 

The following are, according to the French 
C'ustom-house, the variations in the total trade 
returns, and thost' in the trade between France 
and Great Britain, taken in decennial periods. 

'I he proportion per cent, of trade with Great 
Britain relatively to the total trade is here given. 

Sprciai Trade-Importation and Expor- 


lA'HON TOGETHER. 


PitkhIs. 

With .ill 

< fuintiifs 
^millions of 
trancsl 

With 

(ireat Hntain 
iroillionsof francsi. 

Per 
i rent. 

i 

Offuia! 



i 

/ \ilues — 




1827-1830 

1,001 

87.6 

8*8 

1837-1846 

1,489 

1 77 *6 

1 **9 

Actual 




J 'Values — 



I 

1847-1856 

2,30* 

406*6 

* 7*7 

1857-1866 


1 * 53*9 

23*8 

1867-1876 


* 543*0 

22*8 

1877-1886 

7,808 

1522*2 

19*8 

1887-1896 

7 , 5 M 

* 43**7 

19*8 

1897-1906 

9,081 

17967 

19*8 

1907 

U.819 

2281'6 

19*2 
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The proportion of Franco-British trade as 
reg’ards the total amount of French trade 
therefore amounts, since the period between 
1857- 866, to about 20 per oent. 

III.-Franco-Briiish Trade di ring a 

FEW QlUINgUENNTAL PkRTODS FROM 1855- 
1859 TO 1902-1907. 

It may be useful to show' the different phases 
of Franco-British commerce in quinquennial 
periods, takinj^ as a starting point the period 
which preceded the treaty of i860. 


Average per Quinquennial Periods. 


Total Importations 

1855-1859. 

i8(>i-i865. 

(millions of francs). 

. 1,732 

.. 2,447 

Increase per cent. 

Importation of British goods 


41 

(millions of francs) . 

2(14 

55-1 

Increase per cent. 

. — 

88 

Exportations. 



1855-1H50, 

i8oi-i8<i5. 

Total (millions of francs) ... 

. 1,894 

. * 2,564 

Increase per cent.... 

. — 

35 

In the United Kingdom ... 

. 416*6 

.. 771*4 

Increase per cent. 

— 

^^5 


During the period which followed the com¬ 
mercial treaty of i860, w’hile the increase of 
the importations in France was 41 per cent., 
and that of total exportations from France was 
35 per cent., the increase of importations of 
British products was 88 percent., and that of 
French exports into the United Kingdom was 
85 per cent. It is therefore the Franco-British 
trade which has benefited most by the lowering 
of Customs duties. 

i8s'>-ii<5Q. T86i-r86«;. 

Import.^ and P^xportft together 3,626 .. 5,012 

Franco-Britihh trade . 710 1325 

Proportion per cent. 17 .. 20 

Total increase of French commerce :— 

Million francs. 1,386 

Per cent .. 38 

Increase in the Franco-British trade :— 

Million francs. 615*2 

Per cent... 86 

If we compare the last quinquennial period 
of the commercial treaties 1876-1880 wdth the 
initial period 1861-1865, we find the following 
results:— 

1876-1880. 

Total importations (millions of francs) .. 4,292 

Percent. 7 c 


Importation of British goods (millions of 


francs). 615*1 

Percent. u 

Exportations (total millions of francs) .. 3,375 

Per cent. 3 * 

Exportation into United Kingdom (mil¬ 
lions of francs) . 953*^ 

Per cent. 23 

Imports and Ea ports 'l ogethet, 

Total amount. 7 ^667 

Per cent. 52 

Franco-British . L568 

Per cent. 18 


The increase in Franco-British (ommeri e 
for this period as compared with the period 
1861-1866 w'as 18 per cent. ; in the importation 
of British goods, ii per cent., and in the 
exports to the United Kingdom, 23 per cent. 

The protectionist reaction obtained a first 
victory in h'ranc(‘. It increased tlic duties, 
and altered the ad va/oreni duties to specific 
duties. 

The following is the annual average of t oin- 
merce during the next ])eriod, and its relation 
to the last period of the commercial trt*aty of 
i860:— 

IS82-l8ft6. 

Total importation (millions oi francs) .. 4,453 

I^er cent. 3*7 

Importation of British goods (millions of 


franc**) . O20*i 

Per cent.... 1 -o 

Total expoi tation .. h 310 

Per cent. 1*0 

Exportation to United Kingdom . ''^<'^**3 

Per cent. 7*5 


The importation of British products into 
France has remained practically stationary, 
and the exports of France to the United 
Kingdom have fallen by 7-5 per cent. 


Import and export together. 7,772 

Percent. i*6 

Total of Franco-British commerce .1501 *4 

Per cent. 4 2 


The decrease in Franco-British commerce 
was above 4 per cent. 

England, by the Convention of 1882, was 
granted the privilege of the most favoured 
nation. France had renewed her treaty of 
commerce with Belgium. ^ 

During the last quinquennial period of this 
rdgime the commercial average gives us the 
following figures :— 
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Total Importation (1887-1891).4»4i4 

Total exportation . 3»504 

Importation of British poods. SS^'i 


Exportation into United Kingdom .. 940*9 

Relatively to the period 1882-1886, we find, 
for total importation, a decrease of 39 millions, 
or 9*8 per cent., and an increase of 5 per cent, 
for exportation. 

For Franco-British commerce, the decrease 
is II per cent, for importation to France, 
and the increase of exportation of French goods 
into the United Kingdom is 7*4 per cent. 

Tht‘ protectionist reaction led to the 1892 
tariff, with the suppression of commercial 
treaties and the double maximum and mini¬ 
mum tariff. The Unit(?d Kingdom enjoys the 
minimum tariff. 

Annuai. Average. 

1K93-1897. 


Total importation. 3.^35 

Importation of British poods .. 493 

Total exportation .. 3,337 

Kx))oitation to United Kingdom .. 1,010 


Annual Average. 

18^8-1902. 


Total importation. 449® 

British goods . 611 

Per cent. ih 

Total exportation . 4,007 

Exportation to the United 

Kingdom . Ifi 93’3 

Per cent. — 

Importation and exportation 8,490 

Percent. 18 

Franco-British commerce . .. 1,^4 

Percent. 18 


1903-1907. 

5,186 
661 
8 

4,886 

1,265*0 

6 

10,072 

18 

1,926 

6*7 


The total foreign commerce of France has 
increased during the period 1903-1907 by 18 
per cent., and that of the United Kingdom by 
11*6 per cent. 

Here are the details for the last ten years. 
At the same time I quote the figures for general 
trade which show the same error as was pointed 
out above : — 




Franco-Bri rrsH Commerce. 





Gt'neral. 



Spatial 


1898 . 

652-0 

C 3 * 3-3 

1 . 956-2 

<> 23'4 ; 

1,02 I *6 

1 , 526 - 1 . 

1899 . 


i, 6 o 8 *o 

1 , 829*8 

590-9 1 

1 , 238-9 

1 , 829*8 

1 <)00 . 

« 34-6 

1 , 579-0 

1,902 *2 

674 6 i 

1 , 227*6 

1,902 2 

1901 .' 

701-5 

I 0 S 2-0 

i, 8 oo*i 

()Oi *9 

1 , 198*2 i 

1 , 800*1 

1902 . 

701-3 

1 , 603*8 

1 , 846*9 

566*9 

1 , 280*1 ; 

1 , 846-9 

J<>o 3 . 

(. 88*4 

C 545 *^ 1 

L 747 *‘) ! 

555*9 

1 . 192*0 1 

'. 747-9 

1904 .. . . 

940*3 

1 , 569*8 j 

C 737-4 ' 

523*5 

C 213-9 i 

>. 737-4 

1905 . 

75''0 

L 637 *(. 

:Jo «7 6 

592-5 

1 , 256-2 

1 , 848-7 


922 *() 

I, 68 |*(» 

2 , 594 *^ 

] 750-5 

1 . 294-2 

2 . 044-7 

1907 .i 

i,o()i *4 

1 . 777-5 

2 ,S 38 -') 


1 . 368-7 

2 . 251-8 

1908 (temporary figures based on prices for 1907 ) . 

’ 855*5 

1 , 216-3 

2.071 8 


As n'gards the period 1887-1891, we find a 
fall of 10 per cent, in the importations of 
British goods to France and an increase of 6*7 
per cent, in the F'rench exportation ; but the 
fall in total importations was 13 per cent, and 
the total exportations decreased by 5 per cent. 
I know we must not attribute all the com¬ 
mercial movement to the Customs tariffs. 
Nevertheless, the observer must see that the 
two set-backs felt by French trade occurred 
after the aggravation of the Customs tariff 
in 1881 and 1892. They undoubtedly acted 
upon the importations, but to the detriment of 
France. Here are the last quinquennial 
periods:— 


These figures are taken from the ** Tableau 
General du Commerce et de la Navigation.” 

In the “ Situatfon Decennale du Commerce 
de la France,” published by the Ministry of 
Commerce, Ireland is not included, but Malta 
and Gibraltar are. In the Tableau du 
Commerce ” of 1906 Ireland is separate. It 
gives 2,339,000 francs for importation, and 
3,485,009 francs for exportation ; in 1907, 
2,816,000 francs for importation, and 1,518,000 
for exportation. It is included in the figures 
quoted above. 

IV.— Franco - British Coaimkrce 
AC coRPiNc; TO British Fic.pres, 

The following is, according to the English 
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figures, the trade between the United Kingdom 
and France since 1855, taken in quinquennial 
periods, with the proportionate share of the said 
trade as regards the entire British commercial 
budget:— 

Annual Avkra(;e. 



Importation Jrom 
France to the 1 nited 
Kingdom. 

Hlxpott.ition of 
Jlntish goods to 

Fi anre. 

Periods. 

1 ot.U in 

1 millions. 

Per rent, nf 
t'ntire 
im])ort 

Total in 
millions. 

1 Per rent. 

1 of entire 
i export. 

1855-1859. 

12 

7 2 

6 

4-8 

1860-1864. 

22 

()’2 

8 

58 

1865-1860. 

34 

11-9 

11 

0*1 

1870-1874. 

40 

11-6 

16 

(>8 

1875-1879. 

43 

11-6 

15 

7*5 

1880-1884. 

39 

9*7 

17 

7*2 

1885-1889. 

39 

10-2 

15 

9*3 

1890-1894 

44 

10-5 

15 

6-4 

18(^5-1890 

.U 

11*3 

14 

58 

Jf)00 1904. 

51-2 

9 3 

* 5 *- 

5*5 

1905 . 

53*07 

95 

i()* 

4 9 

1906 . 

53 *«r 

8-8 

20*. 

5 3 

1907 . 

52-«3 

8*3 

2^ i 

5 *S 


The quinquennial periods, with the excep¬ 
tion of the first, do not exactly correspond to 
those which I drew up to show the influence of 
the Customs policy of France ; hence some 
divergence in the proportions According to 
British figures, French importation to the 
United Kingdom increased by 83 per cent, 
during the period following the commercial 
treaty, whereas the exportation of British 
goods to France only increased by 33 per cent. 
During the last period of commercial tn^aties 
relatively to the first period, the increase of im¬ 
portations, from France to the United King¬ 
dom, amounted to 34 per cent. Each quin¬ 
quennial period which followed 1880, 1880- 
1884, 1885-1889, shows a fall of 9 per cent., 
relatively to the period 1875-1879. The period 
1890-1894 is the same, all but one unit ; and 
finally the two years, 1905 and 1906, at the end 
of twenty-five years, only show a rise of 25 per 
cent. Our imports represented ii*6 percent, 
in the whole British imports; now they repre¬ 
sent less than 9 per cent. During the last 
period of the commercial treaty, the exports of 
the United Kingdom to France increased by 
87 per cent, relatively to the first, whereas our 
imports into England increased by 94 per cent. 
It did not suffer after 1880 from the set-back 
which our importation to England \vas sub¬ 
jected to. Actually it is 33 per cent, higher 
than the period 1875-1879. 


In relation to the whole British exports, the 
exports to trance were 5*8 per cent, during 
1860-18O4 ; they rose to 7*5 per cent, during 
1879-1880; they have never exceeded that 
figure; and since 1895 they have been about 
5 * 5 * 

These figures show the small share taken in 
F 2 nglish commerce by exports to France. 
The share of French commerce with the 
United Kingdom is much larger. As re¬ 
gards the imports, the proportion was 12*2 
per cent, during 1897-1906. As regards 
t'xports, It was 28*2 during the same period. 
England absorbs more than a (luarter of the 
articles we export, whereas we only absorb a 
little more than one-twentieth of the articles 
exported by England. 

V.—LMJ‘0K 1 M'TON AND E\PDK I’A I IDN, \C- 
(OKDIVd 10 i'HK NaJI'KKOK I HK CrOODS. 

(French Figures ) 

If aci'ording to the French Customs figures 
for the last three' yt'ars, the definite' ('valuation 
of which wa* possess, vve compare tlie nature 
of the products which we' exchange w'lth the 
United Kingdom (Uieat Britain and Ireland), 
w'C find:— 

UniTKI) K.IN01>e)\I (TFMI'OkAKV Al>MlSMe>NS 
INCLUDID)). 

Nahtre of Import 

Million Kranes 



J005. 

if^o6. 

1007. 

Food articles .... 

, 16*2 .. 

I ()’0 

.. 25*1 

Raw mateiials. 

. 347*3 •• 

45(.-4 

.. =; 3«-6 

Manufactuied aitides 238*8 .. 

283*0 

.. . 330*0 

Total. 

602'6 

760*2 

.. 9 (> 3*7 

Bullion and specie 

. 4237 .. 

2 ug *5 

.. 401*6 

Xature oj P'.xport. 


Food articles . 

. 2847 .. 

241*4 

, 246*8 

Raw mateiials.. . 

. 239 0 .. 

24 S -3 

. • 235*3 

Manufactured articles 776*1 

828*7 

.. 908'8 

Total. 

. I29g*8 .. 

i 3 ‘ 4*5 

.. 1387-') 

Bullion and specie 

8*0 .. 

3‘»-3 

.. 370*7 

Proportion pkr 

CENT. AND 

PER NATURE OK 


PRODUCJ'S. 




Importation, 




1005. 

iqo6. 

it)07. 

Food articles. 

26*9 .. 

25 

.. 28*3 

Raw materials.... 

.. 59‘9 .. 

(K) 

., 6o'2 

Manufactured articles 37*2 ., 

39*7 

.. 3<>-8 


E xportation. 



Food articles .... 

21*9 .. 

i 8-3 

.. 17-7 

Raw materials.... 

.. 18-3 .. 

i8*6 

i6‘9 

Manufactured articles 59*6 

63*2 

• • <>.V 3 
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'I he value of manufactured ^oods which we 
send to England is slightly superior to the 
value of articles necessary for industry which 
she sends us. These figures do not express 
the quantities of goods exported in travellers* 
luggage, which, nevertheless, represents a 
considerable amount. 

VI.—PKINLII’AI Gc^ods. 

I here give the articles imi>orted and ex¬ 
ported, the figures of which exceed 20 million 
francs. 1 show them for the three j'^ears 
1905, 1906, 1907, for which we have the definite 
figures fixed by the Commission des Valeurs 
de llouane : - 

Importation <»r British Goods, above 
20,000,000 Francs, w cordincj to French 
Custom-house Livis. 


Raw Material is. \ 

Skins and undressed 

furs. 21 4 2rS i 21*8 

Wool and woollen ' 

waste . 28 *5 39*2 , 34-5 

Common wood. 24*2 2i*^ 206 

Mannfai tun'd (tOinh. 

Threads of all sorts .. t)0*4 41 *<8 30*5 

Cotton tissues .... 38*0 39*1 25*7 

Woollen tissues. 127*6 If5'6 9S O 

Silk tissues and raw 

silk .I r6(>*i 1306 

Clothes and linen goodsj 42*3 37*6 42*0 

Dressed skins . 28 -:, 348 44*6 

Skin and leather good**! 28 3 42*2 29*5 

Motorcars. ' 60*4 600 40*7 

Fancy goods, brushes. 

buttons . 34*2 20-0 24 3 

Toys . 21*4 i 8*4 i 10*7 

Millinery and artificial 

flowers . I3b’8 '107-; | 97*6 


S/>et nil ('ommeice. 


Millions of Francs. 


l oad articli\s . — — 1 — 

Raw materuiLs — j 

Wool and wool-waste .. 74*8 57*8 55*5 

Dressed leathers ..}o*8 58’8 32*1 

India-tubbei and gutta, raw 

or pre[)aied . 25*0 17*9 i8 <) 

Haw or combed jute . 2^8 26 0 23*0 

Raw and agglomerated coal 96*0 I 83 8 97*8 

Dressed skins . 27*7 j 22*9 22*2 

Manufaciurt'd ^^oods — j 

Chemical pioducts. 20 () | 22 2 22*8 

Cotton tissues ’. 20*i | i6-6 147 

Woollen tissues. 28*7 j 26-3 23*9 

Machines and mechanical j 

apfiaratus . 0o*2 44 c 32 0 

Ships and boats. 21*5 16*2 8 6 

Cotton threads. 20*3 11*5 29*^ 


According to French figures, the French 
exportation into Great Britain, exceeding 
20 millions of francs, includes : — 



1 1007. 

1906. 

IOO«i. 

Food Articles, 
Fresh and salt butter ..i 

34'0 

42-3 

49*9 

Wine . 

395 

38-9 

40*8 

Brandy _ 

22 s 

181 , 

23-1 

Table fruit. 

238 

24-0 ; 

258 

Unrefined sugar 

371 

25-6 

39*7 

Potatoes .. 

-- 3-8 

24-0 

25*9 


Franco imports \voc>llcn tissues coming from 
Great Britain, and exports woollen tis'>ues to 
Great Britain, but these goods are not iden¬ 
tical. Tin* cloths which France purchases m 
Great Ikitain are for men's garments, the 
cloths which (treat Biitain purchases from 
France are for women’s garmt*nts. 

France has exported more cotton tissues 
than she imports from J.ancashire. Can it 
therefore be concluded that France can com¬ 
plete with Lancashire ^ According to the re¬ 
ports of the Customs C'ommission, the greater 
portions of these exports represent lujuidation 
stocks, often taken at a loss. They are a 
species of in\oluntary dumping, \erv onerous 
for those who are obliged to havr lei ourse 
thereto. 

Great Britain is our best client for wines 
and brandies, but the duties on wines have 
been raised since April 14th, 1S99, in the 
following manner * — 


Hetoro 1800. Siiu isjq. 

Per { PtT ; Per I Per 
l^allon.i hei'to. Israllon.t lift to. 


Wine not exceeding 30 ; 
(proof spirit, 15 perj 

cent.). 

Wines below 30 up tol 


Additional duty for 
sparkling wines im¬ 
ported in bottles .... 2 
Additional duty for non- 
sparkling wines im¬ 
ported in bottles ....' - 


<i. j fir. c. ■ . d ' tr , . 

I 

I 

j 27 50 I 3 I 34 35 

55 00 3 o : 82 50 

i 

I 

55 00 2 6 (>8 75 

f 

— .1 o 27 50 
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It was predicted that these additional duties 
would bring in ;^2()8,ooo. Here is, according 
to the “Annual Statement of Trade of the 
United Kingdom,” the quantity of wines of 
all kinds imported and the total amount of 
duty received. According to the English 
Customs, the annual average of wine impor¬ 
tations from all sources is : — 1897-1899, 
16,370,000 gallons (1 gallon 4.54 litres) ; 
1904-1906, 12,039,000 gallons ; namely, a 

decrease of 25 per cent. The yield of the 
additional duties was estimated at ^^298,000. 
Whereas the a\erage per year during the 
period 1897-1890 was '1,368,000, during 
the period 1904-1906 it produced ;^i,207,000, 
that is to say, 161,000 less than w’as pro- 
diici'd by the tax before the additional tax, or 
a decrease of 13 per cent. 'I'he importation 
increased a little in i()07. It amounted to 
12,338.000 gallons, but the tax only brought in 
199,900. 

VIJ.— Franco-Bri I rsiT Commekck ; Real 
Origins and Desiinaiions. 

Since 1904, the Commercial Department of 
the Board of Trade has published a third 
volume destined to complete the annual 
statement of the trade of the United Kingdom 
with foreign countries and English posses¬ 
sions. The object of this publication is to 
ascertain the real origin and destination of all 
the products. 

Suppose some goods are embarked at 
Boulogne for London, coming from Italy. 
They come from France, but their point of 
departure was Italy. In the study above 
mentioned, the Board of Trade seems to 
indicate the producing locality. Those goods 
will touch at London and start for their 
ultimate destination, which is New York. 

This is what has been found in 1906 and 
1907 as regards Fraiu'e. 


] 1)1 ports. 

Value of the goods sent from France, either 
direct or in transit. 


Millions of pounds 
sterling. 

X006. 

Total imports coming from 

Millions of 
francs. 
1507. 

French ports. 

53-8 .... 

.. 52*8 

Sent from France. 

47-0 .... 

• • 463 

Re-exported goods. 

Net value of French goods 

5-8 .... 

6-5 

kept in England . 

41*3 

.. 39-8 


Exports in P'rance. 

1906. 'lotal. 1907. 'PotaL 

Total of British goods 

exported to France 20*4 .. — .. 23*5 — 

Consigned to France. 20*3 .. — •• 23*3 .. — 

Foreign and colonial 

goods exported .. 8-3 .. 287 lO’O .. 33-5 

Consigned to France. 8*2 .. 28*5 .. 9*8 .. 33*1 

The British products consigned to France 
amounted therefore in 1907 to 582 millions of 
francs, and with foreign and colonial goods to 
827 millions of francs. 

The English Customs estimate at 1,320 
million francs the figure of importation from 
France to England, whereas the French 
Customs estimate at 1,388 million franc s the 
exports from France to England, adding to 
the 1,368 millions of special commerce the 
19 millions of exportation for temporary 
admission, which the English are not called 
upon to separate in their accounts. These 
figures of the English Customs are lower than 
those of the French Customs, whereas they 
should be higher, since* thc^y represent the 
prices c.i.f. and not f.o.b. 

This is, according to the “ Supph'ment to 
the Annual Statement for 1907,” the position 
occupied by the three nations which traded 
most with the United Kingdom in 1907. 

Millions of 



Imported. 

Consigned. 

United States ... 

... * 33*7 .. 

134*3 

France . 

. . . s2*8 

4 f >'3 

i6-o 

Germany .. 

.... 36-8 .. 


Re-cxport<'d. 

Ret.iinetl 


inr.K. 

United Stales .. 

107 .. 

. 123*6 

h ranee . 

6-5 .. 

. 36*8 

German\ . 

.... 0-7 . 

15*3 


Goods Expoktkd to and Consioned to these 
Foreign Couniriks. 


British Ooods. 



Total. 

Consigned. 

United States . 

. . . 30*0 .. . 

. 300 

France . 

... 23*5 ... 

. 23*3 

Germany . 

... 41*3 ... 

. 4»*3 

I'otal Amount with the P'oreign and Colonial (roods. 


1 otal. 

Consigned. 

United States . 

. ,, 66 * I .. . 

. 66*1 

France . 

... 33*5 ... 

. 32*1 

Germany . 

... 56*7 ... 

. 56*7 

As for the exports, 

the United States and 

Germany keep all the goods they receive from 

the United Kingdom. 

With the exception of 

about ;^20o,ooo we also retain them. 

But of the 


goods coming from the United States and con- 
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signt'd, the United Kingdom exports 10,000,000 
dols. 2,000,000). There is a difference of 
;f2o,ooo,ooo sterling between the goods im¬ 
ported from Germany to the United Kingdom 
and those which are consigned. On the 
^^36,000,000 sterling of goods consigned 
from Germany the United Kingdom only 
retains 15,300,000 sterling, whereas about 
j^40,ooo,ooo of the goods sent from France 
are retained. 

If we take the total figure of goods ex¬ 
changed between each country, we find for 
the United States, 89,700,000 ; for France, 

71,900,000 ; for Germany, 72,500,000. But 
this equality does not arise from the value of 
importations of Germany into the United King¬ 
dom , it IS the result of the /‘sb,700,000 worth 
of goods sent from the United Kingdom to 
Germany. If we only look at the exporta¬ 
tion of British goods, the figures for com¬ 
merce between France and the United King¬ 
dom are superior to those for commerce be¬ 
tween Germany and the I'nited Kingdom. 
W’e have thus . -- 

Itritish Goods 
Imported. Total. 

Goods Irom France .... 39*8 .. 23*3 63*1 

,, Germany .. 15 3 .. 413 - 50-6 

VIIL—Co\c LUsIOXS. 

1. The Treaty of 1880 brought about a 
great increase in Franco-British commerce ; 
the reactions of the Customs in 1881 and 1892 
caused an arrest in this development. 

2. As regards the whole amount of trade 
done by France, the proportion occupied by 
Franco-British trade is much larger than it 
is as regards the whole amount of trade done 
by th<' United Kingdom. 

3. The chief article of importation among 
British goods, is coal. The proportion of 
goods necessary for industry, relatively to the 
whole of Britisn imports to France, is about 
the same as the proportion of manufactured 
goods relatively to the whole of the French 
exports to the United Kingdom. 

A few words might be added concerning 
the revision of Customs duties, w'hich is 
about to come before the C'hamberof Deputies, 
for discussion. The project has been formu¬ 
lated outside the Government, which has been 
ill-advised enough to leave the Customs Com¬ 
mission under the direction of M. Klotz, and 
he prepared the project in the following 
manner. Each syndicate was asked : “Do 
you wish to have the Customs duties raised ? 
"'lato has said: ♦‘Every man who is asked 


2*-o 

a good question, gives a good answer.’^ 
The syndicate replied, “Yes.” M. Klotz and 
his colleague said that it was only a ques¬ 
tion of raising the general tariff for the 
Government to be able to negotiate treaties of 
commerce. But by the law' of December 21, 
1891, the Government can only make conven¬ 
tions for tw^elve months. Now, no country in 
Europe but Portugal has submitted to the 
general tariff*. The Customs Commission has 
had recourse to “new positions.” It allows 
each Article to retain its number ; but it intro¬ 
duces twenty-one new tariffs, as in Article 205 
with reference to the duties on cast and refined 
iron: and it makes the duty as heavy as 
possible, raising the minimum from 7'50 francs 
to 40 francs, which makes an increase of 
433 pf-T cent. In Article 207, dealing wuth 
unwrought iron, the duties are raised from 
6 francs to the geniTal tariff of 150 francs, 
w’hich makes an increase of 2,400 per cent., 
and from 5 francs on the minimum tariff to 
100 francs, or an increase of 1,900 per cent. 
Such trifling proves the necessity for treaties 
of commerce w'hich will permit of the lowering 
of tariffs but not of the raising of them. But, 
instead of preparing such treaties, they are 
preparing tariff* wars. 


DISCUSSION. 

The Chairman iSir Kobeit (iiflen), in opening 
the discussion, said it ^va^ impossible to deal fully 
with the paper, which would repay careful obseivation 
and study, in a short addiess. He had been much 
impressed by the smallness of the figures of Franco- 
British trade during the eighteenth centuiy, w^hich the 
author made his starting point, a period which seemed 
remote enough from the present day. But ^I. Guyot 
had done well to go back so far. It would be 
seen from the figures gi\en, that little more than 
100 years ago the trade between trance and Great 
Britain was not a tw^entieth of what it is now, 
although the population of F'rance had only 
doubled in the interval, and the population of Great 
Britain was not more than three times w'hat it was. 
Such a fact brought home to their minds what they 
knew from other sources, namely, the \ery recent 
beginning of modern industrial development. Machi¬ 
nery. chemical and other scientific discoxeries, the 
improvements in agriculture, in themselves largely 
due to the progress of chemistry, had made a new in¬ 
dustrial world in little more than 100 years. Interna¬ 
tional trade was consequently expressed in much 
larger totals, just like the more important figures of 
production and consumption themselves. In recent 
years, going back to the seventies and eighties, 
nothing like the same proportionate increase was 
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found, which was explained in part, as the author 
pointed out, by the fact of a free trade spurt having 
occurred after 1880, and then, on two different occa¬ 
sions since, a set-back, following the introduction of 
Protectionist measures. There was no doubt that 
free trade measure.s, when introduced in any country, 
tended to bring about a spurt, just as protectionist 
measures, by interposing obstacles, tended to dimi¬ 
nish business; but, apart from that, it seemed to him 
quite according to what might be expected before¬ 
hand, that the trade between two countries, like 
France and England, should at some periods not de¬ 
velop very rapidl}, and not so rapidly as other parts of 
their business. The reason was that they were 
too like each other. They were both excess-of-import 
countries, levying tolls upon the rest of the world to 
which they had lent money, but not upon each other. 
In that view one of the best part of the author’s study 
appeared to be his account of the actual exchanges 
between h ranee and England, the articles of the 
trade, and the proportion of the whole business to 
the exchanges between them and other countries. 
The account deserved to be thoroughly studied. 
Stated popularly, among the most conspicuous ex¬ 
changes between France and TCngland were, on the 
one side, export from France to England of Normandy 
butter, wine, materials for women’s clothing, and in 
recent yeais one might add automobiles ; and, on the 
other side, among the exports from England to 
France, English coal, materials for men’s cloth¬ 
ing, and some kinds of machinery and iron manu¬ 
factures. These were not the only articles of trade, of 
course, but they bulked considerably, showing that 
England and France exchanged between each other 
compaiatively little in amount, and that the trade 
consisted largely of special articles which the one 
country happened to have and to be able to supply to 
the other country which had need for it, coal on the 
one side and wine on the other being very good 
instances, lhat was the real point of import¬ 
ance, he believed, m regard to all foreign trade. 

It was what some people wanted on one side, and 
what some people could supply on the other side 
which mainly characterised the trade between any 
two nations, whether the fiscal policy was Free 
Trade or Protectionist; and he for one would 
like to see more attention given in students’ books, 
both of geography and of political economy, 
to this aspect of the study. The volume of trade 
would perhaps be diminished, as he believed, by 
political and other interferences, but the general 
characteristics of the diminished and increased trade 
could not be easily changed,. There might be minor 
changes. France might develop aeroplanes, as she 
had done automobiles, before this country, and so 
had more to export for a time; but the great streams 
of business changed slowly. Last of all, it had 
occurred to him that the author might have added 
one chapter to his paper by.giving some account of 
whal might be called the passenger business between 
England and France, which was a most important 


element in trade itself, and gave no small employ¬ 
ment to shipping. In that connection there was un¬ 
doubtedly d very large exchange between Engkind 
and France, though which was importer and which 
exporter it would be very hard to say. The buying and 
selling of the travellers and tourists from one country 
to the other was continuous, and resulted very 
often and to a large amount in dealings of the 
ordinary commercial kind, the tourist bringing back 
in his luggage commodities which were undoubtedly 
exchanged, though they were not recorded at the 
Custom-house. He would be disposed to say that 
the passenger business did even more to piomote 
International peace than the extension of 01 dinary 
trade. It affected larger numbers of people m both 
countries than ordinary trade did, people who learned 
to be neighbourly as they became better acquainted 
with other countries. 1 le hoped the author would 
excuse him for the liberty he had taken in calling 
attention to the point, with which he was sure 
M. Guyot was in the fullest agreement. 

Mr. John Cross said that in comparing Iiench- 
men with his own countrymen he had been struck by 
the fact that their neighbours across the Channel 
knew a great deal more about financial and com¬ 
mercial subjects than the people of this country, 
simply because they look more trouble to ascertain 
the real facts. It was most difficult to get an 
audience in England to listen to any kind of financial or 
commercial papei, although this country of all others 
ought to be most keenly interested in such subjects. 
There wus one great lesson this country ought to 
learn from France, namely, to be frugal. The re«i.son 
the F>ench had such enormous financial resouices, 
which had enabled them to bring out a loan of 
;f56,ooo,ooo for Russia without the money market 
being deranged, was that the people were frugal The 
people of this country, like those of many other 
countries, were extravagant, and the expenditure of 
the nations of the world was running riot to such an 
extent that, sooner or later, there must be a tremend¬ 
ous financial crash. Among the upper classes of 
France, in .striking contra.st to those of this country, 
there was a desire to know their financial status, the 
French woman in every household endeavouring to 
manage it frugally. Many people in this country 
thought it was a waste that 150,000,000 in gold 
should be locked up in the Bank of h ranee. He 
thought that kind of thing was done to excess in 
France, but it w'as npt an easy question to discuss; 
and if a loan of ;^56,000,000 had to be floated, 
and one was not (sure how it would succeed, 
it was a very good Thing to have plenty of gold 
in the Bank. The people of this country 
were much too apt to view the ijuestion of 
Free Trade and tariff Reform as being the 
one and only caus^ it being merely one among 
a number ef causes, and that was one of the 
most important things to consider in all questions 
of trade, and figures of exports and imports. It was 
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impossible to have really healthy trade if there was 
unhealthy finance, and that seemed to him the real 
danger more than any other to all the countries in 
Europe. If they went on in their present extravagant 
ways, they would, sooner or later, come to grief. 
The figures of trade must always be taken in con¬ 
junction with financial figures. A great lesson could 
be learned from France in taking care to obtain true 
financial data, for instance with regard to the amount 
of gold in the country. Whenever England was in a 
financial difficulty it went to the Bank of hiance for 
gold. By their frugality the French had constituted 
themselves at the present day the strongest monetary 
I*o\ver in Europe, although if such a thing had been 
suggested to him in 1873 he would have said it was 
imiiossible. 

Mr. HaroU) Cox, M.P., expressed his entire 
agicement with the general conclusions to which the 
author had come as to the tremendous importance of 
the proposition now being discussed in France with 
legard to the new Tariff’. He was glad to learn that 
the Chambers of Commerce in this country' were 
jiaying \ery serious attention to the matter, and that 
protests against the Tariff were lieing sent in from 
them to the Board of Trade. Many of the Cham¬ 
bers had gone to the length of saying that if the 
new' Tariff was passed it would seiiously interrupt 
the existing fiiendly relations between England and 
France, because, though they all realised that France, 
in making the new Tariff, was not specially attacking 
England, but w’as merely making concessions to 
certain prixate individuals at the expense of the whole 
blench nation, it had to be lealised that, though her 
motive was a purely domestic one, the effect of her 
action w'as intenialional. It affected England as well 
as h ranee. Manufacturers at great expense had built 
up a trade in France, and were able to overcome the 
existing French Tariff, but if the Government put on 
another Tariff' it would cut off their trade entirely. 
It was useless to argue with such men, and say that 
the French Government had no hostile intentions 
tow’ards them, because they replied that the effect 
was the same whatever the intentions might be. He, 
therefore, thought the English people ought to do all 
they could to back up the little group of Free Traders 
in France in their fight against the Protectionists in 
that country, who, for their purely selfish interests, 
were now driving the French Government into a 
course of action which must be deleterious to her 
international relations. 

Mr. Gkorgr Ledger said that the author was 
one of the greatest pillars of Free Trade either in 
England or France. In France his voice had been 
that of one crying in the wilderness; he had carried 
the torch of freedom and duty throughout the country, 
and he hoped he would continue to do so for very 
many years to come. He trusted M. (ruyot would 
^ake the message co the French nation that Mr. 
Harold Cox had just given, and urge upon them not 


to do anything to damage the entente cordiale which 
at present existed between the two nations, and as 
far as possible to mitigate the severity of the new 
Tariff. Everyone knew how difficult it was to carry 
any negotiation through when once they had got on 
the inclined plane of Protection. Last year the author 
proposed to the English Government that something 
in the form of ^ new small commercial tieaty between 
the two countries should be made. There was in 
France, a tax called the Surta.\e d"*Entrepot y which 
was a tax imposed on goods coming from foreign 
countries to France in vessels that touched at another 
port before going to France. That extra tax was im¬ 
posed m the interests of the PVench shipping in¬ 
dustry, but it had done very little good. Supposing 
a ship, coming from Brazil, touched at the Port 
of Southampton, when that \essel arrived at a 
French port, all the goods had to pay a higher 
duty. The duty was a vexatious one and tended 
to promote ill-feeling between the countries. The 
author bad tried hard to get the duty abolished, 
and had suggested that the treaty should 
be made, as a small beginning from which great things 
might arise in the future between England and 
France, whereby France gave up the extra tax, in 
exchange for which England would reduce to a small 
amount the tax upon French wines. That would be 
a most valuable thing to the two nations, but un¬ 
fortunately the Government w’as rather timid in re¬ 
gard to the matter, contending that at the Colonial 
Conference the Colonies a^ked for a preference, which 
was refused, and if any such arrangement was now 
made between England .Tnd France people would at 
once say that England was ready to gram concessions 
to the foreigner which she would not grant to her own 
colonies. M. Guyot did not suggest that a preference 
should be given to France, but simply asked that 
the duties on wines of a certain strength should 
be lowered, so that all countries which exported 
wines of a similar class to England w'ould obtain the 
same advantage. That was one of the practical pro¬ 
posals which the author had put before the nation; 
It had not yet pioduced any immediate powerful 
result, but be was convinced his action would bear 
fruit in the early future. lie sincerely congratulated 
the Society on the fact that its 4nembers had once 
more had the opportunity of hearing the voice of one 
of the most prominent free-traders in the world. 

Mr. Leon G.^sier called attention to the fact 
that at the meeting of the British Association held 
at Cambridge a few years ago, the then Prime 
Minister, Mr. Balfour, said tba^ the author was one 
of the greatest friends of England. The Chairman 
had emphasised the fact that passengers travelling 
from one country to the other tended to bring about 
better relationship between the two countries. At 
the time of the Fashoda incident, when feelings ran 
very high, the author’s articles in the Si hie tended to 
smooth matters; and M. Guyot played a similar roU 
when, in the course of the Dreyfus trial, be pleaded 
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that justice should be done. England admired men 
who came over to this country and told the people 
how the friendly relations which at present existed 
between England and France might be continued, 
and be hoped an exchange oi visits would be arranged, 
so that people in France might know the views of 
Englishmen on the subject. A great many English¬ 
men wept to France and spent large sums of money 
there at the fashionable health resorts, and in 
touring the country; and he wished to inform French¬ 
men of a fact, which was not so well known that 
there were many places in England, Scotland^ and 
Ireland which the French people might visit with 
advantage. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to M. Guyot for his interesting 
papei, and the meeting terminated. 


PRODUCTION OF WHEAT IN THE 
BRITISH EMPIRE. 

' With reference to the question of the production 
of wheat in the British P^mpire, Sir George Watt, 
C.I.E., Al.B., LL.D,, on February 2nd, wrote as 
follows Your letter of the 30th ult. reached me 
here (Dunbai) to-day. Needless to say I cannot be 
present to-night to hear Mr. A. E. Humphries read 
his paper on “ The Wheat Production of the British 
Empire.” Nothing would have given me greater 
pleasure than to have been present. I do not know 
what view Mr. Humphries may take, but to me 
there has nevei existed any difficulty in believing 
that India would one day become a most im¬ 
portant safety-valve in the supply of wheat to 
the British Isles. It is pure clap-trap to speak 
of India exporting the food of the people. In 
1902-3 India exported 63,000,000 cwts. of food 
stuffs, 47,000,000 of which were rice not in husk 
and 10,000,000 wheat. Next year the exports were 
102,000,000 cwts. food stuffs, of which 48,000,000 
cwts. were rice and 43,000,000 wheat. Now of these 
exports we have the parallel facts, that in 1902-3 there 
were 183,000,000 acres devoted to food stuffs, of which 
71,000,000 were rice, 26,000,000 wheat and barley, 
and 85,000,000 other food crops. Of the rice 
area, 40?^o>ooo were in Bengal and Assam, and 
8,000,000 in Burma. Turning once more to the 
exports, 37,000,000 out of 47,000,000 went from 
Burma; and thus not from the great rice area, but 
from a country (Buima) which grows rice purely and 
simply as its chief exportable commodity. One 
might similarly analyse the wheat tra<?e, but a point 
of great moment confronts us in the figures I have 
mentioned, namely, if India can suddenly increase her 
contribution in wheat supply from 10,060,000 to 
43,000,000 cwts. in one yeai:,.to meet a pressing and 
profitable demand, she can dp so again and perma¬ 


nently. India sows to meet a previously ascertained 
demand. Let that demand be permanent, and the 
supply will continue. But the British merchants do 
not wish India to be a permanent contributor, as she 
would undersell many directions of vested interests. 
It is on that account that the story has been spread 
abroad that adulteration is a condition of production. 
Let refraction be refused, and pure, clean wheat 
will be exported from India. The British mer¬ 
chant, and he only, can bring this about: India 
has repeatedly asked to be allowed to partici¬ 
pate in the market of pure wheat. Let the buyers 
say they wish clean wheat, and they will get it. 
But so long as the present s}.stem prevails the Indian 
wheat supply to Pmgland is, by the restrictions of 
arbitrary trade, prohibited from showing its capabili¬ 
ties. I am writing from lULMnory and with no books 
before me, and you must, therefore, accept my figures 
with some reservation. I have for years past held 
the very strongest opinions of India’s capabilities of 
contributing toward the large cheap loaf of England 
and am, therefore, sorry that I could not have been 
present to hear Mr. Humphries. 

After reading Mr. Humphries’ paper. Sir George 
Watt, on February 12th, wrote.—I have no desire 
to raise superfluous issues since I agree completely 
with the main points of Mr. Humphries’ jiaper. Of 
course, 1 cannot follow him in all his side issues. For 
example, I distinctly believe in the future of the 
Indian wheat and flour trades. Firstly, because of 
the immense possibilities of the available lauds with 
future extensions of irrigation, together with the im¬ 
provements in agriculture and transport, to sa\ 
nothing of the vast tracts of uncultivated land that 
in the future will come to bear crops; secondly, 
because of the abundance of cheap labour and conse¬ 
quent cheap production—a pojiulation ready to pro¬ 
duce whatever is to their own advantage : thirdly, 
because of the season of the year at which Indian 
wheat comes into market. To this last consideration 
I am disposed to attach greater importance than 
seems to have been conceived by Mi. Humphries. A 
rise or fall in price in Europe and America is made 
known in India in lime to allow of increased or 
decreased production. The chief Indian wheat crop 
that meets the export demand is sown in October or 
November, and reaped in the following March to May, 
and thus some months before the succeeding crops in. 
Europe and America. But on another issue I am glad 
to learn from Mr. Humphries that a more rational 
view now prevails than was the case formerly, namely 
the question of adulteration. I have never doubted 
the desire of the Association of Millers over which 
Mr. Humphries presided to obtain clean wheat. He 
speaks of ** the shady ways of middlemen,” but does 
not tell us who these gentlemen were, nor whether 
they resided in Europe or India. So far as I know, 
the Indian merchants,* and the Indian Chambers of 
Commerce, and the Indian Government, have pro** 
tested in the strongest possible manner against adul- 
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teration, ind have affirmed that reform must come 
from Europe. Mr. Humphries, moreover, does not 
say that wheat with less than 2 per cent, adulteiation 
will fetch a higher price than wheat with less than 
that standard of refraction. He seems to discuss 
only the consequences of higher adulteration. It is 
this fact that has convinced me (a complete outsider 
to the trade) that until we can establish the standards 
at the ports of shipment, and are thus able to avoid 
freight charges on all adulterations both by land and 
sea (internal as well as exteinal), no real advance¬ 
ment will be made towards India's full participation 
in the British supply. Holding that view, I do not 
consider any material modification of my previous 
statements as seriously called for. But let me obser\'e 
that, just as there are special rices grown for export, 
so there are wheats produced in India that are little 
if at all suited to the home (Indian) markets. This 
issue I ha^c dealt with fully in my ‘‘Commercial Pro¬ 
ducts of India,” and also in a still earlier paper which 
appeared in the “ Jouinal of the Royal Agricultural 
Society of England” (1888, \ol. xxiv.i. The chief 
w'heats exported from India are the soft vih\it {dudki) 
and the hard white {hal\\hi\\ these aie sometimes 
spoken of collectively as the pisst wheats. Prior to 
the organisation of a foreign export trade these were 
very unimportant in India : to-day, over certain tracts 
of country, they have become of great value, but ex¬ 
clusively to meet a foreign demand. Their produc¬ 
tion can be extended or contracted directly in response 
to the indications of profit. This is the feature of 
India’s possibilitv that, to my mind, mainly concerns 
the future. The wheats most popular with the people 
of India are produced in tracts not suited to the/ij.f* 
stock, namely, in the .Southern Punjab and certain 
portions of the United Provinces, These are soft red 
wheats. The hard red wheats predominate in the 
Deccan, Berar, and some parts of Bengal, the less 
valuable hard reds (often forms of spelt) extend 
further to the west and south, and even to Burma. 
The change in the route recently taken by the export 
traffic (alluded to by Mr. Humphries), namely, toward 
Karachi, in place of Bombay and Calcutta, is to some 
extent due to the discoveiy of new aieas suited to 
the wheats in demand by Europe, but 1 believe very 
largely so also to improved lailway facilities and lower 
port dues. The change is in fact indicative of future 
adaptations when the standard of the trade becomes 
exclusively quality, not degrees of lefraction (adul¬ 
teration). 

The foregoing letter has been submitted to Mr. 
A. E. Humphries, who writes as follows:— 

Within the limits of a paper already long, I could 
not deal exhaustively with the questions raised by S>ir 
George Watt in his two letters, and to do so now 
would require much space. I can, however, assure 
him that the representative shi(>pers and millers who 
dealt with the commercial problems of dirt and ex¬ 
traneous matter in Indian wheat, bad a very inti- 
tnate acquaintance with all the details of the 


matters before them, and an earnest desire to en¬ 
courage, by all possible fair means, the export 
trade in Indian wheat. I dissent in the most 
positive and unqualified manner from his state¬ 
ment that “ British me/chants do not wish India 
to be a permanent contributor’’ to our supplies of 
wheat. Although I am a miller, and not a merchant, 
no one was in closer touch than I with merchants 
throughout the long communications necessary to 
bring about the reforms in question, and I never saw 
or suspected the attitude he mentions. It is im¬ 
possible to grow wheat anyw’here, on a commercial 
basis, without getting some proportion of admixtuie, 
and even in English wheat there is an appreciable 
proportion of extraneous matter, such as other 
cereals, weed and seeds, and even dirt and stones, 
which the elaborate wheat cleaning processc-s of 
modern milling successfuUy deal with. After careful 
enquiry and much discussion, the Indian wheat com¬ 
mittee agreed, I believe unanimously, that the basis 
as to refraction set out in my paper repiesented the 
minimum percentage of extraneous matter which it 
was reasonable to expect in wheat grown under Indian 
conditions, so long as that basis had to be applied 
generally under ]>enalty. I have u^ed the words 
“ under penalty ” advisedly, for in effect the terms in 
force amount to that. We have successfully taken 
away from tradeis of easy virtue the temptation to 
act dishonestly, so that, if such a one mixes dirt 
with wrheat for export, he will have to j)ay the Height 
and charges on something for which he gets nothing, 
or if he should mix barley and other ” feeding stuffs ” 
with wheat, he would almost invariably get less for it 
than if he sold it separately in a proper way. 

I am glad that Sir (leorge Watt can take a sanguine 
view of the piospects of growing an increased (juantity 
of wheal in India. The only comment I need make 
on that is, that the >eiy large exports of the fiscal 
year 1904-5 weie mainly caused by a bountiful yield 
per acre in the previous fiscal yeai. The subsequent 
crop was grown on the same acreage, but was 2,000,000 
tons less ; therefore, .is the exports represent the excess 
over Indian requirements, this falling ofl' of. say, 20 per 
cent, in the total crop or yield per acie, brought the 
exports down from 43,000,000cw'ts. in i<i04-5 to 
i8,750,cx)ocwts. m 1905-6, though the price lemained 
the same; and the acreage, total yield, and exports 
have not since recovered, though the conditions were 
and are favourable so far as price and demand are 
concerned. 

I may be allow’ed to add that I nave recently 
reported on several samples submitted to me by the 
Indian Government, for miliing and baking tests, and 
that the Economic Botanist of the Imperial Research 
Institute, Pusa, has found, and is propagating a 
variety which, in my opinion, is much superior to any 
Indian wheat I have ever seen, and which appears to 
possess the very great further advantage of being 
highly desirable from the grower’s point of view. 
Clearly an altogether admirable way of helping the 
exports of Indian wheat I * 
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The following communication has also been 
received from Mr. A. Rogers, late Bombay 
C.S. 

I wish to call attention to one pequliaiity of the 
circumstances under which wheat is grown in Western 
India, especially in alluvial soil, in the country around 
the Gulf of Bombay, in Juzarat, to which no allusion 
was made in the discussion that took place on Mr. 
Humphries’ paper. This is that its production being 
dependent on the quantity of rain that falls during 
the monsoon, which may or may not suffice to 
moisten the subsoil, the fall of dew that is exhaled 
after the cessation of the rainy season, must also 
depend on that previous rainfall. This may be the 
cause of that hardness of the grain which seems to be 
favourable in the making of macaroni, in consequence 
of which, I belie\e, the greater quantity of this wheat 
is exported to Italian ports. Whether this quality of 
hardness would make it favourable for English con¬ 
sumption or not I am not aware, but I think the 
point is of sufficient importance to bring to the notice 
pf the Wheat Growing Association, in order that the 
effects of hybridisation of this variety with others may 
be duly considered. This wheat is drilled in Sep¬ 
tember or the beginning of October, and is reaped by 
the end of February. It is called “ chassia,” from 
“ch.is,” a common furrow. 


THE DEVELOPMENT OF SIBERIA. 

Siberia, as considered by the Russians, embraces 
the two political divisions of Western and Eastern 
Siberia. Western Siberia is composed of the 
governments-gcneral of Tobolsk and Tomsk, and 
Eastern Siberia, of the govemments-general of 
Tokatsk and the Amur. The government of 
Irkutsk is, in turn, divided into the government of 
Yeniseisk and Irkutsk, and the province of Yakutsk; 
while the government of the Amur embraces the 
province of Transbaikalia, the Amur province, and 
the maritime province (Primorskaya), the latter 
comprising the Russian half of Saghalien and the 
Peninsula of Kamchatka. The total area of Siberia 
amounts to 4,817,687 square miles, and the popula¬ 
tion to 5,726,719, The population of Siberian cities, 
mostly based on the 1900 census, is as follows:— 
Tomsk, 63,533 ; Irkutsk, 51,473 ; Vladivo.stok, 38,000 
(the population of this city in 1908 was estimated at 
60,000); Omsk, 37,376 ; Blagovyeshtcbensk, 37,368 ; 
Krasnoyarsk, 33.337; Barnaul, 29,850; Tyumen, 
29,651 ; Nikolsk, 22,000; Irbit, 20,062. There is 
very little city life in Siberia. In 1902 only 8 per 
cent, of the population of Siberia lived in cities, and 
the general growth of most of the Siberian cities is 
slow, but there are a few which show very rapid 
increases. In 1892 the Trans-Siberian Railway 
Committee was created to colonise the land opened 
by that railway, and generally to promote the 


economic development of Siberia. The Committee 
began at once to promote emigration from European 
Russia to Siberia, and as a result of their endeavours, 
not merely did the numbers of the emigrants greatly 
increase, but their mortality rapidly diminished. The 
American Vice-Consul at Dalny says that in 1894, of 
56,000 emigrants, 3,000 died on the way, while in 
1899, of 220,000 emigrants, only 300 died on the 
way. From 1861 to 1892, 550,000 Russian farmers 
entered Siberia, while from 1803 to 1899 these 
figures rose to 1,000,000. Before the Russo-Japanese 
war most of the emigrants did not go beyond Lake 
Baikal, remaining in the governments of Tobolsk 
and Tomsk, and in the district of Akmolinsk. 

At the present time, every colonist aiTiving in 
Siberia receives thirty-seven acres of land free, paying 
no taxes on this land for the first three years, and 
only half the regular taxes for the next three years. 
The Government has established depots for the sale 
of agricultural implements of all kinds to the immi¬ 
grants, often selling them at reduced rates, and on 
easy terms of payment. During 1907 over 500,000 
persons, according to the latest official figures, 
emigrated from European Russia to Siberia, and of 
this number fewer than ever before returned to their 
former homes. Since the Russo-Japanese war, the 
traffic on the railway has greatly increased, making it 
one of the greatest highways of the world’s com¬ 
merce. The journey between Vladivostok and 
Irkutsk takes foui and a-half days, and that between 
Moscow and Irkutsk six and a-half days, making 
eleven days between Vladivostok and Moscow. The 
journey between Vladivostok and Harbin takes 
thirty-six hours, and Peking may be reached in 
eighteen or nineteen days, from the chief European 
capitals, by rail. Siberia has many navigable rivers : 
the Gbi, the Yenisei, the Lena and the Amur, with 
tbeir tributaries, make communication easy between 
the interior of Asia, and the Arctic and Pacific 
Oceans. These rivers are, however, only navigable 
for a small part of the year, owing to the severity of 
the long Siberian winter. The Obi and its tribu¬ 
taries water more than 2,000,000 square miles of terri¬ 
tory. While the river Yenisei is nearly as navigable 
as the Obi, it is not nearly so important, as it passes 
through a less cultivated and more sparsely peopled 
country. The Amur is a splendid natural highway, 
busy with traffic, and the Irtysh is a beautiful and 
much used stream. The Angara, on which Irkutsk 
is situated, is of less iiaaportance, and the Lena is too 
far north to be of much commercial value. Lake 
Baikal deserves attention as the sixth in size of all the 
lakes of the world, being 376 miles long, and from 
20 to 79 miles wide. The only canal of importance 
m Siberia is that between the rivers Obi and Yenisei, 
joining the cities of Tyumen and Irkutsk. This 
canal was opened in 1894, and is 62 miles long. 
The vast area of Siberia is, as yet, scarcely touched 
commercially, when we consider the richness and capa¬ 
bility of the production of its soil, and its constantly^ 
growing population. Factories are few, and nearly 
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all of these are mills, butter factories, alcohol dis¬ 
tilleries, tanneries, and foundries, making local pro¬ 
ducts into cheap articles for local consumption. Most 
of the foundries are very small and unimportant. The 
Trans-Siberian Railway has made it so easy to bring 
all goods of the better quality from European Russia 
and from aboad, that it does not yet pay to manufac¬ 
ture high-class articles for use in Siberia, with its 
comparatively scanty population. Mining has the 
greatest future of any Siberian industry. Gold, in 
placers, is the chief mineral product at present. The 
chief centres of gold mining are the Altai, the 
Marunsk district of Tomsk, the southern parts of 
the province of Yeniseisk, the Veneseisk district in 
the north of the same province, the Nerchinsk and 
Vitim districts of Transbaikalia, the Olekma and 
Vitim districts of Yakutsk, and the Bureya and Yeya 
districts of the Amur province. Some gold is also 
extracted in the South Ussuri region. No accurate 
statistics as to the amount of gold produced in Siberia 
are available. The average annual production of pig 
iron in the Ural and Siberia (separate statistics for 
Siberia are not given) for the period 1992 to 1906 
was 657,440 tons. The Siberian output of coal, 
chiefly from the province of Akmolisk, lose from 
660,770 tons in 1902 to 1,325,400 tons in 1905. 
Copper is mined in small quantities. More and 
moie foreign capital is becoming interested in the 
mineral wealth of Siberia, and American miners 
arc prospecting in those parts of the Primorskaya, 
opposite and near Alaska. The engineers of the 
Trans - Siberian Committee have undertaken to 
investigate thoroughly the mineral resources of 
Siberia, and have disco\ered the oil wells of Soud- 
jenka and Tcheremkovo, which furnish some oil for 
the Siberian Railway, As regards agricultural de¬ 
velopment, the area under crops in i<)o6 in the four 
governments of Tobolsk, Tomsk, Yeniseisk, and 
Irkutsk was as follows:—Cereals, 9,773,000 acres; 
potatoes, 171,000; and grai.s land, 10,645,000 acres. 
Siberia’s exports of dairy products are rapidly in¬ 
creasing, and are said to have a most promising 
future. The pasturage in the butter-producing region, 
which lies chiefly in the district of Tomsk is so 
good that there is 7 per cent, of butter fat in the 
milk. In the eight Governments of Russia in Asia 
there are, according to the latest estimate, 4,938,000 
horses, 5,712,000 cattle, 11,921,000 sheep and goats, 
and 198,000 pigs. The fisheries of Siberia are very 
important, the river Amur being especially rich in 
salmon. The amount of preserved fish exported from 
Siberia has considerably increased since 1899, but the 
high price of salt and tin platev and the lack of 
skilled knowledge, are^rntarding the Siberian canned 
fish industry. Only a vague idea appears to exist in 
Europe of the wealth in timber, till now practically 
untouched, of Eastern Siberia. The forests cannot 
fie compared in density with those of North America, 
fiut the area of land lying idle in the maritime pro- 
'ince is immense, and only approrimate figures as to 
tfie extent can be gii’en. According to the estimate 


of the Forest Department, there are 509,000,00a 
acres in the Amurand maritime provinces, of which 
19,000,000 acres belong to the Cossack administra¬ 
tion. Generally speaking, the forests are confined to 
the sea coasts, river beds and valleys, the high lands 
and mountains being bare or covered with brushwood. 
The right to cut timber on a large scale may be obtained 
either by way of concession for a term of years or by con¬ 
tract. Areas which the Government desire to sell are, 
from time to time, put up to auction, either at Vladi- 
vostock or at Kharbarovsk, the terms and conditions 
being published beforehand. 7 'he fair holds an 
important position in the commercial life of Siberia. 
Though not strictly speaking within the limits of 
Siberia, the great annual fair of Irbit is held so near 
the borders that it serves as a \ast mart for the 
exchange of Siberian products with those of Europe. 
In the government of Tobolsk, 507 annual fairs are 
held; in Tomsk, 68 ; in Yeniseisk, 13 small ones; 
and in Transbaikalia (Irkutsk and ^'akiit<-k), fiom 3 
to 12. The aggregate returns of all tbe«e fairs is 
about ^^5,000,000 a year. The chief exports from 
Siberia to Russia are gram, cattle, sheep, animal 
products, furs, game, feathers and down, and the 
chief imports therefrom are iron and steel, machinery 
of all kinds, especially farming machinery, cement 
anil manufactured articles of various kinds, these 
latter coming chiefly from Lod? and other industrial 
centres in Poland. As there is only one sugar 
refinery in Siberia, that in the government of 
Yenisei, a good deal of sugar is imported through 
European Russia. Tobacco and petroleum like\vise 
are sent from European Russia to Siberia in ever 
increasing quantities. The balance of Siberian- 
Chinese trade is greatly in favour of China ; Siberia 
imports 2,000,000 worth of goods from China 
annually, almost entirely tea by caravan, while Siberia 
only exports to China 50,000 worth of articles 
annually, and many of these originated in European 
Russia, merely passing through Siberia in transit. 


THE TEAK RESOURCES OF SIAM. 

The increasing cultivation and export of teak in 
Siam is very fully discussed in the December number 
of the “ Societe Beige d’Etudes Coloniales.” While 
the value of the teak exported from India (including, 
of course, Burma) has diminished during the last nine 
years from 641,760 to584,790, the Siamese exports 
have been gradually developing during the last fifteen 
years, so. that Bangkok itnelf now exports half as 
much as India proper and Burma combined. The 
trunks are felled in the upper reaches of the rivers, 
and floated down the tributaries of the Menam as far 
as Paknam Poh, where the various logs are collected 
and identified by their respective trade marks, and 
the Government dues paid on each. During the year 
IQ05, 146,753 trunks of teak arrived at Paknam Poh, 
having been floated down tbe five principal tributaries 



286 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Febt^ary ig, igog. 


of the Menam, and for the ensuing year a still larger 
number was anticipated, the greater rainfall^ having 
had the eft'ect of releasing a number of logs left high 
and dry on the banks owing to the comparative dryness 
of the previous twelve months. There is a Govern¬ 
ment forest department, which yields a profit to the 
State of about ;f33,ooo per annum, independently of 
the timber sujiplied to the various services having need 
of the same. The total exports of teak from Siam 
in 1905 Mere valued at /.‘641,760. Of this aggregate 
45 per cent, finds its way to Europe (mostly to the 
United Kingdom); 14 per cent, to Bombay, 13 per 
eent. to Hong Kong, 11 percent, to Singapore, and 
17 pel cent, to other destinations. Japan and China 
have of late inci eased their demand for teak, and are 
no longer content with inferior qualities, but insist on 
having the best. Germany used to purchase her teak 
in Europe, but owing to the gradual rise in price has 
had recourse to other woods for shipbuilding. The 
United States continue to purchase a good deal of 
teak for shipbuilding, and there is a fair export to the 
Transvaal for use in the mines and also for house- 
construction. M. Postin, the author of the article in 
the Jiultetin^ M’ho formerly held an official position in 
Siam, says that the competition in Siamese teak is 
viewed with a good deal of apprehension in India, 
and that the superiority of the Burmese product is 
loudly asserted in the Calcutta market, whereas the 
fact is that the trees of both Siam and Burma are 
identical ('lectona iimndis)^ come from contiguous 
regions, and are grown in similar ground. M. Postin 
declares that in length, breadth, and straightness the 
Siamese logs are, if anything, superior to those of 
Burma, this being probably due to the larger number 
of virgin iorests still found in Siam. Of course forest 
conservancy is ‘Strictly looked after in Buima, bu 
precautionary measures were not instituted until un 
checked felling had made disastrous ravages in the 
forests of the counti-y, whereas the whole industry is 
of comparatively recent growth in Siam. 


BACON CURING IN IRELAND. 

Mr. Loudon Douglas, who is lecturing on “ The 
Meat Industry ” at the Edinburgh and East of Scot¬ 
land College of Agriculture, gives the following par¬ 
ticulars of a new Irish agricultural enterprise : — 

“ A little over a year ago, the first fanners’ bacon 
curing establishment in the United Kingdom was 
started at Roscrea, in Co.’ Tipperary, Ireland, and, 
as the pioneer movement in a new order of things in 
agriculture, the scheme has been closely watched, 
not only in Ireland, but in Great Britain, many of 
the British Colonies, ancl other countries. The 
shareholders are 3,800 in number, and consist mostly 
of the small farmer c^ass, and their individual interests 
arc small, as may be gathered from the fact that their 
united paid up funds amount only to 11,383, out of 
which £$,000 is working cupital. 

“ The factory has now completed one year’s 


trading, and it is gratifying to know that not¬ 
withstanding the fact that the capital is so limited 
and that the markets have been unsettled, a hand¬ 
some profit has been made. 

“ The gross profit earned was ^^4,000, and after 
paying all expenses of working and depreciation, 
there was a satisfactory balance to the good of ;f3o8. 
The experience of the directors of the factory was 
unique, as they had constantly to decline business 
which they could have secured if more capital had 
been available. For the same reason it is antici¬ 
pated that, with an additional jfs.ooo of capital, the 
gross earnings of the factory ^vould approximate to 
;^ 8 , 000 . 

“Figures like these speak more eloquently than 
words,^ and it ma\ now be safely stated that the 
principle of co-operation in bacon curing has thus 
been established in the United Kingdom, and the 
recognition of this will bear fruit in the immediate 
future in the general impetus which will thus be gi\en 
to swine husbandry and the general construction of 
bacon factories in the country, as an essential pait of 
agricultural development.” 

HOME INDUSTRIES. 

IVorkmnn Jnsurance tn Hermapty. —Ihe four 
Labour M.P.’s who recently visited (Tcrmany to in¬ 
quire into workmen’s insurance .systems in that 
country have issued an interesting report. They find 
“that State assistance has acted as an incenti\e and 
encouragement to workmen to make additional pio- 
vision for themselves and families, through their Trade 
Unions and private sick clubs. This is especially the 
case in invalidity and old age.” It would he a 
mistake to supj)Ose that the insurance laws are a 
benevolence to the working classes. 'J'hey cost the 
worker heavily, though the necessary contributions 
are willingly paid. The entire cost of accident in¬ 
surance falls, of course, upon the employer.s; of the 
cost of sickness insurance, however, the workpeople 
bear two-thirds, the employer the remainder ; and 
towards the cost of invalidity and old-age insurance 
the workpeople and employers contribute in equal 
proportions, while the Empire adds £2 los. per 
annum to every pension granted. The number of 
workpeople of all classes insured against sickness at 
the date of the last returns, as given by Mr. Dawson 
in “ Evolution of Modern Germany,” was 11,903,794; 
the amount of contributions (workpeople and em¬ 
ployers) paid was 3,860,000; and the amount paid 
by the sickness founds in benefits of all kinds was 

13,860,000. The number of workpeople (including 
agricultural labourers) insured against accident was 
18,743,000, and the value of the compensation and 
benefits of all kinds given to the victims of accidents 
and their dependents was 8,7 79,000, The number 
of persons insured against old age and invalidity was 
13,948,200; the amount of contributions (workpeople 
and employers) paid was ^^8,064,000, and the sum 
paid in pensions and other benefits was $44)000, 
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in addition to ;£’2,367,ooo paid in subsidies by the 
Empire. The average amount of the old-age pensions 
granted was £•] 17s., and of invalidity pensions, 
i6s. Between i885«and 1905, there was paid to 
insured workpeople in sick benefit 137,564,000 ; in 
accident benefit ;£’59,859,ooo; and in old-age and 
invalidity pensions (since 1891), ^58,108,000; a total 
of 255,767,000. During this period the workmen 
paid in contributions 49.583,000, and the 

employers, ^164,908,000; while the Empire con¬ 
tributed subsidies to the amount of 340,000. 

The (Unemployed and the Residuum .—It is in¬ 
teresting to note how German and Englishman agree as 
to the evidences of destitution and helplessness in the 
two countries. In the rejiort upon a visit of investi¬ 
gation paid to a number of English industrial towns in 
1906 by a deputation of German trade union officials^ 
it is said “ In modesty, sense of order, and self-respect^ 
it appears to us the English women of the working- 
class can learn much from the German. It is, of 
course, difficult to speak on such a subject without 
running the risk of falling into unsafe generalisations^ 
and, moreover, many German working-class families 
are not conspicuous for their virtues. Nevertheless, 
in no German industrial district will women and 
children with clothes ragged and tattered be found in 
such numbers, or in such conditions as in the East of 
London, and in a working-class quarter of Man¬ 
chester, though in Lancashiie there are comparatively 
few matried w'omen in the textile industry, so that 
factoiy woik cannot be blamed for this state of affairs^ 
except that most of the women have been engaged in 
the factory before maiiiage, and, therefore, have not 
learned housekeeping." < “ Gewerkschaftliche Studien 
in England,” p. 33.) The four English Labour M.P.’s 
arri\e at much the same conclusion. Their report 
says : —“ The members of the deputation were struck 
by the absence of slums in the manufacturing quarters 
of the towns visited. Nowhere did they see any 
quarter that could be classified under the heading 
‘ slum.’ The cleanliness prevailing throughout all the 
towns visited was very remarkable. No beggars, 
feeble or emaciated men in tatters and rags, were 
encountered in the streets. Hundreds and hundreds 
of unemployed were seen by the deputation, but they 
seemed to lack that dejection and absolute misery 
that is so frequently met in the streets of English 
towns.” 

Child Labour .—The Prime Minister is about to be 
asked to receive a deputation on the subject of boy 
labour, which lies at the root of a large part of the 
problem of unemployment. There are two main 
classes of boy workers—(1) the class which works at 
industries the conditions of employment in which are 
actually detrimental to the moral and physical well¬ 
being of those who take part in them ; (2) the kind 
of labour which, though not in itself either morally 
or physically harmful, is ultimately no less injurious, 
because it gives the boys employed in it no perma¬ 
nent occupation and no adequate training for indus¬ 


trial life. In the first class may be placed every 
variety of street trading, also touting for carrying 
luggage at railway stations, and the position of 
caddie at a golf course, which alone is responsible 
for much loafing, idleness, and chronic unemploy¬ 
ment in after years. In the second division come 
van boys and boy carters, boot-blacks, rivet-heaters, 
and those like them who are employed in big factories 
at more or less mechanical occupations. It is esti¬ 
mated that, out of London elementary schools, 40 
per cent, of the boys go into one or the other of these 
employments—employments which lead nowhere. In 
Lancashire, the “half-time” system is still in favour 
with cotton operatives. It finds favour because it 
enables families to live in comparative comfort by 
making a larger proportion breadwinners, and it is 
claimed for it that it is some sort of a training in the 
manipulative dexterity required of adults in the cotton 
trade. But the proportion betw'een men and bo\s is 
such that not nearly all the boys who are employed 
can be retained as men ; the operations are largely 
mechanical, and the withdrawal of all boy labour 
from the mills might ease unemployment by pro¬ 
viding adults with more work. It cannot be well 
that parents should regard their children as financial 
assets of the family to be exploited merely for the 
common fund. It is suggested, among other things, 
that street trading under the age of 17 shall be 
absolutely piohibited ; that no employer shall be per¬ 
mitted to employ a boy or girl for more than thirty 
hours a week ; that employers shall be required to see 
that for another thirts hours of the week the boy or 
girl shall be enrolled at a proper educational institu¬ 
tion ; and that the age at which the schoid is. left 
shall be raised, and continuation schools placed on a 
more regular and ordered footing. 

The Numbers Employed, —The Committee on 
Wage Earning Children were able to show that q per 
cent, of the total number of children in England and 
Wales were engaged in labour, and the Clerk to the 
Liverpool School Board showed that 8 per cent, w'ere 
being employed in his city. The Commissioners came 
to the conclusion that 200,000 children wrere working 
out of school hours, and that probably another 
100,000 were engaged as half-timers. Since their 
report there have been further investigations, which 
show that there has been little if any improvement. 
Indeed, two years ago, when the I.ondon County 
Council brought forward fresh evidence in support of 
their Employment of Children Bye-laws, the pei- 
centage of employment was found to he considerably 
higher than at the time of ^e Inter-Departmental 
Committee. Dr. Thomas, whe made investigations 
into the physique of wage earning-children, found 
that 8 per cent, ot the children in the schools visited 
by him were employed, and that of those engaged m 
various occupations twenty or thirty hours weekly, 
81 per cent, shouted fatigue signs, and 44 pei cent, 
nerve signs. Boys engaged as shop boys, who carry 
heavy weights, showed that 21 per cent, had heart 
trouble, while ih the case of barber boys 63 per bent. 
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had nerve signs and 72 per cent, an&eiuia. It is 
hoped that the London County Council bye-laws will 
remove some of the worst features of child employ¬ 
ment so far as the metropolis is concerned. 

Light Dues and Shipowners ,—In their report for 
1908 the Committee of the Liverpool Steam Ship¬ 
owners’ Association make out once more a strong 
case for relief in the matter of light dues on 
shipping. They show that from ;f3SO,ooo to 
;f400,ooo per annum is taken from British ship¬ 
owners to provide for the cost of lighting the 
coast line and trade routes of the country, in 
addition to about /‘ioo,ooo collected locally for 
lighting ports and their approaches. The Committee 
point out that this ftgure represents in normal times a 
tax of from 7 to 8 per cent, on the annual profits 
earned by the total capital invested in British ships. 
In hard times, such as the present, the percentage is 
much more and is very oppressive. The Committee 
urge the Government to abolish the dues, but 
although foreign practice supports the claim, there is 
little likelihood that Parliament will consent to do so. 
The Committee also urge reform of lighthouse admini¬ 
stration, their contention being that over neither 
Trinity House nor the Scottish and Irish Commis¬ 
sioners of Lights is there any effective Government 
supervision, and that its absence has led to serious 
abuses. 

Automatic Sprinkler figures have just 
been published as to the extinguishing of fires by 
automatic sprinklers, and show how useful they are 
for the purpose required of them. The figures are 
not very recent, but they sufficiently indicate the 
working of the machines. Up to 1905 there were 
about 2,200 sprinkler installations protecting various 
classes of property in the United Kingdom, and in 
810 outbreaks of fire which occurred in premises thus 
protected the flames are reported to have been extin¬ 
guished by the operation of sprinklers in 737 cases, 
or 91 per cent, of the total number. In 54 cases, or 
6*7 per cent, of the total, the fire was reported as 
partially extinguished by the sprinkler, while they are 
said to have failed-—in some instances at least, through 
the deficiency of the water supply—in 19 cases only, 
or 2*3 per cent, of the whole. 

OBITUARY. 

Andrew Pears,, J.P.— rThe death occurred on 
the loth inst. of Mr. Andrew Pears, J.P., in the 64th 
year of his age. Mr. Pear^, the great-grandson of 
his namesake, who founded the soap-making firm in 
1789 in a little shop in Wells-street, Oxford-street, 
worked in the business for over 44 years. He enjoyed 
great popularity in Isleworth, where the' works of 
Messrs. A. and F. Pears are situated, and he took a 
deep interest in the well-being of the firm’s employes. 
He was a member of the Royal Society of Arts since 

1885* 


ANSWERS AND QUESTIONS. 


NOTICES TO CORRESPONDENTS. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the writer and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 


Distinction between Enamfl and Glass.— 
Is it possible to distinguish scientifically pottery 
glaze and enamel from glass, and to say definitely 
where glass ends and they begin If not, what is to 
prevent our saying that the art of enamelling is as 
ancient as glass making t —F. Lewis . 

Nomenclature oh Wriv en Fabrics.—I s there 
any published work on weaving which sets forth the 
various kinds of fabrics in such a way as to enable a 
student of design to distinguish between the various 
textiles in any museum collection ? For example, 
what docs a German mean by half damask ?—F. 
Lewis. 

Anticipation oi« the Aeroplane.—I am 
under the impression that the principles of the 
modern aeroplane were foreseen several centuries ago 
by one of the great painters—\'elasquez, I think. 
Can any member inform me where I can find 
particulars of his experiments }— Icaru.s. 


GENERAL NOTES. 


A New Rubber - producing Tree. — Since 
the exploitation of the guayule business in 
Mexico, which five years ago was practically un¬ 
known, but which has now grown to one employing 
several thousand men, and capitalised to the extent 
of over £200,000, prospectors have been investigating 
other plants and trees in the district of Durango, in 
the hope of meeting similar good fortune. The investi¬ 
gators confidently expect that what has been achieved 
with the guayule plant will be more than doubled. 
They claim that the sap from the “ palo Colorado ” 
tree contains over 33 per cent, of pure caoutchouc. 
According to the American Consul at Durango, 
several tons of sap have been gathered and are being 
experimented with. The result.s of the experiments 
have not been made public, but everything points to 
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the fact that the promoters have great confidence 
in the ultimate results. Of the palo Colorado, or 
cucuracho tree, the Consul has been able to obtain 
the following information. It grows fairly abundantly 
on the Pacific slope of the Sierra Madre Mountains 
at an elevation of from 2,500 to 4,000 feet above sea 
level, and it forms in many places the line of 
demarcation between the pine and oak timber. The 
largest growth is to be found in shaded places— 
that is, in the shade of other taller trees, or in 
the mountain ravines, where there is little chance 
of the sun’s rays penetrating. The tree attains an 
average height of twenty-four feet and a diameter of 
from eight to fourteen inches. The leaves are large, 
oval in shape, usually three on a stem, sometimes 
five, the leaf stem being about six inches in length, 
and the size of a lead pencil. A person handling 
the leaves experiences the same sensations as in 
handling nettles. The tree bears a large white 
blossom, commencing to flower in May and continu¬ 
ing in flower until late in August. The bark is a 
dark reddish-grey in colour, very soft and thin. It is 
tapped in the same manner as the true rubber tree, 
and when tapped there exudes a thick white sap 
which, as it is exposed to the air, becomes semi-solid. 
The pans used in collecting are wet, to prevent the 
sap from adhering. The season for sap gathering 
continues throughout the whole year. When tapped 
the largei tiees prorluce as much as two pounds a 
day, but aflei one or two days’ run the incision is 
closed with clay to allow the tree to regain its 
vitality. It is also stated that the tree is most eas> 
to propagate; branches broken off and pressed into 
the soil take loot and grow. 

Opiitm jn Siam.— Although the import of opium 
into Siam in the last twelve months for which the 
statistics were complete at the date or Mr. Acting- 
Consul Dean’s report (No. 4170, Annual Series), 
showed u decrease of 214 cases as compared with the 
imports of the precedirtg year, it would seem to be 
due rather to the growth of smuggling than any 
diminution in the demand for the drug. The Siamese 
Government realise the debasing influence of the 
opium habit on the population, and are fully alive to 
the importance of lessening the habit as far as 
possible. But they recognise the futility of any en¬ 
deavours to prohibit entirely the use of the drug 
owing to the great difficulty, if not impossibility, of 
carrying out effective measures for controlling snr- 
reptitiouK traffic and consumption. It seems to be 
the view of the Government, in which Mr. Acting- 
Consul Dean concurs, that any such attempt at total 
prohibition would result only in a considerable loss of 
levenue without any adequate moral compensation. 
However that may be, the Siamese Government was 
recently compelled to take over the principal opium 
farm, which was unable to meet its obligations, and 
the business of purchase and sale has since been 
vested in a separate department of the Miinstry of 
Finance. 
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MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

February 24.—“ Hand-made Papers of Different 
Periods.” By Clayton Beadle and Henry P. 
STEVEN.S. 

March 3. — “ Dew-ponds.” By George Hub¬ 
bard, F..S.A., h.R.I.B.A. Sir Edwin Durn- 
ing-Lawrence, Bart., B.A., LL.B., will preside. 

March 10.—“ The Application ol the Microscope 
to the Study of Metals.” By Walter Rosenhain. 
R. T. Gla/ebrook, M.A., Sc.D., F.RS., Director 
of the National Physical Laboratory, will preside. 

March 17.—“The Musical Aspect of Drums.” 
By Gabriel O. Cleather. [The paper will be 
illustrated by short selections from the works of the 
great masters, with the assistance of Mrs. Stansfield 
Prior at the pianoforte, and a quartette of strings.] 
Sir Charles Villiers Stanford, M.A., Mus.D,, 
D.C.L., LL.D., will preside. 

March 24.— 

March 31.—“ Afforestation and Timber Planting 
in Great Britain and Ireland.” By J. Nisbet. 

Dates to be hereafter announced :— 

“Railway Development in China.” By Arthur 
John Barry, M.Inst.C.F. 

“ The Resources of Peru.” By C. Reginald 
Enock, F.R.G.S. 

“The Foundations of Stained Glass Work.” By 
Noel Heaton, B.Sc., F.C.S. 

“ The Manufacture of Nitrate of J.ime.” By 
Sam Eyde. 

“ The Teaching of Design.” By E. Cooke. 

“ Furniture Design and Construction—Ancient and 
Modem.” By Percy A. Wells. 

“ The Principles of Heredity as Applied to the 
Artificial Production of new forms of Plants and 
Animals.” (Aldred Lecture.) By Professor 
Arthur Dendy, D.Sc., F.R.S., F.L.S. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

February 25.— “The Buddhist and Hindu 
Architecture of India.” By Arthur Anthony 
Macdonell, M.A., Ph.D., F.B.A., Boden Pro- 
fessor of Sanskrit, University of Oxford. Sir 
Richard Temple, Bart., C.I.E., will preside. 

March 25.—“ Man in South India.” By Edgar 
Thurston, Superintendent, Government Central 
Museum, and Superintendent of Ethnography, 
Madras. 

April 29.—“The Problem of Indian Labour 
Supply.” By Sklwyn Howe Fremantle, I.C.S. 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor mr Hubert 
von Hekkomer, C.V.O., D.C.L., R.A., will 
preside. 
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Date to be hereafter announced i — 

“ Some Phases of Hinduism.** By Krishna 
Gobinda Gupia (Member of the Council of India). 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 

March 16.—“ The Colonial Wool Trade.” By 
S. Banks Hollings. 

April 6, — “Ceylon: its Industries and Mateiial 
progress.” By the Hon. John Ferguson, C.M.G. 
The Rt. Hon. Sir West Ridgfavav, G.C.B., 
G.C.M.G., K.C.S.I., will preside. 

May 4.— 

Cantor Lectures. 

Monday evenings, at 8 o*clock:— 

Leon Caster, A.M.I.E.E. (Editor of the 
” Illuminating Engineer”), ” Modern Methods 
of Artificial Illumination.” (Four Lectures.) 

Lecture 11 .— Fekruarv 22.—‘Gas /.ts^hfutg 
—Summary of early development of gas lighting— 
Flat-flame, regenerative, and enriched gas-burners— 
Jhe incandescent gAS mantle — Its theory and 
action — Soft mantles and other new develop¬ 
ments—The Hella bushlight. -pressure ga.s 

lighting .—Relative merits of compiessed air, com¬ 
pressed gas, and mixture of ^ir and gas—Self-intensi¬ 
fying lamps—Automatic lighting and extinguish¬ 
ing at a distance—Selfdigbting mantles—Liquid gas 
—Modern problems in gas lighting — Recent de¬ 
velopments in street lighting in London and Berlin 
—Candle-power standards versus calorific power of 
gas ; lines of further lesearches, Livesey professorship 
at Leeds. 

Each lecture will be fully illustrated by working 
specimens of the lamps and apparatus desciibed. 

George Gerald Stoney, M.Inst.C.E., 
'' Steam Turbines.” Three Lectures. 

Match 22, 2q, April 5. 

F. W. Lanchesfer, '‘Aerial Flight.** 
Three Lectures. 

April 26, May 3, 10. 


CoRRKXTiON. —Mr. Louis Felberman desiies that 
the following corrections may be made in the report 
of his speech during the discussion on Mr. A. R. 
Colquhoun’s paper, “ Bosnia-Herzegovina —p. 263, 
col. i,line 39, for “Austria** read “Hungary,** an^ 
line 55, for ihe words “Austria had fulfilled its 
mission** read “Austria and Hungary had fulfilled 
their mission.” 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Fkb. 22 ..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. J.,eon Gutter, “ Modern Methods of Artificial 
iLlumtnaUon.” (Lecture II.) 

Britiiih Decorators, Painters’ Hall, Little* Tnnity- 
lane, E.C., 8 p.tn, Mr. W. Stewart-Greene, 
“ Art Applied to Decoration.” 

Surveyors, 12, Great GeoiTre-*<treet, S.W., p.m. 
• Mr. M. C. Duchesne, ” Practical Englisli Estate 
Forestry' ” 

Geographical, Burlington - gardens, AV., 8^ p.m. 
Captain S. A. Butler, “ A Recent Jourm y through 
Northern Arabia.” 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. B. Pares, Russia : Economic Development.” 
Tcksdav, Fkb. 23 Royal Institution, Albemarle-street, 
W., 3 p.m. Prof. F. W. Mott, ‘‘The Evolution of 
the Brain as .in Organ qf Mind.” (Lecture I.l 
Civil Engineers, 25, Great George-street, S.W., 
8 p.m. 1. Discussion on Mr. S. J. Reed’s paper, 
“ Ihe Design of Marine Steam-'Fnrbines.” 2. Mr. 
Magnus Mowat, “.Some Recent (jrain-h.indling 
and Storing Appliances at the Millwall Docks.” 
Photographic, 06, Kussell-scfuare, W.C., 8 p.iu. 
Mr. E. A. Salt, “ Some Points in Photographic 
Shutters, and a Simple Shuttir Test, Popularly 
Explained ” 

Wkiinesuay, Fkh. 24 .,.R 0 Y.\L SOCIETY OF ART.S, 
john-street, Adelphi, W.C., 8 p in. Messrs. 
Clayton Beadle and H. P. Stevens, “H.ind-made 
Papers of Different Peiiods.” 

I’nitcd Service Institution, Whittb.ill, S.W., 3 p.m. 
Lt.-Gcn. H. D. Hutchinson, “ Ihe Fortune cf 
War.” 

Thursdvv, Feb. 25 ..ROYAL SOCIEIV OF ARIS, 
John-strect, Adelphi, W.C., 4^ p.m. (Indian 
.’-e/tion.) Prof. A. A. Macdoiiell, “'1 he Buddhist 
and Hindu Architecture of India ” 

Royal, Hurbngton-bouse, W , 4^ p.m. 

Antiquaries, Burlington-house, W., ejj p ni. 

London Institution, Finsbury-circus, E.C., p m. 
Sir M.ix Leonard Waechter, “European C'om- 
mercial P'edcration.” 

Royal Institution, Albemarle-street, W., 3 p.m. Dr. 
Hans Gadow, “ Problems of Geographical Distri¬ 
bution in Mexico.” (Lecture II.) 

Electrical Engineers, 25, Great George street,.S.W., 

8 p.m. Discussion on Messrs. L. Andrews and R. 
Porter’s paper, “ The Tse of large Gas Engines for 
Generating Power.” 

Fkiday, Fkb. 2b ,Ro)ral Institution, Albemarle-street, W., 

9 p.m. Prof H. L. Callendar, “ Osmotic Pheno¬ 
mena, and their Modern Physical Interpretations.” 

African, Gaiety Kestaur.ant, Mrand, W.C., 8 p.m. 

Address by the Earl of Crewe. 

Physical, Finsbuiy 'Fechnical College, Leonard- 
stree't, City-road, E.C., 5 p.m. i. Prof. Coker, 
“ A Laboratory Machine for Applying Bending 
and Twisting Moments Simultaneou.sly.” s. Prof, 
bilvanus Thompson and Mr. E. W. Moss, “ The 
Self-Demagnetizing Factor of Bar Magnets.” 5. 
Prof. Silvanus P. Thompson, “Exhibition of 
Optical Properties of Combinations of Mica and 
Selinite Films (after Keusch and others) in Con¬ 
vergent Polarized Light.” 

Civil Engineert, Z5, Great George-street, S.W.. 
8 p.m. Dr, W. C. Ifnwin, “ .Statodardization in 
Engineering Practice.” 

Saturday, Fkb. 27...Royal Institution, Albemarle-street* 
W., 3 p.m. Prof, Sir J. J. Thomson, “ The Pro¬ 
perties of Matter.’ ’ (Lecture I.) 
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NOTICES. 


NEXT WEEK. 

M()M)\v, March ist, 8 p.m. (Cantor 
I.ectiire.) Leon Gxsiir, A.M.I.E.E., 
“ Modern Methods of Artificial Illumination.” 
(Lecture Ill.) 

Wednesday, M.xrcii 3rd, 8 p.m. (Ordi¬ 
nary Me<-tin^.) Geokcjf Huhh\ki), F.S.A., 
F.R.I.B.A., ” Dew-Ponds.” 

Further particulars of the Society’s meet¬ 
ings will be found at the end of this number. 


QUESTIONS AND ANSWERS. 

In view of the fact that the Royal Society of 
Arts includes amongst its members authorities 
on almost ('vt'ry branch of human know'ledge, 
it has b('en suggested that the value and 
interest of the Journal would be greatly 
enhanced if some space were devoted to cone- 
spondence of the “ Notes and Queries ” order. 
Readers in search of information on particular 
points which cannot be obtained from the 
usual books of reference, are, therefore, in¬ 
vited to make their wants known in the 
Journal^ in the hope that they may be 
assisted in their difhculties by their fellow’ 
members. Further particulars will be found 
under the heading ” Questions and Answers,” 
on p. 310. 


COVERS FOR JOURNAL. 

For the convenience of nlembers wishing 
to bind their volumes of the Journal^ cloth 
covers will be supplied, post free, for is. 6d. 
each, on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURE. 

On Monday evening, February 22nd, Mr. 
Le.on Ga.ster, A.M.I.E.E., delivered the 
second lecture of his course on ” Modern 
Methods of Artificial Illumination.” The 
lecture was illustrated with apparatus kindly 
lent by the following firms :— 

High Candle Power Lamps. 

Messrs. Chippcrfield Lamp S>iidicate, Limited.— 
The Chipperfield self-intensifying lamp. 

Messrs. Keith and Blackman.—Complete model 
plant compnsing an electric motor and compressor to 
light, the lamps exhibited, viz., one 1,500 c.p. high 
pres.sure lamp, one 500 c.p. ditto, and one 150 c.p. 
ditto, being fitted with automatic electric control and 
electric ignition. 

Messrs. Moffat, Limited.—The “Lucas” ihermo- 
pole self-intensifying lamp. 

Messrs. J. and \V. B. Smith.—The Gratzin high 
pressure lamp <3 burners type), 4,500 c.p. ; and the 
latest model compres.sing plant, comprising gas engine 
and compiessor mounted on a frame. 

New Types ok Mantles and Burners. 

Messrs. Bland and Company.—Bland inverted 
burners. 

Messrs. Falk and Stadelmann.—Some Vesta- 
(Tiatzin burners. 

Messrs. G. Hands and Company.—The “Hands” 
patent cool inverted burner. 

F. Mayer.—Self-lighting mantles. 

Messrs. Moffat, T.imited. — “ Mascot ” and 
“ Omar ” inverted burners. 

The Plaissetty Manufacturing Company, Limited. 
—Various types of “ Monarch ” and other soft 
mantles. 

Messrs. J. Tuchman and Company.—“ Reflex ” 
inverted burners of small and larger types, and 

The Universal Gas Methane Buisson Hella Com* 
pany, Limited.—The Hella Bush mantle. 

Automatic System. 

Messrs. Bland and Company .--Pneumatic distance 
control of ignition. ’ 
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Messrs. G. Hands and Company.—“TheNorwich” 
system. 

Messrs. Parkinson and Couan.—An anti-vibrating 
device. 

Distance Lighting Company. — The “Bamag” 
distance pressure lightci 

Dr, Rostin.—The “ Rostin ” distance lighting 
apparatus. 

Schweiz-FIussiggas-Fabrik, L. Wolf, A. G.—The 
WolftTiquid gas appaiatus, 

Mr. Caster’s first lecture, delivered on 
February 15th, was also fully illustrated with 
apparatus lent by the following^ firms :— 

Glow Lamps. 

Metallic filaments, mostly using Tungsten as chief 
material. 

Messrs. Body and Company.—Board equipped with 
latest types of “ metallik ” filament lamps. 

The Bryant Trading Syndicate.—Board eijuipped 
with metallic filament lamps: including the ib candle 
power 20 watt 100 volt type, and a show-case indi¬ 
cating details of manufacture and materials used. 

British Thomas-Houston Company, Limited.—Ex¬ 
hibit of Tungsten incandescent lamps. 

Messrs. Edison and Swan and Company.—Show¬ 
case containing different types and sizes of metallic 
filament lamps^including some in which the filament 
is mounted in an ordinary carbon glow lamp bulb; also 
a carbon filament lamp of i ,000 candle power working 
at 100 volts. 

The Electrical Company, Limited.—Board equipped 
with “ Aegma ” metallic filament and high candle- 
power 200 volts Nemst lamps, using thiee burners, 
giving out 1,000 candle power. 

Messrs. Falk and Stadelmann. — Exhibit of several 

Sirius-Effesca ” metallic filament lamps. 

The General Electric Company.—Board equipped 
with Osram lamps, including the tubular reflecting 
type, and a 400 candle power lamp, mounted on a 
fixture used for inverted illumination. 

Steam Electric Company, Limited.—Exhibit of 
Steam “ Leuconium ” type of metallic filament lamps, 
burning several in series. 

Sunbeam Company, Limited.—Exhibit of metallic 
filament lamps. 

The “Z” Electrical Syndicate.—A show-case 
containing the different types and sizes of metallic 
filament lamps. 

Messrs. Siemens Bros.—A board showing the latest 
designs of tantalum lamps and clusters of different 
designs using holophane globes and reflectors. 

Messrs. Julius Sax and Company.—Metallic fila¬ 
ment lamps in connection with holophane glassware ; 
fixed, one big holophane sphere for lighting up the 
main staircase of the Plouse of the Society. 

Ajic Lamps and Mercury Vapour Lamps. 

Messrs. Crompton and Company.-—Two “ Cromp- 
on-Blondel arc lamps.” 


The Jandus Aic Lamp Company, Limited.—Ex¬ 
amples of Jandus enclosed and Jandus regenerative 
flame arc lamps. 

Messrs. Marjiles, Leach and Company.—Examples 
of Regina. Helia, and Keginula arc lamps, and special 
photographic arc lamps. 

The Oliver Arc Lamp Company.—The Oriflarame 
alternating arc l.imp (magazine type). 

The Union P'lectric Company, Limited.—Duplex 
Excello arc lamps, provided with new ]irismatic inner 
globe and .special ventilating airangement, an alter¬ 
nating current arc lamp, and “ Kohinoor ” type 
lamp. 

The Wesiinghouse Company. Limited.—Mercury 
vapour lamps of Cooper-Hewitt tvpe, iin hiding the 
new “static ” type, by whuh insi.inianeous ignition 
is obtained wulhout tilling the tube. 

Messrs. A. C. Cossoi, Limited.—Specimens of 
fluorescent and phorescent materials exciltd by 5 mil¬ 
ligrams of radnim and other apparatus. 

Messrs. Isenthal and Company.-The “ IJviol ” 
mercury vapour lamp. 

All these were in operation after the lectuie. 

The lectures will be published in the Journal 
during the suninner recess. 

ELEVENTH ORDINARY MEETING. 

Wednesday, February 24th, Mr. 

Carmichafi Thomas in the chair. 

The following candidates were proposed for 
election as members of the Society : — 

Beszant, Frederick Henry, 2, Monument street, E.C. 
Coker, Herbert Spencer, District Commissioner’s 
Department, Warn, Southern Nigeria, West 
Africa. 

I.eigh, Herbert Hamilton, H M. Treasiirv, Warn, 
Southern Nigeria, West Africa. 

Lloyd, G. M., M.A., M.Sc., The Limes, 7, Pepys- 
road, Raynes-park, S.W. 

Kurup, M. N. Paramasvvara, The University, 
Birmingham, and Manaloor House, Olasha, 
Kottayam, Travancore, India. 

Kalli, Do.sabhoy Cowasji, caie of The Commercial 
Bank of Scotland, 62, Lombard-street, E.C. 

The following candidates were balloted for 
and duly elected members of the Society :— 

Cole, George William, A.M.I.E.E , The Kanan 
Devan Hills Produce Company, Miinnar P.O., 
S. India. 

de Worms, Baron Percy George, F.R.S.L., 21, 
Lowndes-street, S.W. 

Maclaren, Williatn Frederick de Buis, The Rubber 
Estate Agency, Mincing-lane-House, Eastcheap, 
E.C. 

O’Hagan, Lady Alice M., Pyrgo-park, Havering- 
atte-Bower, Essex. 
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Rimell, George J., 53, Shaftesbiiry-avenue, W. 
Wilson, Frederic Frank Munro, Brentiuead, Barn- 
field-road, Ealing, W. 

Yeoh Paik Keat, Messrs. Xiang Lee an<l Co., Kuala 
Lumpur, Federated Malay States. 

The paper read was— 

HAND-MADE PAPERS OF DIFFERENT 
PERIODS. 

Bv Cj.ayion Beadli, and Henry 1 *. 

Ste\ ens. 

Since all paper up to the introduction of the 
h'ondrinier macdiint* at the beg^inning^ of the 
last century was made by hand, the subject 
<)1 this communication deals with any kind of 
paper made up to that period. 

By hand-made paper is meant all paper 
made on a hand-mould by a vatman in the 
manner describ(‘d in t('\t-books. As fai 
as we know the proc'edurt' has been the 
same, at least in general principle, since 
tile first sheet paper was made, pos¬ 
sibly more' than 2,000 years ago. One of us 
nsad a papei* before the Society of .\rts on 
the subject of w,iter-marking, in winch some 
reference was made to the early history of 
paper-making. By the aid of this and the 
bibliography ul watermarks subsecpiently pub- 
lish(‘d in the /r^z/rz/r//,*!' those who care to pursue 
the subj(’ct can obtain a great deal of detailed 
information, mon* particularly on the historical 
side. Very little, howevta, is known in this 
<'Ountry in regard to the texture and composition 
of papers of early dates. We shall briefly, after 
noticing a few somewhat conflicting historical 
references to the anti<]uityof paper, refer to the 
researches done on the Continent on tht' com¬ 
position of early papers, give some particu¬ 
lars of the early French papers, and finally add 
a few remarks on the composition of early 
German papers, a large number of which are 
contained in a private collection belongdng to 
one of us. It is supposed that the Chinese 
first wrote upon bamboo boards, but that from 
about 11.c. 150 to v.l). 150 the usual material 
was paper made from silk waste prepared by 
an unknown process. 

An American writer affirms that the Chinese 
were acquainted with paper 123 R.c., and that 
the merit of the discovery is attributed to the 
Marquis Tsai, a Minister of Agriculture under 
H an dynasty, who is said to have invented 

• Headlt*: “ Development of Water-marking in Machine 
and Hand made Papers,’* Journa/, May i8th, i<)o6. 

+ “ Books on Water-marks," Journal^ January aQth, 1900. 


and taught in a complcti' manner the art of 
paper-making from the mulberry and bamboo, 
as well as from pie( cs of hemp, old ropes, 
and fishing nets. 1 sai Lun was born in the 
province of Hu-nan, and in A.i>. 89 was in 
charge of the Imperial arsenal ; the date of 
his discovery of paper is placed by a Chinese 
chronicler at A.D. io>. The Chinese seem to 
have kept the art of paper-making secret for 
many centuries, for it is not until about a.d. 610 
that a knowledge of it w^as taken to Corea and 
theme to Japan. The Arabs acquired their 
knowledge through their conquests in 'J'artary, 
and probably at the capture of Samarkand, 
and it is said to have been introduced 
at Mecca in the same year, vi/?., , 

The Moors brought thf art of paper-making 
to Europe early in the ele\entb, or possibly 
the tenth century. The Moors, at the same 
timt‘. very much impioved the treatment of 
rags for paper-making. We Leather this from 
Koops, who says .— 

“The Christian tlisciples of Moorish paper-makers, 
who, since 1085, were in |>ossession of Loledo, and 
in 1238 of X'alencia, worked the paper mills to more 
advantage than their predecessors: instead of manu¬ 
facturing paper from cotton wool (which is easily 
retognl^ed by its beinu Initlle and remaining alw'ays 
\ellow', they made it of cotton rags in moulds 
thiough which the waiei i.in oil : for whuh reason it 
was called paiclunent cloth ’* 

It is not quite clear wdiy paper should be 
called parchment cloth in consequence of the 
change in manufactiiri' and raw' materials 
unless it is that paper made from rags and 
better treated on the mould might be of a 
harder and more compact nature ; that from 
cotton wool would naturally be very spongv. 

Montfaucon examined MSS. on cotton paper 
in A.D. 1050. The oldest knowm linen docu¬ 
ment in Spain is a treaty of peace between 
the King of Aragon and Spain, A.D. 117S. 

Speaking of tin Moors, Prescott says : — 
‘*The manufacture of paper .... was derived 
through them. M. C'asiri has discovt'red many 
manuscripts of cotton paper in the Escurial as 
early as iooq, and of linen paper of the date 
of iiob.*’ Paper mills are recorded as being 
in operation in Toledo, making rag paper in 
io8,S- The first manufacture in France is put 
at 1260. Paper is recorded as being made in 
Italy in 136;, while linen paper was commonly 
used in Germany in 1324. 

This country was from 1685 much indeLted 
for improvements in paper-making, to the 
Huguenots, who are supposed to have first 
produced white paper in 1690, 
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Of the work of identifying the composition 
of paper of early dates, that of Wiesner* is of 
particular importance. Wiesner asserts that 
the so-called cotton paper {C 7 /ar//i bombychid), 
which is said to have preceded the rag papers, 
never existed, and that rag papers were not 
discovered in Kurope, but may be traced back 
to the Arabs in the eighth century, not long 
after they had learned from the Chinese the 
method of making a felted paper. 

At that time tht^ paper was sized w'ith starch, 
as w^as also the case for a considerable period 
in Europe, but the practical method of sizing 
with starch was lost in Europe during the 
fourteenth century. We think we can, from 
samples we have examined, disprove Wies- 
ner’s statement that the use of starch in paper 
was not re-discovered until after the produc¬ 
tion of machine-made paper. 

In the second of Wiesner’s paperst the 
following conclusions were arrived at :— 

The oldest papers from East Turkestan of the 
fourth to the fifth century consist of a mix¬ 
ture of crude bast fibres from the bark 
(or outer bast fibres) of various dicotyledonous 
plants. The bast fibres were converted into 
paper pulp in a crude mechanical manner. 

Similar mixtures are found from the fifth to 
the seventh century, but during this period 
papers are found consisting of rags reduced 
in stamps, and well-macerated bast fibres. 

Some of these papers were produced in such a 
manner that they could be written upon, by the 
use of gypsum as a backing, by sizing with 
gelatine from mosses, and finally by the use 
of starch. While formerly Wiesner could 
only trace back the use of starch to the old 
Arab papers, he subsequently traced it through 
the East Turkestan papers further back to the 
Chinese. 

In the seventh and eighth centuries there 
alternate papers from crude fibres, generally 
the bast fibres of various plants and mixed 
rag and bast fibre papers. The maceration 
process w^as improved, but rag papers contain 
a crude stamped product which is more or less 
easily distinguished from the accompanying 
crude bast fibres. 

The old Chinesi' papers from East Turkestan 
are distinguished from the old Arab papers 
not only by the crude bast fibres which are 

• Wiesner. “ Em lu'uer JBeitrag ziir Cieschichte dcs 
Papiers.” 

Mikroskopibchc Untersuefaung alter ostturkestanische 
und anderer asiatisihe Papiere nebst liistologischen 
}l6itragcn zur mikroskopischem Papieiuntcrsuchung.*’ 


found with the rag fibres, but also by the 
powerful mechanical treatment to which the 
rag fibres have been subjected. 

The Chinese must be regarded as the dis¬ 
coverers of starch sizing. The same method 
was later on used by the Arabs, who also 
employed raw starch in admixture with starch 
paste, thus using the former in the modern 
technical sense of a “ filler.'’ 

There w^re very great difficulties in deter¬ 
mining with exactitude the botanical deriva¬ 
tion of the fibrous materials in the papers 
examined. In some cases it was quite impos¬ 
sible to decide the kind of plant from which 
the fibre was derived, yet it is quite certain 
that the fibres found in the papers fioni East 
Turkestan were entirely derived from the bast 
fibres of dicotyledonous plants. Among those 
identified with certainty were the raw fibriLS of 
Boehmeria (ramie or China grass, or an allied 
plant), linen and hemp ; the bast cells of 
Boehmeria, Moracea* (paper mulberry bast 
fibres and allied plants), and Thymelaece.e. 

According to Karabac ek, llie Arabs learnt 
the method of making paper from the Chinese 
in the year \.i). 751, but the oldest Arab 
paper examined by Wiesner was of the year 
796, by which time the Arab art had considt*r- 
ably advanced. 

Only the dates of a few of the? old l^ast 
Turkestan jiapers (from Oxford) could be fixt‘d 
with certainty. In other cases the date could 
be estimated with mon' or less accuracy, and 
in general the results of the microscopic inves¬ 
tigation confirmed the dates attributed to the 
papers. An old Chinese paper from East 
Turkestan, of the year 768 \.i>., is the oldest 
paper of which we have the exact date and 
which contains rag fibres, and also the oldest 
with exact date which is sized with starch. A 
yet older paper discovered by Or. Aurel Stein 
is now in the British Museum. 

Wiesner’s more n'cent work comprises the 
examination of four manuscripts of the eighth 
century—of these, the exact dates of two are 
known, viz., A.I), 782 and A.n. 787 ; the other 
two are certainly older and belong at the 
latest to the first half of the eighth century, 
probably earlier than 719. 

These papers were discovered by Dr. Stein 
in the Taklamaka desert of Turkestan. The 
results confirm the previous conclusions, viz., 
that the Chinese at an earlier date than the 
Arabs, made paper from the bast fibres of 
dicotyledonous plants using a proportion of 
rags as a substitute, and that the Chinese were 
the first to use starch for sizing paper. 
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The four papers comprised in the above 
mentioned communication consist of :— 

(1) A Chinese document dated A.T). 782. 
The fibres, which include those of the paper 
mulberry, consist of dicotyledonous bast fibres 
without any cotton. The paper is unsized. 

(2) A Chinese document dated A.D. 787. 
Fibres as in No. (i). The paper is partially 
sized and contains unaltered starch granules 
(probably wheat or barley). 

(3) Tibetan manuscript. First half of eighth 
century. Fibres consist of the well mace¬ 
rated fibres of bast of Thymelacea-'. Contains 
a considerable quantity of unaltered starch 
(rice). 

(4) Document in unknown language, the 
local dialect of the Khotan region in the eighth 
century. Fibres of bast of dicotyledonous 
plants (probably including Hoehmeria) and 
well macerated, with possibly the addition of 
rags. Sized wuth starch paste. 

England made no paper prior to the reign of 
Henry VII. The paper used came probably 
from Germany, Flanders, and France. Some 
knowledge of the stab* of the industry as it 
might have afl'ected the importation and use 
in this coiintr}^ can be obtained from records, 
say, of France or Germany. 

During the sixth century papyrus was largely 
used in France. At the end of tht* seventh 
century parchment had largely replaced it. 
The cotton paper ( papier de damns) used by 
the Orientals in the ninth century appears to 
have reached luiropc in the eleventh centur)^ 
but then* is no n*cord of its having reached 
France. The rag paper known in Europe in 
th(* thirteenth century was not know’n in 
Franct* until the fourteenth century. This rag 
paper {papier de chtjf'e) was made of old 
linen, hemp, or flax. It is recorded that in 
ii8(), Raymond Guillaume, Bishop of T^odeve, 
(*ncouraged the construction of several paper 
mills in St. Hcrault at the end of the four¬ 
teenth century. The mills of Essonnes and of 
Troyes were in a flourishing condition. These 
early h>ench paper-makers established their 
fac tories on the .borders of streams in districts 
w'here they cultivated and spun hemp. 

In 1469 the authorities of the Sorbonne 
invited certain German craftsmen to demon¬ 
strate the printing machine. They trained 
pupils who went to wmk in the paper mills, 
thus showing that the arts of paper-making 
and printing were carried on side by side. 
Encouraged by Louis XL, the paper-makers 
and printers increased, and the processes were 
known and practised throughout France. 


The rag paper {papier de chiffe) made in 
France in the fourteenth century is thick, trans¬ 
parent, and stained with spots of water ; its 
uneven surface is very evident both in appear¬ 
ance and feel. The laid-marks are coarse and 
wide apart, the water-marks large and roughly 
shaped. The paper is light grey rather than 
white. 

Certain fourteenth century papers used in 
the South of France are soft and “ ^arm in 
colour, the water-marks and chain-marks 
being rather indistinct. 

French papers of the fifteenth century show 
a marked improvement. They are more supple. 
'I'hey are more even in texture, owing largely 
no doubt to improvements made in the beating. 
The laid-marks and chair-marks are thinner 
and nearer together. The paper is good, and 
according to Midoux and Matton, always w^ell 
sized. These authorities failed to find a single 
-sheet of paper made in France in the four¬ 
teenth and fifteenth centuries, without a water¬ 
mark. All w'ater-marks during these centuries 
were simple, the compound marks not coming 
in till the next century. 

It has been suggested that the custom of 
water-marking originated in France, where, in 
the fourteenth century, it w^as made compul¬ 
sory for the manufacturers, by the authorities, 
to seal all their goods with a particular mark 
by which they could be recognised, and which 
served as a guarantee of its good quality and 
its origin. All paper had to be inspected and 
passed, and any maker who failed to register 
in this way w*as liable to a fine. The con¬ 
trollers, known by the name of “ Eswards,” 
evidently performed their duties in a thorough 
and conscientious manner. These marks had 
to be distinctive and well-known signs for the 
purpose of indicating the qualities and sizes of 
the different papers. In early days in France, 
as in other countries, the makers appear to 
have produced practically only one quality and 
size of paper; possibly this was imposed upon 
them by the authorities. 

It is interesting to note the price for paper 
during the fourteenth century, w’hich is given 
at 12 deniers the quire, with inferior paper at 
10 deniers. The trade* having greatly increased 
at the beginning of the fifteenth century, com¬ 
petition became greater at Laon, and prices 
had a downward tendency. The manufacturc 
and sale was interrupted at times by the wars. 
The value of the quire rose to 14 deniers, fell 
to eight in 1414, to rise again in 1420. It 
fetched 14 deniers again in 1461, and de¬ 
scended finally to eight deniers in 1500. A 
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great deal of the paper appears to have been 
sold by pedlars at the fairs. The Flemish 
makers brought in their papers and cloths and 
bartered them for wme. The presence of Pro¬ 
vencals and Italians at the fairs, and the settling 
of Lombards in the important towns of Cham¬ 
pagne stimulated the activity of the northern 
regions of France and were the cause of 
the establishment of paper works. At first the 
foreign papers were the most in favour, but 
their ready sale was checked by the levying of 
a heavy import duty, which encouraged an 
increased home production. 


and to make a microscopic examination of the 
fibres, as the earliest paper in this country, of 
authentic date, and as it is near 700 years old, 
we asked our friend Mr. John Christie to pro¬ 
duce photomicrographs of the fibre. 

The figures 2, 3, and 4 respectively show the 
fibres of the paper—Fig. 2, treated with Schutz’s 
solution (chloride and iodide of zinc) ; Fig. 3, 
under ordinary light; Fig. 4, under polarised 
light with partially crossed nicols. The wonder¬ 
ful state of preservation is remarkable, having 
regard to the fact that the paper in question 
is exposed to view in the Museum, where 


Fk^ I. 



Lkttek i<kom Raymond to King Henry III. 


The earliest example of authentic date to be 
found in this country is to be seen in the 
Public Record Office Museum. This is 
thought by some to be the earliest extant 
example in Europe ; but for reasons already 
stated it cannot by any means claim this 
distinction. 

It is a letter from Raymond, son of Raymond, 
Duke of Narbonne, Count of Toulouse, to King 
Henry III., praying him to enforce payment of 
three marks and of one pound in money for 
three ship loads of salt, sold by R. de Carof to 
David, the linen-draper of London [a.d. 1216- 
1222 ]. 

pne of us, through the courtesy of Sir 
MsUlwell Lyte, was able to inspect this paper, 


there would be sufficient light to bring 
about a marked decay in many of our modern 
papers in a few weeks or months. One of 
us has carefully examined the paper and 
sees no evidence whatever of decay, and apart 
from a certain amount of wear and tear to 
which it had of necessity been subjected, there 
is no evidence that the paper or fibres them¬ 
selves have undergone deterioration during 
this period. This offers the very best proof 
of the permanent qualities of the flax fibres 
for use in the manufacture of papers required 
to be of a lasting character. 

A further sample of paper of a somewhat 
later date than that of the above was examined 
microscopically, and w'as found to consist 
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of flax fibres in a g-ood state of preservation. 
We were also permitted to inspect a number 
of the early documents on paper in the Public 
Record Office, many of which had the general 
appearance of the one abovi* referred to, and 
also resembled in texture those few thirteenth 
and fourteenth century papers in our collection. 


Fio. 2. 



Microi'hotograph ok Fikres Trfatki) with 
SCHLTZ’S SOLI TIOX. 

We gather through Kirchner (“ Wochen- 
blatt,” Nov. 14, 1908), that there is a large 
collection of paper MSS. in the Prussian 
archives in Berlin, dating from the tenth and 
eleventh century, but these papers are of 
Arabian origin. 


Fig. 3. 



MicR(jpmnoGRAPH OF Fibres taken in 
Ordinary Light. 

What appears to be the earliest known 
European paper document in Germany is a 
letter to the town of Aix-la-Chapelle, and 
kept in the archives of that town. It is 
dated A.i). 1302. 
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We find some quaint remarks, by Fuller, 
about the papers of his time (A.l>. 1608-61) 
which, we think, may aptly be quoted here. 
He says: “Paper partakes, in some sort, of 
the characteristics of the country which makes 
it—the Venetian being neat, subtle, and 
court-like ; the French, light, slight, and 
slender; and the Dutch, thick, corpulent, and 
gross, sucking up the ink, with the sponginess 
thereof. * * 

The collection of German papers to which 
we are about to refer numbers between tw'o and 
three thousand different papers, dating from 
1352. With one or two exceptions, there are no 
duplicates. They may be taken as being repre- 


Fig. 4. 



Microphotograph of Fibres taken in 
Polarised Light. 


sentative of papers used at these different 
periods, not only in Germany, but also in Eng¬ 
land. They are fairly uniformly distributed as 
regards date, but are particularly numerous in 
Elizabethan times. The Elizabethan papers 
number 459, many years being represented by 
15 to 20 papers ; with a few* breaks all years are 
represented up to about a.d. 1850. The tex¬ 
tures and water-marks of about i ,000 have been 
photographically reproduced. 

The I'able printed at the end of this 
paper shows the results ot a microscopical 
examination of a number of representative 
papers selected from the collection. Informa¬ 
tion in regard to the character of the marks, 
the sources from wffiich they are derived, &c., 
can be got by reference to recent publica¬ 
tions, in which, in all, about too of the 
more important water-matks have been repro- 
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duced from the photographs above-mentioned.* 
One thing to be noted about this collection is 
that all these papers right away from a.d. 
1352 to 1730 appear to consist entirely of flax 
or linen rags, after which cotton comes in, 
admixtured with linen rags. 

Although the papers are chiefly of German 
origin they may be taken as typical of this 
country also, because no doubt up to the time 
of Elizabeth nearly all the paper was of foreign 
origin, probably chiefly German, and even up 
to the end of Charles II.*s reign, as one of us 
has proved, Court papers were made in Ger¬ 
many. It appears also that at the time of the 
Georges a large amount of the paper used here 
came from that source also. We have, we 
think, sufficient evidence to show that the 
manufacture of hand.made paper underwent 
very gradual changes, and that the thirteenth 
and fourteenth century papers, to judge from the 
few specimens that are available, were distinctly 
inferior as regards texture and felting quali¬ 
ties, although perhaps superior from point of 
composition to those which came later. All 
the papers we have examined microscopically, 
about 50 in number, ranging from a.d. 1212 to 
1750, whether from Northern Germany or from 
the South of France or Spain are made of flax 
or linen rags. After about 1730 cotton rags 
were found in the papers we have examined. 

Most of these early papers show the laid- 
raark. The A.D. 1352 paper has about 9 marks 
to the inch with a distance of inches be¬ 
tween the chain-marks. The A.D. 1386 paper 
has the same laid-marks as the foregoing with 
the water-mark of a negress’s head. Both 
papers are well preserved. Exactly the same 
character and texture of mark is to be found 
in papers up to a.d. 1415. 

Another thing which appears to distinguish 
German paper of the thirteenth and fourteenth 
centuries from those of later date is their greater 
thickness as well as their greater variation 
of thickness in different parts of the sheet. 
About a.d. 1535 we get a change to a 
thinner paper with much closer and finer laid- 
marks (24 to the inch), the distance between 
the chain-marks being also closer, although 
somewffiat irregular. There is, as in paper of 


• Photographic reproductions of different papers in the 
collection, together with descriptions of same, hare appeared 
in the fcdlowing journalsThe Paper-maker” (special 
annual number), 1907, vol. zaaiv.; ** The Paper Trade 
Review,*’ April 3, vol. xlia.: No. 14, “Paper-making,” 
April, 1908, vol. xxvii.; No. 4, “ The Paper-makers* Monthly 
Journal,’* April x.s, isoh, “Pulp and Paper Magazine” of 
Canada, March, 1908, vol. b; No. 3, “ Der Papier Fabri- 
kant,** March, 1908; No. 12, vol. vi. 


A.D. 1526, evidence of very rough workman¬ 
ship in the chain-marks of the wire cover 
of the mould, but good texture of paper and 
careful beating and cleansing of raw ma¬ 
terial. The character of the surface would 
compare even favourably with many hand¬ 
made papers of the present day. There was 
evidently some fault in the construction of the 
paper moulds of early days which caused the 
fibres to heap up on either side of the chain- 
marks, rather spoiling the general appearance 
of the paper when looked through. This in 
modern moulds is avoided. Occasionally 
specks and lumps are found, as in the paper 
of A.D. 1580, owing to the fact that they did 
not use strainers for the pulp. Such 
papers show the felt-marks as of some 
coarse felt having been used for couching the 
sheets. Although some of these papers are 
no longer impervious to ink, they appear to 
have been quite satisfactory at the time they 
were used for documents. 

The more carefully prepared papers of the 
sixteenth century, especially those which were 
properly cleansed in the manufacture, show no 
sign whatever of discolouration when properly 
preserved. 

At all periods with the exception of the 
thirteenth and fourteenth centuries, when the 
papers seem to be more or less alike, we notic e 
some good and some bad papers, some care¬ 
fully beaten and made, others of a bad colour 
from unbleached material containing the flax 
straw, and carelessly made. When not pro¬ 
perly cleansed the papers appear to have 
undergone deterioration, even though carefully 
preserved, as in a paper of a.d. 1617, a 
Brunswick paper bearing the water-mark of an 
antler; the deterioration is sufficient to produce 
discolouration or spottiness, but without appre¬ 
ciable diminution in strength. Our opinion, 
therefore, is that a paper, even if made of flax, 
requires to be properly cleansed if it is to pre¬ 
serve its colour as well as its strength, even 
when properly stored away from light and 
moisture. Bad storage may lead to the de¬ 
struction of even the best papers. 

At times it is possible to distinguish be¬ 
tween discolouration and dirt, as with a 
paper of a.d. 1609. It is very rare even 
at this period to meet with papers made 
from material beaten to work wet.*’ Many 
of the thirteenth and fourteenth century papers 
are soft and spongy, not unlike a thin 
firugget. It would surprise a paper-maker 
of to-day to hear that such papers are 
made from flax, because he utilises flax 



Februa>y 26, 1900. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 299 


rather linen and rai^s in the production of 
hard, strong papers, such as vellums. This 
property of the flax fibres does not appear to 
have b(‘en known to these early paper-makers, 
and no doubt it must have been very difficult 
to produce wet working material with their 
crude appliances, ^and from that form of 
mat(*rials. It looks as though they used 
flax in distinction to linen rags. Evim up 
to the beginning of the ninetoimth century few 
of the papers out of the 2,500 we have 
examined have a linen feci about them. Here 
and there some are a little harder than others, 
probably owing to accident, but this quality of 
the linen fibre was evidently not known or it 
would have been utilised to a greater extent to 
produce papers more nearly resembling vellum. 

In the middle of the sev(*nteenth century some 
mills must have employed a high-class material, 
the colour ot the paper even to-day being almost 
e(]ual to the bleached material now used for 
hand-made paper. In such papers the laid- 
marks were very fine and close together (30 to 
the inch) three-quarters of an inch apart, with 
the chain-marks extremely fine and close. 
Such fine marks are not used at the present 
time, and must have given some difficulty, there 
being a tendency during chouching for the 
marks to become obliterated. 

J'he general run of the papers during the 
early part of the eighteenth century appears to 
have be(’n of a thicker and coarser description. 
The chain-marks wen* clumsily put on, further 
apart, and the mould not so carefully prepared, 
l^aper seems to have reached its greatest de¬ 
gree of excellence in the time of Charles 11 . 
rhis we judge not only from the collection we 
have examined, but also from papers sent us 
from other-sources, notably the Court papers in 
Charles II.’s time, which for cleanliness, felting 
qualities, and general texture would compare 
favourably with hand-made papers of the pre¬ 
sent day. In regard to the care displayed in the 
construction of the water-mark, its fineness and 
artistic merit, we think this paper equals any¬ 
thing we have seen now used for trade pur¬ 
poses. We wish to emphasise this because 
water-marking as now employed is thought by 
the paper-makers to be an improvement on the 
methods of their forefathers. Unfortunately 
the paper above referred to has been identified 
by one of us as having been made in Germany. 
We cannot, therefore, claim that the excellence 
of this period applies to this country. 

About the time of Charles^ 11 . the paper- 
makers themselves must have been very skilled 
and also the mould-makers and those who pre¬ 


pared the water-marks. I'he eighteenth century 
papers appear to have been made at a time 
when paper came more extensively into use, 
and was made in a more wholesale manner ; 
but although some of tin* water-marks are very 
elaborate and very well executed, at times 
they are very inferior and of inartistic design ; 
the e^xtremely rough nature of the chain-marks 
spoils the general appearance of the .sheet, 
and detracts from any merit that the water¬ 
mark may have, as, in a paper, date A.l>. 
1718, in which the water-mark consists of a 
crowned CC,” (xrand Duke Carl. Most of 
these papers of this p(‘riod are of a brownish 
colour, owing probably to their having been 
prepared from an unbl<_*ached flax containing 
at the same time a good deal of flax straw*. 

At this time also we find in some papers 
thicker lines running at right angles to 
the chain-mark, about one inch apart, thus 
dividing the paper into sejuares, as illustrated 
in a paper of \.i>. 179 L a w'ater-mark of 
“ 1 . C. F." and swan in crowned shield. 

Through the courtesy of Sir Albert .Spicer, 
we are able to show on the screen diagrams 
illustrating important economic changes and 
developments in tht* paper trade of this 
country and Germany during the last hundred 
years. A more detailed account of these will 
be found in Mr. A. Dykes Spicer’s book, 
“ The Paper Trade ” whence the diagrams in 
question are derived, and to which all who 
wish to study the economic side of the question 
ate referred. 

It is refreshing to find, at the end of the 
eighteenth century, the policies of leading 
Continental insurance companies printed on 
paper made in this country, which paper with¬ 
out doubt does this country credit. The names 
of one or two of the leading firms in this country 
have been held in high esteem on the Continent, 
and are still so held, both as makers for hand¬ 
made and machine-made papers. This has 
given rise at times to numerous frauds. We 
have, for instance, colh'ctions of English-made 
papers from Continental sources bearing the 
marks of well-known makers. We submitted 
about one dozen Whatman papers, collected 
on the Continent at difl'erent dates, to Messrs. 
R. and W. Ralston, the present makers of the 
famous Whatman papers ; we had a suspicion 
that they were not all of their manufacture ; it 
turned out that half of them were Conti¬ 
nental imitations. The productions of tw'o 
other Kentish mills hav^e also been repeat¬ 
edly imitated on the Continent. Thus, 
paper is, or was, made in 'Austria in an 
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unblushing manner, and imported into our 
Colonies bearing the mark of well-known 
English lirms. In all the cases we have ex¬ 
amined, the imitation product is very inferior 
to the real article. No doubt the Continental 
firms produce a finer water-mark than the 
English, but for strength, durability, and 
sterling (|ualities, the English product is 
unrivalh^d. 

The very best ai^pearance and (dearness of 
mark cannot be got with the strongest and 
most wearabK' paper. One can only be got 
somewhat at the expense of the other. The 
English makers recognise this, and produce 
the best all-round paper. 


Thus, in spite of the fact that we got all 
paper up to the Elizabethan time from abroad, 
and for a long time after the best of our papers, 
England eventually came to the fore in the very 
highest class, and is at pn'sent leading as 
regards quality and excellence, although in 
some special lines Italy jpay be said to be 
superit^r. It reached that state of perfec¬ 
tion during the Victorian era. It was then 
that the cheaper machine-made paper came 
into competition. This latter was also brought 
to a high degree of excellence, so much so that 
it threatened the makers of hand-made paper. 
Hand-made paper must stand or fall on its 
high quality. 


APPENDIX. 

Exa^iinatjon Ob MSS. Papers taken from Clayton Beadle's Collection ob WATF-K-MARkED 

Papers. 


1 hi^lcness. 

4) ' 


3 

be . 

0 

U 

T >at 0 

K I*. 

I 

Maximum j 
in 

mra. ; 

s 

B fl s 

£‘” e 

Mean of all | 
measure- 1 

1 ments. ] 

Mieniseopieal examination made 
by authors after treatment 
hy.Schutz sol. or 

Chlor zinc iodide. 

Kt'pufed plac i‘ 
where 

MSS. found. 

Water-mark. 

III 

1 

1 

*352 

•28 

•22 

•237 

Clean long flax fibres (pos¬ 
sibly some few hemp fibres). 

— 

-• 

1420 

138^^ 

•29 

•24 

•2O2 

Clean long fibres, well pre¬ 
served. 

Brunswick. 

Negiess’s head. 

1793 

141:; 

•29 

•2(> 

•272 

P'lax fibres, long, coarse, but 
clean and .slightly coloured. 

Bums wick. 

Aims of Regenborg. 

54 s 

1425 

•27 

•21 

•245 ' 

All clean flax fibies, fine and 
long. 


Arms of Bishopric of 
Pachstadt. 

1502 

1478 




Pdax finely beaten, disinteg¬ 
rated portion coloured blue. 

Brunswick. 

Ox’s head, with pole 
and flower above, and 
pole and cross below. 

820 

1530 

•19 

•*7 

•180 

— 

Lubeck. 

, Open hand, with crown. 

326 


— 

— 

— 

Flax fibres, beaten short with 
hairy outgrowths. 

Brunswick. 

P'our-field coat of arms. 

I 57 t> 

1535 

•22 

•19 

•202 , 

— 

Biunswick. 

Ox’s head, with serpent 
round long cioss. 

325 

1589 




Clean, well-beaten flax fibres, 
not coloured; many fine 
and short. 

Biunswick. 

P'our-field coat of arms 
with “ A B.” 

747 

1537 

— 

— 

— 


— 

Fish, probably pike. 

821 

*538 

•24 

'*7 

•178 

P'lax fibres — much foreign 
matter as though some 
growth had developed— 

ends clean cut; fibnlla;. 

Copenhagen. 

Open hand, with crown. 

^573 

1580 




P'lax, long fibres, not bruised , 
clean cut. Uniform colo¬ 
ration. 

Brunswick 
or Spier. 

Ox’s head, with antlei 
on pole. 

392 

»552 

•24 

•18 

•172 

P'lax, with possibly a few 
cotton fibres; fibrilla.*. 

— 

Climbing bear. 

1657 

1597 

t 




P'lax fibres, coloured only at 
cross markings. Appa¬ 
rently diseased, due to 
insufficient cleansing. 

Brunswick. 

Prancing horse. 

839 ■ 

*553 

*20 

•24 

•222 

— 

Brunswick. 

P'oolscap with two tassels 
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Appendix {continued). 


0 / 


Tbi< kness. 




Catalogi 

No 

D itc 

A.D. 

Maximum 

m 

mm. 

Minimum 

in 

mm. 

Mean of all 
measure¬ 
ments. 

1 Microscopual examination made 
by authors after treatment 
by .S< hutz sol. or 

Chlor. /me iodide. 

R<‘piitp<l pl.ice 
here 

AISS. found. 

Watrr-mark. 

1 

163 

> 5 t >4 

*— 

1 

1 - 
1 

i 

Flax coarse fibres, coloured, 
uncleaned, or ])artially di¬ 
seased. 

Brunswu k. 

Arms of Brunswick. 

158' 

1500 

•29 

j -I'l 

' *277 

— 

Brunswii k. 

1 Crowned ox with cross 
in shield on forehead. 

2273 

1 ^oo 

•20 

1 

•iqO 

F lax fibres long, not bruised, 
few fibrilla* and flax straw. 

Brunswick. 

j Lion in decorated 
i shield. 

"33 

1005 

— 

1 — 

— 

Clean flax long fibres, and a 
few hairy outgrowths. 

— 

Tw'o towers with “ F 3 

S ” below. 

2132 

Tf>O0 

i 

1 




F'lax fibres, much reduced in 
length. Coloured at cross 
markings — no fibrillx*. 

Apparently imperfectly 

cleaned before manufacture. 

Brunswick. 

Crowned four field of 
arms of W urtemberg 

j 

i 

2316 

j 1007 

•17 

! 

•15s 

All flax fibres clean, well 
beaten, and in good con¬ 
dition. 

Brunswick. 

; Antler in double circle, 

1 

tSgti 

I(»IS 

' *19 

‘14 

•150 

— 

Bremen. 

The Cadi ceus with two 
flowers on shield. 

2319 

1920 

•20 

' ‘*.S 

•102 

All flax, frayed at edges, clean 
fine long fibre*?. 

Brunswick. 

, Plant on a heart and 
lion in double circle. 

2334 

W33 

— 

— 

— 

— 

— 

“ R” in crowned shield. 

l0()() 

1924 

•17 

‘*5 

*105 

— 

Wolfenbuttel* 

, Arms of Ponickau. 

295 

1929 

— 

; — 

— 

— 

— 

' Crowned “CiC” 
Grand Duke Carl. 

2224 

\ if» 3 » 

•17 

1 ->5 

•192 

— 

— 

Coat of arms with 
clover plant. 

2240 1 

1 

1 1^37 

' -16 

i *14 

•150 

All flax fibies, .some much 
beaten, dirt> , or covered 
with growth. (Trace of 
cotton f ) 


1 Crossed axes in crowned 
.shield. 

2295 j 

1 

1 1940 

[ 

j - 

■ 


Flax fibres, fine, and fairly 
clean, rathci reduced in 
length. 

Biunswick. 

Quartered shield with 
! posthorns and two 

eagles. 

172 i 

I 1950 

■ — 

— 


— 

Silesia. 

Arms of Breslau. 

1205 j 


: *>5 

•13 

•140 

— 

Brunswick. 

, Jug with flowers. 

93 « ! 

If >95 

1 *19 

i *3 

**55 

— 

— 

Stag walking. 

OC 

l 9 ()(> 

— 

— 

— 

F'lax fibres, long, and ver>' 
little beaten, not coloured. 

Brunswick. 

i F'oolscap with’tassels. 

IO49 ; 

t 

i 960 

. -22 

' *17 

•190 

— 

Brunswick 

^ Horse in circle with a 
j clover leaf. 

529 

1O76 


t — 

— 

— 

Flelmstedt 

1 Pine trees with “ M F".” 

1815 

1 

1678 

' *^5 

i '*3 

1 

’*45 

1 

F'lax fibres, clean but ver\ 
much beaten. 

Brunswick. 

1 Crown and posthom. 
j Rellichausen, a paper 

mill in Eimbeck. 

1139 1 

1 

1684 

: IS 

1 

I *12 

•130 

— 

Halberstadt. 

1 

Two towel s with horn 
below. 

1399 

1684 

I * L 

*4 

^ ’*55 

— 


Arms of Mansfield. 

* 3')3 

1684 

. *3 

•II 

i *123 

Fairly long clean fibres. 

1 ] 

Posthorn in shield. 

<>45 

1989 

•24 

22 

1 -222 

— 

1 

I 

Griffin. 

2252 i 

1993 

1 19 

1 

1 

1 -*70 

i 

— 

1 __ 

Head of a dog in a 
shield. 

1400 i 

»<>95 

*17 

•*4 

1 ’*57 , 

— 

Amsterdam. 

Arms of Holland* 

227 

1696 

*23 

1 -iq 

' *212 

, 

F'lax fibre fibrillx—fair length 
of fibres. Material appa¬ 
rently not properly cleaned. 
F'ibres coloured in places | 
only. ! 

Brunswick. 

Bergstadt. Arms of 
Bernburg. 
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fl 

bX) 

.5 d 

T) 

Date 

A..D. 

Maximum j 
m ' 

mm. i 

Minimum ^ 

, S' 

mm. . n 

' ' U> 

-- cn 

Mean of all 
measure¬ 
ments. 

'Mil robi opical examination made 
by authors after treatment 
by >i hut/ sol. or 

Chlor. /me iodide. 

Reputed place 
where 

MSS. found. 

1140 

1719 

— 

-* 

j _ 

j 

— 

1 Brunswick. 

02 s 

1726 

•20 

**3 

1 

Flax, or linen rags well 
beaten. 

Pomerania. 

*395 

1730 

— 

— 

— 

Flax and fibrillcC, somewhat 
impure. 

Brunswick. 

2344 

U 33 

•23 

•21 

•224 

Linen and cotton well beaten, 
but fibres not bruised as in 
modern papers. 


91 

1743 

— 

— 

' — 

Flax or linen rags with appa¬ 
rent trace of cotton 

Branswick. 

2358 

1750 

•22 

•*5 

•192 

— 

— 

230 

17^5 

•20 

•*7 

*190 

— 

— 

920 

1768 

•17 

**5 

•157 

_ 

Brunswick. 

2034 

1773 

*22 

•17 

•190 

— 

— 

93 , 

1773 

— 

— 

— 

All flax or linen, fibre clean, 
beaten fine. 

Gliicksburg. 

79 ! 

1776 

•16 

•13 

•150 

— 

_ 

93 1 

i 77 « 

*23 

*17 

' **95 


Glucksburg. 

1847 1 

1788 . 

•21 

*7 

•182 

__ j 

— 

I 7 b 5 

1790 

•Ib 

•«4 

**55 

Linen rags, some cotton. | 

— 

2179 1 

1793 


— 

' — 

Flax or linen rags, coarse and ! 
fine, and detritus of fibres j 
and starch. 

Hamburg. 

2127 

1795 

•25 

•*4 

•177 

— 

— 

725 : 

1796 

•20 ! 

**5 

: '*77 

— 

— 

488 1 

1797 

'*7 1 

*15 

*58 

_ 

_ 

2382 j 

*797 

•21 

•18 

•192 

Cotton and linen rags. 

— 

U25 i 

1799 

•21 

•19 

•197 

Linen and cotton rags. 

— 

2Q2 1 

1800 

•21 

*9 

•200 

— 

— 

304 : 

1800 

_ 

_ 

— 



1398 ! 

1801 1 

*20 

•14 

•182 

_ 

_ 

U 3 r i 

1805 

— 


— 

— i 

_ 

2078 1 

\ 

1807 

1 

1 

•20 

•lb 

•177 

Flax or linen fibres; fair 1 
length, coloured in parts, i 
Fibres appear as though 
covered with some veget¬ 
able growth. 



Water-mark. 


Two towers, with horn 
below. 

The virgin and child, in 
half moon. 

Male figure wearing 
sword, 

“ICF” and swan in 
shield. 

Arms of Asseburg. 

Wolf m crowned shield. 

Arms of Bernbuig and 
monogram of Mctor 
Amadeus I. 

The Virgin and Child. 

“ I C S M and fir tree. 

Arms of Asseburg in 
star. 

Anchor. 

Arms of Asseburg in 
star. 

Crowned Saxon arms. 

** T W R under Clown 
Prussia. 

“X” and “D and C ” 
in shield, with tree on 
top. 

Prussian eagle and 
“ Wischwill.” 

Arms of Von Gaten 
with “CW.^' 

Crowned Prussian eagle. 

Coat of Arms. 

“ Portal and Bridges ” 
with “ 1794.” 

Crowned “ C C,’’ Grand 
Duke Carl. 

Do. 

Male figure and I P.^* 

Flying Prussian eagle. 

Crown and portrait of 
Napoleon. 


DISCUSSION. 

The Chairman (Mr. Carmichael Thomas), in 
opening the discussion, said the Royal Society of 
Arts had always taken a great interest in the question 
of paper, and there was nov^ in existence a committee 
of the Society dealing with the subject of its deterio¬ 
ration. Personally, he thought it would be a great 
advantage to our descendants if most of the paper on 


which current literature was printed was destroyed by 
the power of time, but there were some publications 
which it would be a benefit to our descendants to pre¬ 
serve, among them being the proceedings of the Royal 
Society of Arts. The authors had given many interest¬ 
ing facts in tracing the manufacture of paper from the 
Chinese to the Arabs, until it entered Europe by the 
help of the Moors When it did reach Europe it was 
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found that, as usual, England was quite behindhand 
in the matter. All the paper in the time of (Jueen 
Elizabeth seemed to have come from abroad, but he 
was glad to see from the last paragraphs ol the 
papei that this country was now quite at the top of 
the tree, and well able to hold its own. Ihis 
country was very slow in taking up anything 
fresh, but it usually came to the top at last. 
This made one feel quite hopeful for the British 
aeroplane. Among the many materials of which 
paper was made, the authors had not mentioned 
mummy cloths, from which it was sometimes said 
that paper was made. He had read of an Arabian 
physician travelling in Egypt in 1200 w'ho described 
how paper was m.ide from those articles. The first 
English patents for paper-making were taken out in 
1665, and if anyone took the trouble to look through 
the list of materials which had been used inrthe manu¬ 
facture of paper since that date, it would be found to 
comprise a most curious collection, including bean¬ 
stalks, clover, dung, hops, leather, nettles, sawdust, 
seaweed, and bananas. The author mentioned the 
letter from the Count of Toulouse, dated 1216, now 
in the Public Record Office, as the earliest known 
paper in this country, and probably Mr. Beadle knew' 
of the specimen at the monastery of Goss, in Styna, 
dated 1242, which was supposed by some to be the 
earliest example of paper made from rags in Europe. 

Mr. John Christie inquired whether the authors 
knew if any examination had been made of the 
Chinese papers which were supposed to date back 
2,000 years t It was stated in the paper that Wiesner 
had examined papers of as early date as the fourth or 
fifth century of this era, and it was quite possible 
that, among the archives of the Chinese kingdom, 
other records might be in existence, becau.se Wiesner 
expressed a wonder as to how they were made. Had the 
authors made any investigation to ascertain whether 
such papers existed in Pekin or elsewhere y He quite 
endorsed the remarks the Chairman had made as to 
the desirability of the majority of the literature of the 
present day perishing ; and he understood that most 
of the mechanical wood pulp paper books compris¬ 
ing the cheaper form of piesent-day literature that 
were on the shelves at the Bibliographic Nationale 
would certainly be dust, if not ashes, in about sixty 
years. It seemed to him it was a waste of national 
space if books were preserved when, to the certain 
knowledge of scientists, like the author, within tw'o 
generations at least the paper would be reduced to 
dust; and he therefore thought it ought to be incum¬ 
bent by Act of Parliament on every printer of a 
book, or newspaper, from The 7 'imes downwards, to 
print a few copies on good rag paper, for preservation 
in the National records. When he inspected the 
Record Office Library, Sir Maxwell Lyte com¬ 
plained to him that, even in the dry library at the 
Record Office, the paper of a very fine book, printed 
in France, was rapidly perishing, although it was 
only twenty years old. He thought it would be a 


great step in advance if, for instance, the Councdl 
of the Royal Society of Arts suggested that an 
enactment of the kind he had proposed should be 
passed. There was no reason why present day 
paper-makers should not be able to produce a rag 
paper which would last as long as the famous 1217 
paper of the Duke of Narbonne, containing a mandate 
to David, the linen draper, of London. 

Ml. W. A. T. 1 " osier, a maker oi hand-made 
paper, thought the reason why so many water-maiks 
appeared in the folio edition of Shakespeare, to 
which the authors had referred, was that in the early 
days it took a long time to make hand-made 
paper, and that might account for a great number of 
paper mills being employed in producing the article, 
each using a different water-mark. Even to day, 
with the most up-to-date process for making 
hand-made paper, each sheet of paper had to 
pass through fifteen or sixteen pairs of hands 
before it was a finished production, and it was 
therefore natural to suppose that in the early days 
with more primitue methods a much longer time 
was taken. He believed that in those days hand¬ 
made j)aper had to be dried by ai», which was 
more suitable in some countries than in others, but 
ceitainly the drying of paper alone took two or 
three days in the water leaf stage. After it was sized 
three or four days had to elapse for drying purposes, 
following which there was the process of finishing, 
which also took a considerable time. Better methods 
of drying paper had now been introduced, so that it 
could be produced much more (juickly. He did not 
think there was a single mill in the kingdom 
which used anything but rags for their hand-made 
papers, the various qualities, such as cotton and 
linen, being carefully manipulated so as to bring forth 
what was considered to be the strongest and most 
durable papei that could be made. As the author 
had explained, the reason \&ry largely of the durability 
of hand-made pajwr was that it was allow'ed to 
shrink. It was put up to dry ; there was no uneven 
stretching of the paper, and it was allow'ed to shrink 
back upon itself, w'hich, in a machine-made paper, 
was impossible. Hand-made paper makers therefore 
claimed to-day that hand-made paper w'ould last for 
centuries, so that it would be as good 100 or 200 years 
hence as it w^as at the present time. 

Mr. Clayton Beadle, in reply, said it w.is in¬ 
teresting to hear irom the CBaiiman that the first 
patent taken out in this country was in i(>05, which 
was very close on the time that the inipro> ement in 
the manufacture of hand-made paper took place. 
That improvement .seemed to have resulted from the 
enlightenment which was thus brought to bear on 
the subject, which largely came from abroad. The 
earliest dates of European papers of authentic date 
were, he thought, those mentioned as being contained 
in the Escurial, both linen and cotton papers. Pie 
agreed with Mr. Christie tjiat it would be extremely 
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interesting if earlier papers could be unearthed. 
There was a mention of discoveries by Dr. Stein of 
papers in the Desert of Turkestan. Those were 
some of the very earliest papers, but they did not go 
back anything like so far as historical records stated 
were the beginning of paper-making. Possibly 
paper was made quite independently of the Chinese. 
The Aztecs and the Maoris were said to have made a 
primitive paper, and possibly they and other nations 
independently discovered the manufacture of paper, 
although the antiquity of their discoveries was not 
known. He agreed with the suggestion Mi. Christie 
made, that all papers and books which were 
forwarded to the British Museum and the Bodleian 
Library, w’hich it was intended should be kept for 
any length of time, should be printed as a sort of 
Edition de Luxe, a few copies being printed on 
special paper of lasting quality. That might be 
made compulsory by Act of Parliament, and it 
would be a comparatively simple law to comply with. 
Mr. Foster had suggested that the length of time it 
took to make hand-made paper had something to do 
with the fact that so many papers with different 
water-marks were found in one folio edition of 
Shakespeare. ProbabI\ that necessitated the makers 
agreeing upon uniformity of size, subst«ance, and 
colour, to which he had referred, and this history 
seemed to confirm. If a number of mills had 
to produce paper for a particular publication there 
must be no irregularity in the sheets made. 

The Chairman said he would have much 
pleasure in bringing the suggestion Mr. Christie 
made before the notice of the Council of the 
Society. He was not at all sure, however, that 
the authorities of the British Museum were not 
rather reckoning upon all papers being destroyed 
in sixty years, because if they were not, they would 
probably require a building from Oxford-street to 
King’s-cross to store them all in. He desired, in 
conclusion, to propose a hearty vote of thanks to Mr. 
Clayton Beadle for the interesting paper he had read, 
and also to associate with the motion the name of 
Mr. Henry P, Stevens, who had considerably helped 
in its production, but w’ho was unable to be present. 

The resolution of thanks having been carried unani¬ 
mously, the meeting terminated. 


UNIVERSITY EDUCATION IN LONDON. 

ROYAL COMMISSION. 

The King has been plea.sed to appoint a Royal 
Commission on the subject of University Education 
in London. 

The terms of the refeience are:—To inquire into 
the working of the present organisation of the Uni¬ 
versity of London, and into other facilities for 
advanced education (general, professional, and 


technical) existing in London for persons of either 
sex above secondary school age; to consider what 
provision should exist in the Metropolis for Uni¬ 
versity teaching and research; to make recom¬ 
mendations as to the relations which should in 
consequence subsist between the University of 
London, its incorporated Colleges, the Imperial 
College of Science and Technology, the other 
Schools of the University, and the various public 
institutions and bodies concerned ; and further to 
recommend as to any changes of constitution and 
organisation which appear desirable. In considering 
these matters regard should also be bad to the facili¬ 
ties for education and research which the Metropolis 
should afford for specialist und advanced students- 
in connection with the provision existing in other 
parts of the United Kingdom and of his Majesty’s 
Dominions beyond the seas. 

The Chairman of the Commission is the Right 
Hon. R. B. Haldane, K.C., M.P., and the members 
are—The Right Hon. Viscount Milner, (t.C.B., 
G.C.M.G., the Right Hon. Sir Robert Romer, 
G.C.B., Sir Robert L. Morant, K.C.B., Mr. 
Laurence Currie, M.A., Mr. W. S. M’C'ormick, 
M.A., LL.D., Ml. E. B. Saigant, M.A., and Mrs. 
Creighton. The Joint Secretaries to the Commission 
are Mr. J. Kemp and Mr. H. F. Heath. 

Although it is little more than ten year.-» since the 
last Royal Commission reported on the University of 
London, it has for some time been becoming more 
and more evident that the constitution of the Senate 
as settled by the University of London Act, 1898, is 
far from satisfactory. The University problem in 
London is one of extraordinary difficulty and com¬ 
plexity. hounded in 1836, the Univer.sity at first 
admitted to its examinations only those who had been 
educated at certain specified colleges, but the standard 
required for admission as an affiliated institution 
gradually sank so low that in 1858 the examinations 
(except in the case of the Faculty of Medicine) were 
thrown open to anyone, wherever or howsoever 
educated. Up till 1900 the University of London 
was purely an examining body. As such there can 
be no doubt that it did its w^ork efficiently. The 
standards of the examinations, especially in the 
faculty of medicine, were high, and an oppoi tunity of 
obtaining degrees was afforded to many who were 
debarred by poverty o)^ other causes from college life- 
But, while most j^eople were agreed that the Univer¬ 
sity, as thus constituted, was discharging a honour¬ 
able and useful function, it was felt by many, jiarti- 
cularly among those who represented the academic 
life of London, that it was a standing reproach to 
the greatest city in the world that she should possess 
no teaching university. This feeling resulted in the 
reconstitution of the University in 1900, when an 
attempt was made to devise a machine whereby on 
the one hand the old examining system should be 
continued, while on the other an academic side 
should be developed. The students were divided 
into two classes, internal and external. The latter 
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were those who simply presented themselves for 
examination, as under the old regime. Internal 
students, on the contrary, were required to be regis¬ 
tered as such and to have pursued approved courses 
of study under teachers recognised by the University 
before they weie eligible to enter for the internal 
examinations. 

There can be no doubt that the establishment of an 
internal side has done a great service in stimulating 
academic life in London. It is scarcely too much to 
say that ten years ago such life was languishing, if not 
moribund. To-day there are 3,800 registered internal 
students, 843 recognised teachers, and 59 schools and 
institutions to which recognised teachers are attached. 
Steps have also been taken to encourage research, 
and there are now considerable numbers (including 
many graduates of other British and foreign univer¬ 
sities) who are working as internal students for higher 
degrees. Intercollegiate courses of an advanced 
nature have been organised, and there is now scarcely 
any branch of academic work in which the University 
does not provide facilities for undergraduate or post¬ 
graduate study. 

But all this has been done in spite of grave 
difficulties. The Senate has been practically divided 
into two parties, the one representing the internal 
interest, i.t*., the j)rofessorial party, and the other 
representing the old external students. The latter 
were justly proud of the icputation enjoyed by the 
unreformed University, and not a few of them were 
persuaded that a system in which teachers took a 
shaie in the examinations would entail a lowering in 
the standard of the degrees. The result of this 
conflict of interests has been that the Senate has had 
no settled or continuous policy, and in connection 
with the problem of medical education at least one 
disastrous volte-fau has been executed. 

The situation, already difficult enough, became 
further complicated when in 1907 the Imperial 
College of Science and Technology received its 
chartei of incorporation. True, it was established in 
the first instance as a school of the university, but 
this really meant little more than that a student of 
the Imperial College can take an internal degree. 
The (ro\erniiig Body of the Imperial College is 
practically autonomous, and is so powerful that the 
Senate, as at present constituted, cannot hope to im¬ 
pose conditions upon it. Nothing short of a Royal 
Commission would have bad the authority to define 
the relations which are to subsist between these two 
bodies, and as it had to be, it is as well that there has 
been so little delay. 

The Commission propose to get to work almost 
immediately, and it has been stated that it will be at 
least a year before it can report. A glance at the 
terms of reference will show that the Commissioners 
will have to sit very long and very frequently if their 
work is to he completed in that period. The task is 
enormous. To take a single item, nothing more 
surpri.ses the foreign student than the exiguity of the 
Law School in the University of London. In the city 


that boasts the greatest law courts in the world the 
University is hard put to it to find teachers to cover 
the laws curriculum. Of course, there are plenty o 
opportunities of studying law in London, but not 
under the ajgis of the University. When is it re¬ 
membered that this is only one of very many impor¬ 
tant questions that might well come within the 
terms of reference, some idea will be gained of the 
vastness of the work that lies before the Commis¬ 
sioners. Interpreted m the narrowest spirit, their 
labour is no light one, and their report will be eagerly 
awaited by all who are interested in University educa¬ 
tion, not only in London, but throughout the British 
Empire. 


THE THORNEY ESTATE. 

The statement that the Thomey Estate of the 
Duke of Bedford is shortly coming into the market 
recalls one of the most interesting and boldest ex¬ 
periments in land leclamation ever attempted and 
successfully carried through in this country. The 
great Bedford Level, which comprises upwards of 
30,000 acres, and extends into six counties, with its 
principal area in Cambridgeshire, is the largest tract 
of fenland in the kingdom. The whole surface of 
the fens in which the Thorney Estate is situated is 
lower than the sea, the level being 9 feet to 12 feet 
below' high water mark in the Oerman Ocean. The 
difficulty of draining this tract was increased by the 
circumstance that the giound is higher near the 
shore, and falls inland near the foot of the slope. 
The Fen country had been leclaimed from the sea 
long before the da)*^ of the Bedford I.evel, but by 
the end of the sixteenth century the drainage woiks 
of the Romans, which had been maintained and 
carried on by the monks, had fallen out of repair, 
and land which previously was remarkable for its 
fertility was once more submerged. The district is 
naturally drained by the Ouse, the Witham, the 
Welland, and the Neve. It was only on the maps 
that these rivers ran into the sea. At the time 
when Francis, fourth Earl of Bedford, began to 
devote his attention, capital, and reputation to the 
task of recovering the land to its original purpose 
of growing corn, “ the river beds,” to quote the 
present Duke ot Bedford in “ A Great Agricultural 
Estate to which interesting volume this article is 
indebted for its facts—were foul, the channels 
choked, the streams continually ovcrffow'ed their 
banks, twice a day the tides dro\e back the fiesh 
water and prevented the dischaige of the upland 
streams.” The country which I'rancis, Earl of Bed¬ 
ford, took in hand in the year 1650, in company with 
thirteen gentlemen adventurers, had thus become one 
vast deep fen, “ aff ording little beneht to the realm 
other than fish and fowl, and overmuch harbour to a 
rude and almost barbarous sort of lazy and beggarly 
people.” The Earl of Bedford owned 20,000 acres 
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round Thomey and Whittlesea of this fenny level. 
In ii) 2 g a Session of Sewers imposed a drainage tax 
of 6s. per acre, but no part of this tax was ever paid. 
In 1630 another session met, with the famous Dutch¬ 
man, Sir Cornelius Vermuyden, at their elbow, but 
the country not appioving of him, as being a 
foreigner, and not likmg to contract with aliens,** 
they intimated their dislike to the Commissioners and 
became suitors to the Karl of Bedford to undertake 
the work of reclamation, and this “ he conde.scended ** 
to do. 

With this application and consent the real work 
began. In three years the whole level was declared 
to be drained, and within this space of time the Earl 
of Bedford and his participants had spent no less than 
^100,000, equal perhaps to ;{,'300,0C)0 at present. 
All the participants were completely ruined and the 
Earl’s circumstances much reduced. It was an age 
of intrigue, and the <^5,000 acres promised to the 
Kail were withheld on the plea that the work of 
drainage had not been properly done, and the King 
was declared undertaker.** Then came the Civi^ 
W.ir, and in William, Earl of Bedford, son and 
heir to Fiancis, was declared to be “undertaker.** 
and was to have 95,000 acres for peifecting the 
w’ork. Eail William resided at Thorney in order 
to superintend the work, and from 1663 to 1685 
devoted his energies to the often ungrateful task of 
reclamation. It is not clear w'hat he actually received 
for his strenuous undertaking, but Eugdale mentions 
the fact that Earl Francis was owner of 20,000 acres 
aiound Thomey before the reclamation. From that 
time until now the head of the House of Russell has 
held about 20.000 acres at Thorney, but he has nevei 
got much out of it in the way of net profit. 

In “A Great Commercial Estate,” the present 
Duke of Bedford gives the income of the estate from 
181O to i 8<)5. The total income for that period he 
puts down at ;^2,282,562. Against this, yTsqo.bo; 
went in taxation, /'382,873 in repairs and mainten¬ 
ance, ^^265,155 in new works and permanent improve¬ 
ments, jf35o,i78 in other expenditure (including 
management), leaving a net income of 684,209, the 
percentage ot net income to gross income being 301, 
and the average annual net income ^*8,552. 

Writing in 1897, the Duke of Bedford said, “ low 
prices, bad seasons, and a crushing weight of taxation 
have entirely caused rent, as understood by the 
political economist, to disappear from the Thomey 
estate. At the same time, the average net income 
for the past twenty years (even without taking the 
death duties into account), is only equal to 2 i-7th per 
cent, interest on the capital outlay on new works.** 
The Duke adds, “ the commercial instinct w'ould 
have suggested abandonment of Thorney in despair in 
1880, and would have‘severed the ties which have 
bound my family to the old Walloris settlers of the 
seventeenth century.” His Grace goes on to say that 
“as to the pleasures to be derived from the owner¬ 
ship of an estate like Thorney, if the reader conjures 
up a beautiful mansion and park with endless game 


preserves, he is mistaken. They do not exist. The 
only pleasure which I and my forebears can have 
derived from Thomey is the kindly feeling - there has 
never been an eviction of a farm tenant on the 
Thomey Estate—which has existed between us and 
our tenants and the inhabitants of Thorney town.’* 
The good feeling of which the Duke of Bedford speaks 
has remained unbroken and unaffected until now, 
when it is illustrated even by the Duke’s refusal to 
accept offers that have been made to him to dispose 
of the land privately, preferring that the property 
should be put up for public competition, and so give 
the tenants a chance of acquiring their own holdings. 


AFFORESTATION AND EMPLOYMENT 

In the course of a paper on “ Forestry in some of its 
Economic Aspects,” read before the Royal Statistical 
Society, Professor W. Somer\’ille raised the ques¬ 
tion : “ How many men can find constant employment 
per unit of area— say, 1,000 acres—in a forest worked 
upon a definite rotation.^” The answer, he says, 
“will obviously depend upon various considerations : 
—The sp)ecies of tree, the length of the rotation, the 
character of the ground, the method of working— 
whether stocking is accomjdished by natural or 
artificial means, and if the latter, whether by sowing 
or planting—whether the trees are sold standing or 
are first felled, whether the timber is disposed of ‘ in 
the rough * or is partially converted, and so on. The 
census reports for 1901 show that 16,305 persons in 
the United Kingdom were returned as woodmen, and 
if this figure be used as a divisor for the number ol 
acres under wood, 3,075,773, we get 187 as the 
number of acres allotted to each man. But, interest¬ 
ing as this figure is, it is obvious that it cannot be 
applied to our piesent purpose. A very large pro¬ 
portion of our wooded area is held in such small por¬ 
tions—say under 50 acres—that the owner does not 
keep a woodman, while in the underwood districts of 
England—chiefly the south-east—the woods are often 
let to the agricultural tenants, who do the cutting 
with ordinary farm labour. One gets a better idea of 
the labour that land under wood can absorb, by 
ascertaining the number of the forest staff on estates 
with a large area of woodland. But in this country- 
even this method of inquiry will yield a figure that is 
not quite satisfactory, inasmuch as the growing stock 
of timber in our woodlands is almost invariably lower 
than it would be under good management, and con¬ 
sequently the staff required is also somewhat below 
normal. 

“The most reliable data as regards labour are un¬ 
doubtedly furnished by the great State forests of 
France and Germany, and there it is found that 
forest work, up to and including the felling of the 
timber, requires the services or provides the remunera¬ 
tion of one man to 75 to 100 acres. If these figures 
be adopted, as they have been adopted In recent in- 
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quiiies/ It means that pastoral land converted to 
sylviculture can maintain a population ten to thirteen 
times as dense as that which formerly occupied the 
{^^round. And this, of course, takes no account of 
the further labour that is required for hauling the 
timbei, and for manipulating it in the sawmill, pulp 
factory, or elsewhere. 

“1 have indicated what is, approximately, the 
density of the population that forest land can per¬ 
manently maintain; but, where the forests are first 
to create, a more immediate question is • What 
amount of labour will be required during the stage of 
sowing and planting *•' The answer to this question 
also depends on a variety of ciicumstances—the kind 
of ground, the species of tree, the size of plant, the 
method of planting, and others—but, taking a broad 
average, it is probable that the aflforestation of 100 
acres will letjuiic the services of twelve men during 
‘>i\ months. While the general operations of forestry 
extend throughout the year, the actual work of plant¬ 
ing IS confined to the period between the middle of 
(ictober and the middle of March. Thi.« is the time 
of >ear when labour is most abundant, and it is also 
the time when work on farms is least pressing. 
Forestry, therefore, fits in well with oui rural social 
conditions. While the Royal Commission fail to see 
in afi'oiest ition any solution for the problem of un¬ 
employment, they point out that it is bettei fitted 
than an\ rural industry to retain population on the 
land, while it also haimonises well wnth the develop¬ 
ment ot small holdings. On the Continent most of 
the winter woik in the forests is performed by men 
w'ho, during summer, aie engaged in agricultural 
opeiations, generally on their owm holdings. It was 
given in evidence that in Scotland crofters found it 
an immense advantage to have woods in their neigh¬ 
bourhood, in which they could find remunerative em¬ 
ployment at a time when they could be leadily spared 
from their holdings.” 


LIFE IN TAHITI. 

Of the total population of the Society Islands 
and dependencies, composing the French colony of 
Tahiti, numbering 31,000, more than 27,000 are of 
the native race, a fine tyjie of Polynesians; about 
2,200 are French, and about 1,500 are of fourteen 
other nationalities, mainly, British, Chinese, and 
American, ranking numerically in the order named. 
Nearly tw'o-thirds of the population live in the 
Society Islands, the group most advanced in civilisa¬ 
tion. Notwithstanding the fact that the hundred 
islands comprising the colony are scattered over an 
area of the South Seas extending 1,300 miles from 
north to south, and 1,600 miles from east to west, 
the inhabitants of most of them have had more or 

* “ Report of Royal CommiMion,** Sect. 6^1—65. “Report 
of Committee “ of iqoa, Sect. 0. 


less contact with civilised people for a centur}. 
X'arious denominations have churches in the prin¬ 
cipal settlements m the larger islands. The United 
States Consul in Tahiti says that the town ot Papiti, 
which is the seat of the colonial Government and the 
commercial centre of the colony, has a population of 
nearly 4,000. Here are large wholesale and retail 
stores, tw’o banks, several hotels, four ‘•chools, five 
churches, a free libiary of hrench books, a good 
hospital, a philharmonic society, two social clubs, a 
chamber of commerce, a telephone system, and a 
semaphore station. The water system is plentifully 
supplied from a pure mountain stream. The market, 
which is under the supervision of a food inspector, is^ 
supplied with an abundance of fresh meats and a 
great \ariety of fish, vegetables and fruit*-. Bicycles 
are common, and there are a few autonioliile*;, for 
w'hich the good roads, kept up by the Government, 
are w’ell adapted. There are letter carriers in the 
town, and a delivery of letters throughout the island 
of 'J'ahiti daily. Besides the (Government establish¬ 
ment there are three other small printing offices in 
Papiti. Wbih the exception of the small sheets 
published by the missionaries, there is only one jiaper 
published, the ofticial journal, which is devoted 
mainly to official matteis and announcements of 
all kinds. The climate of Tahiti, though warm, is 
healthful. The mercury' seldom goes higher than ()(> 
degrees, or low'er than 65 degrees Fahrenheit, except 
in the mountains, which ri*e to the height of about 
7,000 feet. ()w'ing to transport rates and custom 
duties, almost all imported articles of food, in¬ 
cluding flour, bacon, lard, and tinned meats, salmon, 
butter, vegetables and fruit, are somew'hat expensive, 
hish, though plentiful in the sea, is dear in the 
market. X'egetables, grown by Chinamen, are 
cheap, and so arc fruits, w'hich grow’ almost without 
cultivation. 


HOME INDUSTRIES. 

Unemployment: Lnhour Exchani;t '\,—Differing hi 
much, the two leports of the Poor-law Commis.sion 
agree that unemployment, particularly in the form of 
casual, intermittent, or under-employed labour, is the 
most serious cause of permanent pauperism, and both 
reports agree that the first step tow'ards a remedy lies 
in a national system of labour exchanges ; the next in 
insurance against unemployment. It is obvious that 
no scheme of insurance can be safe from abu'^e unless 
backed by an efficient organisation of the labour 
market, f.t’., by a fairly complete registration of all 
the employment ofl'ering. With such registration the 
insurance fund w’ould be adequately protected, foi 
men would not be allowed to remain on the fund 
after there was woik anywhere available for them 
to do. The trade unions cannot s fely now make 
their benefits really adequate, because, though they 
have something of a registration system, they have 
very little. They still rely mainly upon their members 
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finding work bj^ personal application. As Mr. W. H. 
Beveridge puts it in “ Unemployment,” the labour 
exchange is required to 1 educe to a minimum the 
intervals between successive jobs. Insuiance is re¬ 
quired to tide over the intervals that will still remain. 
The labour exchange mobilises the reserves of labour 
for fluctuations and hastens re-absorption after changes 
of industrial structure. Insurance is needed to provide 
for the maintenance of the reserves while standing 
idle and of the displaced men while waiting fot re¬ 
absorption. The majority report of the Commission 
recommends that, associated with the labour ex¬ 
change, there should be, in connection with ever}' 
public elementary school, an intelligence bureau, which 
would advise parents and teachers as to the branches 
of employment likely to give the best opening for 
children leaving school. By this means the Commis¬ 
sion consider that boys might be directed from the 
“blind alley occupations” which so many enter at 
present into occupations which will lead to permanent 
employment. 

Insurance Against Unemployment ,—In the opinion 
of the Commissioners there seems room and necessity 
for a great extemsion of insurance against unemploy¬ 
ment, and they recommend the encouragement of a 
State subsidy. Theyha\e examined the many experi¬ 
ments now being tried in other countries in this 
direction, but they know of no scheme, either foreign 
or British, so free from,objection as to justify them 
in speciflcally recommending it for general adoption, 
and, accordingly, they have recommended that a small 
Commission, or Inter-Uepartmental Committee, of 
experts and representatives of existing trade benefit 
organisations, be appointed, with instructions to frame 
a scheme or schemes for consideration. There are, 
no doubt, great difficulties in the matter, but there 
are also gieat possibilities. There are schemes 
of direct voluntary insurance with municipal autho¬ 
rities in Berne, Basle, Cologne, and Leipzig. 
And there has been one attempt at compulsory 
Insurance in St. Gall. The most promising of 
these schemes is, perhaps, the Ghent system ” 
of supplementing grants made to their unem¬ 
ployed members by trade unions and other asocia- 
tions. This plan has sjiread from Ghent to other 
Belgian towns, and has now been adopted experi¬ 
mentally by the national Governments of France, 
Norway, and Denmark, and by the city of Strasburg. 
In Geimany where, speaking generally, the matter is 
still in the stage of discussion not of practice, the 
possibility of a general compulsory scheme to set 
beside the existing provision for infirmity, sickness, 
and accident, has been much considered. The 
whole subject has been investigated by the Imperial 
Statistical Department,‘which published a report in 
1906. A useful summary of the conclusions of this 
Report, and of the principal foreign insurance schemes 
discussed, is given by the Report of a Special Com¬ 
mittee 6f the Charity Organisation Society on Un¬ 
skilled Labour, pp. 67.77. The conclusion arrived 


at by the Department was, that the facts of unem¬ 
ployment presented no insuperable difficulties of a 
technical character to the formation of an insurance 
system. The real difficulties were held to be in a 
different direction, in defining the conception of the 
“unemployment” which should entitle to benefit, 
and the obligation of the insured workman to take 
such work as should be offered to him. The real 
difficulty is that of the test of unemployment. “ On 
one point,” says the Report, “all proposals agree, 
one point emerges clear in the adjudication upon 
every practical scheme, that in every form of unem¬ 
ployed benefit or. insurance an adecjuatc system of 
Labour Exchanges is of first importance.” In the 
opinion of the (ierman experts, there would be no 
impossibility in the State aj)plying the principle of 
insurance to the risk of unemployment quite generally 
and compulsorily, once a test of unemployment had 
been made available. 

The Living-in .System .—A deputation repiesenting 
the Parliamentary Committee of the Trades Unions 
Congress has been discussing with the Home Secre¬ 
tary the living-in system and shop hours. I'he dejiu- 
tation wanted Mr. Gladstone to imite I*arliament to 
put an end to the living-in system, but the Home 
Secretary could not be induced to say more than that 
he would be very glad if facilities were gi\en for the 
discussion of the report of the Truck Committee, 
which deals with that subject. It will he remembered 
that the evidence laid before the Truck Committee 
w'as contradictor}. Admittedly the system w’orked 
well in some cases, and the majority did not feel 
justified in advocating its abolition in their Repoit. 
They recommended precautions which should ensure 
wholesome food and suitable premises, with adequate 
sanitary arrangements. They suggested inspection 
by the officers of the Local Authority, which already 
enforces the Shop Hours Act. A minority Report, 
however, recommended the legal proliibition of living- 
in. It will hardly be disputed that this living-in 
system is opposed to the principle of the Truck 
Acts, namely, that the purchaser of a certain 
number of hours of labour has no right 10 dictate 
the manner in which any part of the purchase money 
shall be spent, nor to exercise any sort of jurisdiction 
over any hours beyond those which he purchases; and 
there is much to be said for the contention that no 
contract invalidating such claims ought to be recog¬ 
nised by the law. In the better kind of shops the 
more obvious evils of the living-iu system are absent, 
but the better-Olass shops are comparatively few, and 
the evidence points strongly to the advisability of the 
legal abolition of living-in. “Living-in,” when an 
employer can no longer make it compulsory, might 
become quite a pleasant way of living. 

Shipbuilding in Manchester ,—Already one of the 
great ports of the United Kingdom, Manchester 
s beginning to think about shipbuilding, and the 



February 2O, igot). 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


.S09 


thing which gives her the opportunity to enter the 
lists as a shipbuilding centre is her unrivalled ex¬ 
perience of gas-engines. The gas-engine is steadily 
making progress towards becoming a recognised 
marine engine. It saves both in the cost of fuel and 
in the gross dead weight of machinery and fuel which 
the ship has to carry, two of the most important con¬ 
siderations in marine engineering. Already some of 
the Manchester gas-engine makers are devoting them¬ 
selves to the marine gas-engine problem. Writing to 
the Afanihtwfer (hiardian^ an engineering correspon¬ 
dent says that Manchester men ought to be prepared to 
proceed to the logical conclusion and build marine gas- 
engines in Manchester, which would mean that they 
must build ships there. Says the correspondent, 
“ We have cheap power and material. We can 
leadily procure skilled designers and men. We have 
a big shipping port, and a considerable ship-repairing 
expenence. Manchester has, too, courage, foresight, 
and a progressive business spiiit. We ought to have 
a shipbuilding industry, and to that end we need a 
«. o-operation of interests. The Ship Canal Company, 
the local goveining bodies, Manchester shipowners, 
the Manchester Diy Docks Company, local engineers 
(and particulaily makers of gas engines), all stand to 
gain by the foun<lation and growth of shipbuilding in 
Manchester, and should all pull together for the 
common benefit.'’ The marine engine is now in 
process of being overhauled not so much in details 
as in its general features. The reciprocating engine 
still holds the greater part of the field, but has lost a 
portion to the steam turbine, which is not yet the 
result of years of experience and standardisation, and 
can therefoie be built as w’ell in Manchester as on 
the Clyde or I'yne, w'hilst both are in fear of a com¬ 
bination of high-speed turbo-electric generators and 
slow speed motors, in which Manchester has had more 
experience than Glasgow, Belfast, or Southampton. 


The Clyde and the Thames .—When some two 
years ago Messrs. N'arrow and Company left the 
Thames for the Clyde, attention was directed in 
these Notes to the serious disadvantages with w»hich 
the Thames has to reckon as a seat of ..he shipbudding 
and marine engineering industry. The ex()erience of 
Messrs. Yarrow on the Clyde amply confirms this 
view. In a statement they have just published they 
put the actual saving aflected by the transference of 
their works to the Clyde at 10 per cent, on the cost 
of production. Taxes are only one-thiid what they 
were in I^ondon ; labour is both cheap and plentiful, 
particularly, unskilled wages for skilled labour being 
from 5 to lo per cent, less, and for unskilled over 
30 ])er cent.; the works are in the very heart of the 
Scottish coal and iron producing centres, and the 
mileage saved in carriage means a very considerable 
item of expenditure ; electricity at Scotstoun, for 
power and lighting, is supplied at the uniform rate of 
fd. per unit; whilst the measured mile at the mouth 
of the Clyde is the best on the Biitish coast* 


NOTES ON BOOKS. 


MoDRRN COMMFKCIAI. CORRFSl'ONDKN( E. By 

John King Grebby. London: Macdonald and 

Evans. 2s. 6d. 

This book has been designed to assist the young 
student who is endeavouung to acquire a good style 
of commercial letter wilting and a knowledge oi com¬ 
mercial terms and business practice. It is a deplor¬ 
able fact that for many years the subject which has 
been most neglected or least successfully taught in 
English schools is Engli*-!! composition. .Signs are 
not wanting that schoolmasters are at last awaking to 
the necessity of remed)ing this state of things, but as 
yet only a beginning has been ma<le in this direction, 
and Mr. Grebby has probably learnt from painful ex¬ 
perience as examinei fot the Royal Society of Arts, 
that it is not unnecessary to wain the aspiring 
commercial clerk that in writing a letter to a firm 
he should begin a letter with the w’ords, ‘‘ Dear Siis, 
or Gentlemen (never Gents.).” The volume contains 
some useful and not uncalled for hints on grammar, 
arrangement of a business correspondence, paragraph¬ 
ing, &c., a large collection of specimen letters, and 
a section explaining the most ordinary commercial 
terms: and it should j>rove of service to candidates 
preparing themselves lo enter for the various com¬ 
mercial examinations. 

Thf British Emfirk (an]) Japan). By W. 

Bisiker, F.R.G.S J^ondon: The Geogiaphical 

Publishing Co. 21s. net. 

In conceiving the plan of this elaborate and com¬ 
prehensive atlas, Mr. Bisiker has departed in many 
directions from the conventional lines that have been 
in vogue for the last tw^o or three generations. The 
scope of the work is indicated by its full title . ” The 
British Empire~its l eatures. Resources, Commeice, 
Industries, and Scenery ; together writh the Physical 
and Economic Conditions of the World.” The sub¬ 
ject is a vast one, but it will be seen that the author 
has made a conscientious attempt to treat it 
thoroughly when it is stated that the book contains 
213 maps and 272 photographic illustrations and 
drawings, depicting all phases of home and colonial 
life, together with numerous tables and diagrams, 
brief histories and statistics, and a descriptive dic¬ 
tionary of commetcial products. Mr. Bisiker has 
endeavoured to make the maps interesting in them¬ 
selves by emphasising the chief points and features, 
and not overcrowding them with the less important 
details. The maps which he has provided are of all 
descriptions—political maps, showing railways, navig¬ 
able inland waterways, submarine cables, steamship 
routes, shipping ports, Sic ,; relief maps, in which 
the cl^f surface features are boldly indicated ; maps 
showing the distribution of various animal, vegetable, 
and mineral products, and the industries; and 
numerous maps on a small scale dealing with the 
density of populations, and climate, including vane* 
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ties of temperature, atmospheric pressuie, prevailing 
winds, annual rainfall, and so forth. The student 
who has mastered the contents of this atlas ought 
to have a very fair idea of what is meant by the 
words The British Empire.” 

Thf* Manuj-acturk of Exflosufs— Twentv 
\k\Rs’ Pkix'.ress. By ( )scai (nittmann, 
INMnst.C.E., E.I.C., E.C.S., See. London : 
Whittaker and Co. 3s. net. 

This volume contains the series of Cantor Lectures 
which were delneted before the Royal Society of 
Arts on Xovember 23rd and 30th, and December 7th 
and 14th, 190S As they have already been printed 
in the yournai\ members of the Society know that 
the\ contain an outline ol the many improvements 
and researches effected in the manufacture of ex¬ 
plosives during the last twenty years, together with a 
succinct and valuable summary of the most important 
results achieved. The lectures are the fruit of much 
careful enquiry and research, and are now presented 
to the public in a handy and useful form. 


QUESTIONS AND ANSWERS. 


NOTICES TO CORRESPONDENTS. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the writer and such address as he wishes 
to appear. 

Ouestions which can be answered fiom the usual 
books of reference, will not be printed. 


ANSWERS. 

DisTiNcnoN HETNVEEN Ena:»ifl and Glass.— 
I think it would be very difficult to frame any exact 
scientific definition of enamel and glass respectively 
which would serve generally to differentiate these 
substances. 1 do not profess to be an authority on 
enamel or glass, but in my view enamel is simply a 
comparatively fusible kind of glass, the difference in 
this lespect being in some cases due to the altered 
proportions in which some of the constituents are 
present. If this view be accepted, it follows that 
there is no essential chemical difference, except as 
regards proportions, and probably no sharp line of 
demarcation, even in this limited respect, could be 
drawn, though, no doubt, there are mixtures of in¬ 
gredients which make good glass, but would not, in 
any proportions, give a satisfactory enamel. Pottery- 
glaze may, 1 think, be defined as a transparent kind 
of enamel.— BoVKRTON Redwood, 


QUESTIONS. 

Sheffield Plate. —Can any member tell me 
who was the first manufacturer of Sheffield plate f — 
Leeds. 

Vienna Ltme. —What is Vienna linoc.^ I have 
inquired of several lime merchants, but none of them 
appear to know anything about it.— Builder. 

Rust-ProoI'.— 1 am anxious to find some simple 
method of rendering rust-proof iron bolts and screws 
which are submerged in salt water.—F orth Brtdof. 


GENERAL NOTES. 


SCHO!.ARSHll>S IN SANITARY SciENOE. —With 
the object of encouraging original research in sanitary 
science, the Grocers* Company offer two scholarships, 
each of ;^3oo a year, with an allowance to meet the 
cost of apparatus and other expenses in connection 
with the work, tenable for one year, but renewable 
for a second 01 third year, subject to the conditions of 
the scheme under which they are established. The 
next election will take })lay in May. Applications 
must be sent in before April i to the Clerk of the 
Grocers’ Company, Grocers’ Hall, London, E.C. 

Unemployment and Emk.ration. — Among 
their many recommendations for the relief of distress, 
the Royal Commission on the Poor-law, majority 
report, recommend emigration. As to it the 
C'ommission found considerable diversity of opinion 
amongst their witnesses, but the point it is desired to 
notice here is the character of the emigration now 
going on. In answer to the objection that the best 
men are sent away whilst the worst remain on our 
hands, the Commission say that an analysis of those 
sent by the Central Unemployed Body for London 
shows that a large proportion were unskilled labourers, 
and that of over 250 married and single applicants 
assisted out by the West Ham Distress Committee 
four only were of the “skilled and regular artisan*’ 
class. The Lingheld I.abour Colony, which deals 
with “ the dull, the drunken, the intractable, the lazy, 
the physically and mentally unfit, and the unfortu¬ 
nate,” finds emigration the best method of dealing 
with its cases after reclamation; and the Church 
Army considers emigration “ a most successful and 
ready means of permanently benefiting *’ the residuum 
with which it deals. And no doubt, from their point 
of view, these organisations are right, but it is not 
surprising that Canada, where most of the emigrants 
aic sent, is beginning to question whether this is a 
serviceable class of immigrants. 

Industrial Alcohol and Fibre from Leaves. 
—During the last half-century much skill and enter¬ 
prise have been devoted to the utilisation of “ waste *’ 
resulting from mining, industrial, and other pro- 
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cesses. Intelligence, technical and commercial, has 
come to the rescue, and waste, now called by-pro¬ 
ducts, IS made the source of great and ever-increasing 
profit. Mr. Henry Barraclough sends the Journal a 
leprint of an article in which he directs attention to 
the treatment, by greatly imj^roved and novel 
methods, oi leaves and stems of certain classes of 
jdants. Not only can their fibre be extracted, their 
juices can be utilised for the production of industrial 
alcohol. Thus two valuable articles of commeice are 
]iroduced from the same raw materials. Mr. Barra¬ 
clough refers to many varieties of the Agave (aloe) 
family, and also of the closely allied families of 
Fourcroya and Maguey, also of the Sanseviera 
family. There are other plants the leaves and stems 
ot which contain equally valuable fibres and juices. 
Many ot these plants are at present cultivated solely 
for the pioduction of theii fibre, but they are also 
Naluable for alcohol, and attention is now being 
directed to the exploitation of large areas covered 
^\ith these plants. Industrial alcohol is being in¬ 
creasingly used. All kinds of engines—stationary, 
jiortable, for motors, for load and water transport— 
can be driven by it ; it is used for agricultural and 
industrial purposes, heating houses, cooking, &c. 
It can be obtained at comparative!) small cost by 
means of greatly improved and novel methods of 
treating the leaves and stems, and "where they are 
available growers and landowners can advantageously 
combine to sell and deliver them to central works for 
tieatment. 

IlLI MINA'l tN<J EnGINKKRING SoCIF.TY VOR 
FN(iL\Ni). —At an informal dinner, held at the 
Criterion Restaurant, on the qth inst., at which 
representatives of the engineering, architectural, 
medical, and othei interested professions weie pre¬ 
sent, the formation of an Illuminating Engineering 
Societx in this country was discussed. Mr. Leon 
Gaster, the Chairman, briefly described the develop¬ 
ment and progress of the illuminating engineering 
movement in this country, and explained the objects 
of the proposed society, namely, to provide a free and 
impartial platform for the discussion of questions con¬ 
nected with illumination. He emphasized especially 
the fact that what he proposed was at. ** Illuminating 
l*lngineering Society” and not a Society of “ Illumi¬ 
nating Engineers.” Anyone interested in furthering 
the science and art of illuminating engineering would 
be able to join the society; membership, however, 
would not entitle any one to any professional status. 
In this lespect the society would resemble similar and 
flourishing institutions already existing in this country. 
An animated discussion followed, in which all who 
spoke exjiressed their warm approval of the suggested 
scheme, and their conviction that the time was ripe 
for starting such a society. It was proposed and 
carried unanimously that The Illuminating Engineer^ 
published in London, be appointed the official organ 
of the society. For further particulars regarding this 
society application should be made to Mr. Leon 
Gaster, 42, Victoria-street, S.W, 


MEETINGS OF THE SOCIETY. 

Ordinakv Meetings. 

Wednesday evenings, at 8 o’clock :— 

March 3. — “ Dew-ponds.” By George Huji- 
BARi), F.S.A., I.R.I.B.A. Sir Edwin Dirx- 
ing-Lawrence, Bart , B.A., LL.B., will preside. 

March 10.—“ The Application ot the Microscope 
to the Study of Metals.” By Walter Rosenhain. 
R. T. Gla/khrook, M.A., Sc.D., I.RS., Director 
of the National Physical Laboratory, will preside. 

March 17.—“The Musical Aspect of Drum.s.” 
By Gabriel tl. Clfathkr. [The paper will be 
illustrated bv short selections from the w’orks of the 
great masteis, with the assistance of Mrs. Stansfeld 
Prior at the pianoforte.) SiR Charle.s Villifrs 
Stanford, M.A., Mu^.D., D.C.T.., LT..D., will 
preside. 

Mar(’H 24.—“ Afforestation and Timber Planting 
in Great Britain and Ireland.” By J. Nisbei. 
Dates to be hereafter announced :— 

“ Railway Development in China.” By Arthur 
John Barry, M.Inst.C.K. 

“The Re.sources of Peru.” By C. Reginald 
Knock, F.R.G.S. 

“The Foundations of Stained Glass Work.” By 
Noei. Heaton, B.Sc., F.C.S. 

“ The Manufacture of Nitrate of J.ime.” By 
Sam F.vdI'. 

“ The Teaching of Design.” By F. Cooke. 

“ Furniture Design and Construction—Ancient and 
Modem.” By Pfrcv A. Wells. 

“ The Principles ot Heredity as Applied to the 
Artificial I*roduction of new forms of Plants and 
Animals.” (Aldrcd Lecture.) By PRiUKssoR 
Arthur Dkndv, D.Sc , F.R.S., F.L.S. 

Indian Section- 

Thursday afternoons, at 4.30 o’clock :— 

March 25. —“Native iMan in Southern India.” 
By Edgar Thi rston. Superintendent, Ethnographic 
Survey, Madras. 

April 2Q.— “The Problem of Indian Labour 
Supply.” BySELW\N Howe Fremantle, I.C.S. 

May 13.—“ Some Phases of Hinduism.” By 
Krishna Gobinda Gupi.\ (Member of the Council 
of India). 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor Sir HrisERi 
VON Herkomer, C.V.O., D.C.L., R.A., will 
preside. 

CoLoxi M. Section. 

Tuesday afternoons, at 4.30 o’clock :— 

March 16.—“ The Colonial Wool Trade.” By 
S. Banks Rollings. 

April 6. —“Ceylon: its Industries and Material 
Progress.” By the Hon. John Fergt^son, C.M.G. 
The Rt. Hon. Sir West Ridgeway, G.C.B.,. 
G.C.M.G., K.C.S.I., will preside. 

May 4.-— 
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Cantor Lectures. 

Monday evening’s, at 8 o^clock:— 

Leon Gaster, A.M.I.E.E. (Editor of the 
** Illuminating Engineer**), “ Modern Methods 
of Artificial Illumination.’* (Four Lectures.) 

Lfcturk III. — Makch I. — Limiting hy Candles^ 
Oil^ Atctylene^ Petrol^ AtA/cohol^ and other 
Jlluminafiti .—The can(ile and other early systems— 
The petroleum lamp, its meiits and drawbacks— 
The petiolite lamp—High pressuie systems of Kit- 
son, &c.—Modern petrol air-gas systems and their 
merits—Lighting by alcf)hol and other liquid fuels— 
Acetylene, its early development and difficulties— 
Modern tyjies of burneis — Applications to incan¬ 
descent mantles—Tjquid acetylene — Summary of 
position of modem illuminants — Comparisons of 
quality for lighting and radiant efficiency—Researches 
for further impiovements. 

Each lecture will be fully illustrated by working 
specimens of the lamps and apparatus described, 
GEORtiE Gerald Stonky, M.Inst.C.E., 
Steam Turbines.” Three Lectures. 

JVJarch 22, 29, Aptil 5. 

F. W. Lanchesier, Aerial Flight.” 
Three Lectures. 

April 2b, May 3, 10. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, Mar( h i ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W C., 8 pm. (Cantor Lecture.) 
Mr. i.eon Gaster, “Modern Methods of Artificial 
Llummation.*’ (I.ecture HI.) 

Farmers’ Club, Wliitehall-rooms, Whitehall-pi ace, 
S.W,4p.m Maior P. G. Craigie, “Ihe Com¬ 
parative Cost ot Farm Labour.” 

Royal Institution, Albemarle-street, W., 5 p.m. 

General Monthly Mueting^. 

Engineers, in the fheatre of the United Service 
Institution, Whitehall, S.W,, p.m. Dr. J. S. 
Owen, “A New Test for Concrete.” 

Victoria Institute, i, A del phi-terrace, W.C., 4.5 p m. 
Rev. Chancellor Lias, ‘'Modernism, its Ungin 
and Tendenties.” 

Chemical Industry (London .Section), Burlington- 
house, W., S p m. 1. Mr* J. W. Lovibond, “ .Some 
Requirements of a Cdlour btandaid.” 2. Mr. A. 

R. 1 mg, “ Studies on Malting. No. I.— I he Pro¬ 
duction of Diastase during Germination.” 3 Mr. 
G N. Huntle’\, ” Sulphur as a Cause of Corrosion 
in Steel.” 4. Mr. J. F. Briggs, “ A Brief Revie>.' 
of our Present Knowledge of Cellulose as a Poly¬ 
saccharide.” 

Ttesuav, March 2. Faraday Society. 92, Victoria-street. 

S. W., 8 p.m. 1. Mr. V. H. Veley and Dr. 
J. C. Cam, “ On the Rate of Evolution of 
Gases from Homogeneous Liquids.” 2 Dr 
F. M. Perkin, “ The Electro - analysis of 
Mercury Compounds with a Gold Cathode.” 
3. Dr. E. B. K. Pndeauz, “TheRelation between 
Composition and Conductivity in Solutions of 
Meta- and Ortho-Phosphoric Acids.” 

East India Association, Westminster Palace Hotel, 
S.W., 4 p.m. Mr. A. £. Duchesne, “Race, Creed, 
and Politics iU India.** 


Royal Institution, Albemarle-street, W , , p.m* 

Prof. F. W. Mott, “ The Evolution of the liram 
as an Organ of Mind.” (Lecture II.) 

Alpine Club, 23, Savile-row W., 8J p.m 
Child Study Society, Parkes Museum, Margaret- 
street, W , 7J p.ni. Annual General Meeting. 
8pm Prof. J. Adams, ‘‘ Mental Development of 
Children ” 

Civil Engineers, 25, Great George-street, S W^ , 

8 p.m. Disf ussion on Mr. M.ignus Mowat's paper 
“Some Recent Grain-handling and Stoi mg Appli¬ 
ances at the Millwall Docks “ 

1 hotngiapliic, 00, Ki:ssell-&({uare, W.C , 8 p ra. 
Mr. F Martin Duncan, “ I ho Appluation oi 
Photography to St lentific Research ” 

WiDNESDAY, March ^ . ROY \L SOCIETY OF ARTS, 
john-street, Adclphi, W.C., 8 p 111 Mr. G. 
Hubbard. " Dew-Ponds.” 

United St'ivice Institution, W^hiteliall, S.W , j n ni. 
Annual General Aleeting. 

Botanic, Inner-circle, Regent’s-park, N.W . 4 p m.» 

Dr. F E. Fritsch, “ Water Plants.” 

Rojal Arch.i ologit al Institute, 20, llanover-stjuaro, 
W., tJ pm. Mr. R. Garrawav Rice, “ .Su< h 
Portions t)f .Sussex Churches as can be Dated from 
Bequests m Early Wills.” (Part 1 .' 

1 iiURSDAY, Mak( h 4 Royal, Burlmgton-boust‘, W^ , 4] p ra. 
Antiquaries, Burlington-house, W., 8^ p m. 

Lmnean, Burlington-house, W’^., 8 p.m. Miss L. .S. 

Gibbs, “ J he Montane J' lora of Eqi.” 

Kc>>al Institution, Albeinarle-street, W.. ? p in Dr. 
Hans G.idow , ” Problems ol Geographical Distri¬ 
bution m Mexico.” J.etture III ) 

Civil ami Mechanical Engineers, Caxton Hall, 
Westminster, S.W., 8 p.m. Mr. K. Borlase 
Matthews, ‘‘.Some (‘ommercial Aspc'c ts of the 
Managenumt of Central Elc-c tricity Supply 
.Stations ” 

Chemical, Burhngton-house, W , p.m i. .Mi ssrs, 
G. Martin and F. S Kipping, “'ihe Action ot 
Anhydrosulphuric Acid on 1 nphcmylsilcol ” <i. 

Messrs H. B. Dixon and P>. F. Coward. “The 
Ignition Temperatures of Gases.” 3 Messrs. N I. 
Gebharcl and H. B. Ihompson, “ Diaro-oxv-araido 
Compounds and the Influence of .Substituting 
Ciroups on the .Stability of tbeir Molecules” 4. 
Messrs. A. J’. do Moulpted and A. Rule, ” 'JVtra- 
ketopipeia/in© 11 .” 5 Mr. H. E. W^'4tt, “The 
Alkoloids ol Scuedo lattfo/tusP *>. Mr G. 
Flaschm^r, “ The Miscibility of the Pyndene Bases 
with Water and the Influence of a Critical Solution 
Point m the Shape of the Melting Point C urve.” 
Messrs. M. O. Forster and F. P. Dunn, “ An 
Interpretation of the Hantzscli-Werner H>po- 
thesis.” 8, Mr. M. O. Forster, “'The iriazo 
Group. (Part IX.) 'I ransforniation of CitmamQ>- 
lazoimide into Cinnamenylcarbimide (Cmnaiuenyl 
t^p Cyanate).” And other papers. 

Friday, March s Royal Institution,Alberaarle-street. W , 

9 p m. Viscount F)sher, “ The Letters of Queen 
Victoria.” 

Architectural Association, 18, Tufton-street. S.W., 
7 ip m. 

Geologists’Association, University College, Gower- 
street, W.C., 8 p.m. i. Mr. L. Richardson, “ The 
Sec.tionsoi Xnferier Oolite on the Midford-Camer- 
toii Section of the Limpley Stoke Railway, 
Somerset.” 2. Mr. Gustave F. Dollfus, “ The 
Geology of the Paris Basin.*’ 

Saturday, March 6...Royal Institution, Albemarle-atreet, 
W., 3 p.m. Prof. Sir J. J. Thomson, “The Pro¬ 
perties of Matter.** (Lecture II.) 
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NOTICES- 

NEXT WEEK. 

Mom)\v, March 8 th, 8 p.m. (Cantor 
Lecture.) I. eon Gvmkk, A.M.I.E.E.. 

Modern Methods* of Artificial Illumination.*' 
(Lecture IV.) 

Wednesday, March loth, 8 p.m. (Ordi¬ 
nary Meet in^^.) W\irKR Rosenhatn, ‘‘The 
Application of the Microscope to the .Study of 
M(‘tals.” 

• Further particulars of the Society's meet- 
Hffs will be found at the end of this number. 


QUESTIONS AND ANSWERS. 

In view of tht; fact that the Royal Society of 
Arts includes amongst its members authorities 
on almost every branch of human knowledj^e, 
it has been suggested that the value and 
interest of the Journal would be greatly 
enhanced if some space w'ere devoted to corie- 
spondence of the “ Notes and Queries ” order. 
Readers in search of information on particular 
points which cannot be obtained from the 
usual books of reference, are, therefore, in¬ 
vited to make their wants known in the 
Journal, in the hope that they may ’ be 
assisted in their difficulties by their fellow^ 
members. Further particulars will be found 
under the heading “ Questiions and Answers," 
on p. 343- 


THE ALBERT MEDAL. 

The Council will proceed to consider the 
award O' the Albert Medal of the Royal 
Society of* Arts for 1909 early in May next, 
and they, therefore, invite members of the 
Society to forward to the Secretary on or 


before Saturday the 3rd April, the names of 
such men of high distinction as they may think 
worthy of this honour. The medal w’as struck 
to rew'ard “distinguished merit in promoting 
Arts, Manufactures, and Commerce," and has 
been awarded as follows in previous years :— 

In 1864, to Sn Rowland HUl, K.C.B., F.R.S., 
“ foi his jjieat seiMCfS to Arts, Manufactures, and 
Comnieice, m the ciealion of the pennv postage, and 
for his other reforms hi the po.stal s\stem of this 
country, the benefits oi which have, howev-er, not 
been confined to this country, but have extended over 
the ci\ihsed woild.” 

In 1865, to his Impciial Majesty, Napoleon 111 ., 
“ foi distinguished mciit in piomoting, in main ways, 
by his peisonal exertions, the international piogiess 
ol Alts, Manufactuies, .ind Comiueice, the pi oofs of 
which aie .ffioided l>\ Ins jmhtious palionage of An, 
his enlightened comnieK ial jiolicy, and especiallv by 
the abolition of pas-sporls in fax our of British sub¬ 
jects.’' 

In i86(>, to Alichacl Faraday, D.C.L., F.R.S., 
“ foi discoxcries in electricity, magnetism, and 
chemistry, which, in their relation to the indiistiies 
of the world, haxe so largeU promoted Aits, Manu¬ 
factuies, and Commeicc.” 

In 1867, R> Mj* (alteiwards Sir) W. Fotheigill 
Cooke and Professoi (afterwards Sir) Charles Wheat¬ 
stone, F.R.S., “in lecognilion of their joint labouis 
in establishing the fiisi elei trie telegraph," 

In 18O8, to Mr. /aftttixxaids Sir) Joseph Whiixvoith. 
LL.D., F.R.S., “foi the inventiou and iiianutuctuie 
of instruments of measuicment and unifonn standards 
by which the production of machineiy has been 
brought to a sUtc of perfection hitherto unap- 
proacbed, to the great advancement of Aits, Afanu- 
Pictures and Commerce.'’ 

In i86g, to Baion JustitH.'Vcn Liebig, Associate of 
the Institute of hranee, F'bi. Meinb. R.S., Chexahei 
of the Legion of Honour,. 8dc., “foi bis numerous 
valuable researches and writings, wdiich have con¬ 
tributed most importantly to the development of 
food economy and agiicullure, to the adxancement 
of chemical science, and to the benefits derixed 
from that science by Arts, Manufactures, lind Com- 
meice." 
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In 1870, to Vicomte Feidinand dc Lesseps, 
Member of the Institute of France, Hon. G.C.S.I., 
“for seivices lendercd to Arts, Manufactures, and 
Commerce, by the icalisation of the Suez ('anal.” 

In 1871, to Ml. (afterwards Sir) Heniy Cole, 
K.C.B., “for his important services in promoting 
Arl^, Manufactuies, and Commeice, especially in 
aiding the establishment and development of Inter¬ 
national Exhibitions, the Depaitment of Science and 
Art, and the South Kensington Museum.” 

In 1872, to Mi. (afterwaids Sir) Henry Bessemei, 
F.R.S., “for the eminent services lendercd by him 
to Alts, Manufactures, and Commeice, in developing 
the manufacture of steel.” 

In 1873, to Alichel Eugene Chevreul, hoi. Alemb. 
R.S., Member of the Institute of France, “ foi bis 
chemical researches, especially in icference to saponi¬ 
fication, dyeing, agriculture, and natural history, which 
for more than half a century have exercised a wide 
influence on the industrial arts of the world.” 

In 1874, (Jifterwards Sir) C. W. Siemens, 

D.C.L., F.R.S., “ foi his researches in connection 
with the laws of heat, and the practical applications 
of them to fuinaces used in the Arts; and for his 
improvements 111 the maiiufitcture of iron ; and gener- 
allv for the services lendered by him in connection 
with economisation of fuel in its various applications 
to Alanufactures and the Arts.” 

In 1875, to Michel Chevaliei, “the distinguished 
French statesman, who, by his wiitings and peisistcnt 
exertions, extending over many jears, has rendered 
essential services in promoting Arts, Alanufactures, 
and Commerce.” 

In 1876, to Sir George B. Airy, K.C.B., F.R.S., 
Astronomer Royal, “ for eminent services rendered 
to Commerce by his researches in nautical astronomy 
and in magnetism, and by his improvements in the 
application of the mariner’s compass to the navigation 
of iron ships.” 

In 1877, to Jean Bajitiste Dumas, For. Alemb. R.S., 
Alember of the Institute of France, “ the distinguished 
chemist, whose reseaiches have exercised a very 
material influence on the advancement of the 
Industrial Arts.” 

In 1878, to Sii AVm. G, Armstrong (afterw’ards Loid 
Armstrong), C.B., D.(]).L., F.R.S., “ because of his 
distinction as an engineer and as a scientific man, 
and because by the development of the transmission 
of power—^hydraulically—due to his constant efibrts, 
extending ov^er many years, the manufactures of this 
country have been gieatly aided, and mechanical 
power beneficially substituted for most laborious and 
injurious manual labour.” - 

In 1879, to Sir William Thomson (afterwards Lord 
Kelvin), O.M., LL.D., D.C.L., “on account 

of the signal service lendered to Arts, Manufactures, 
and Commerce, by his electrical researches, especially 
with reference to tht trhrlamission of telegraphic 
messages over ocean cabie^.’*^- > 

Tn 1880, to James Prescott Joule, LL.D., D.C.L., 

** for having established, after most laborious 


research, the true relation between heat, electricity, 
and mechanical work, thus affording to the engineer 
a sure guide in the application of science to industrial 
pursuits.” 

In 1881, to August Wilhelm Hofmann, AI.D., 
LL.D., F.R.S., Professor of Chemistry in the 
University of Beilin, “ for eminent services icndered 
to the Industrial Arts by his investigations in organic 
chemistry, and for his successful labour in promoting 
the cultivation of chemical education and lesearch in 
England.” 

In 1882. to Louis Pasteur, Alember of the Institute 
of France, For. Alemb. R.S., “for his reseaiches in 
connection with fermentation, the jueservation of 
wines, and the propagation of zymotic diseases in 
silkworms and domestic animals, whereby the arts 
of wine-making, silk production, and agiiculture 
have been greatly benefited.” 

In 1883, to wSii Joseph Dalton Hooker, K.C.S.I., 
C.B., M.D., D.C.L., LL.D., F.R.S., “for the 
eminent services which, as a botanist and scientific 
traveller, and a'^ Director of the National Botanical 
Department, he has rendered to the Arts, Alanufac¬ 
tures, and Commerce by promoting an accuiatc know¬ 
ledge of the floras and economic vegetable pioducts 
of our scvcial colonics and dependencies of the 
Empire.” 

In 1884, to Captain James Buchanan Eads, “ the 
distinguished American engineer, whose works have 
been of such gieat service in improving the w'ater 
communications of North Ameiica, and have tliereby 
rendered valuable aid to the commerce of the 
world.” 

In 1885, to Air. (afterwards Sir) Henry Doulton, 
“ in lecognition of the impulse given by him to the 
production of artistic ])ottery in this country.” 

In 1886, to Samuel Cunliffe Lister (afterwards Loul 
Masham), “ for the services he has rendeied to the 
textile industries, especially by the substitirioii ol 
mechanical wool combing for hand combing, and by 
the introduction and development of a new indushy 
—the utilisation of W'aste silk.” 

In 1887, to Her Majesty Queen Victoria, “in 
commemoration of the progress of Arts, Alanufactures, 
and Commerce throughout the Empire during the 
fifty years of her reign.” 

In 1888, to Professor Hennann Louis Helmholtz, 
For. Memb. R.S., “in recognition of the value of 
bis re.searches in various branches of science and of 
their practical results upon music, painting, and the 
useful arts.” 

In 1889, to John Percy, LL.D., F.R.S., “ for his 
achievements in promoting the Arts, Manufactures, 
and Commerce, through the world-wide influence 
which his researches and writings have had upon 
the progress of the science and practice of metal¬ 
lurgy.” 

In 1890, to Dr. (afterwards Sir) William Heniy 
Perkin, F.R.S., “for his discovery ol the method of 
obtaining colouring matter from coal tar, a discovery 
which led to the establishment of a new and im- 
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portant industry, and to the utilisation of large 
quantities of a previously woithless material.** 

In i8gi, to Sir Frederick Abel, Bart., G.C.V.O., 
K.C.B.,D.C.L.,D.Sc., F.R.S., “in recognition of the 
manner in which he has promoted several important 
classes of the Arts and Manuhictures, by the appli¬ 
cation of Chemical Science, and especially by his 
researches in the manufactuie of iion and of steel; 
and also in acknowledgment of the great services 
he has rendered to the State in the provision of 
improved war material, and as Chemist to the War 
Dejiartment.** 

In i8q2, to Thomas Alva Edison, “in lecognition 
of the merits of his numerous and valuable inventions, 
especially his imjirovements in telegraphy, in tele¬ 
phony, and in electric lighting, and for his discovery 
of a means of leproducing vocal sounds by the phono- 
giaph.” 

In 1803, to Sir John Bennet Lawes, Bart., F.R.S., 
and Sii Henry Gilbeit, Ph.l)., F.R.S., “for their 
joint servKes to scientific agiicultuic, and notably for 
the rcseaichcs which, throughout a jieriod of fifty 
ycais, ha\e been carried on by them at the Experi¬ 
mental harm. Rothamsted.” 

In i 8()4, to Sii Joseph (afterwards Lord) Lister, 
F.R.S., “ loi the discovery and establishment of the 
antiseptic method of treating Mounds and injunes by 
which not only has the ait of surgery been greatly 
promoted, and human life saved in all parts of the 
M’orld, but extensive industiies ha\e been cieated for 
the sufiply of mateiials required for carrying the 
tieatinent into efloct.” 

In i 8<)5, to Sii Isaac Lowthian Bell, Bait., F.R.S., 
“in recognition of the serMces he has rendered to 
Arts, Manufactures, and Commeice by his metal¬ 
lurgical lescarches and the lesulting development of 
the iron and steel industries.” 

In 189(1, to Prof. David Edw’ard Hughes, F.R.S., 
“ III recognition of the scrMccs he has lendered to 
Arts, M inufactures, and (aimmeice, by his numerous 
inventions in electricity and magnetism, especially 
the printing telegraph and the microphone.** 

In 1897, to George James Symons, F.R.vS., “for 
the services he has lendeted to the United Kingdom 
by afloiding to engineers engaged in the M^ater 
supply and the scM'age of tOM’ns a trustworthy basis 
for their work, by establishing and currying on 
dining nearly forty years systematic observations 
(now at over 3,000 stations) of the rainfall of the 
British Isles, and by recording, tabulating, and 
graphically indicating the results of these observa¬ 
tions in the annual volumes published by himself.** 

In 1898, to Professor Robert Wilhelm Bunsen, 
M.D., For. Memb. R.S., ‘Hn recognition of his 
numerous and most valuable applications of Chemistry 
and Physics to the Arts and to Manufactures.” 

In 1899, to Sir William Crookes, F.R.S., “for 
his extensive and laborious researches in chemistry 
and in physics; researches which have, in many in¬ 
stances, developed into useful practical applications in 
the Arts and Manufactures.** 


In 1900, to Henry Wilde, F.R.S., “for the dis¬ 
covery and practical demonstration of the indefinite 
increase of the magnetic and electric forces from 
quantities indefinitely small, a discovery noM" used in 
all dynamo machines; and for its application to the 
production of the electric search-light, and to the 
electro-deposition of metals from their solutions.’* 

In 1901, to His M\jesty the King, “in 
recognition of the aid rendered by His ]Maj*esty to 
Arts, Manufactures, and Commerce dunng thirty- 
eight years* Presidency of the Society of Arts, by 
undertaking the direction of important exhibitions 
in this country and the executive control of British 
re{>resentation at International Exhibitions abroad, 
and also by many othei services to the cause of 
British Industry.” 

In 1902, to Professor Alexander Graham Bell, “ for 
his invention of the Telephone.” 

In 1903, to Sir Charles Augustus Hartley, K.C.M.G., 
“ in recognition of his services, extending over 4^ 
years, as Engineer to the International Commission 
of the Danube, which ha\e re.sulted in the opening up 
of the navigation of that river to ships of all natioms. 
and of his similar services, extending o^'er 20 years, 
as British Commissioner on the International Tech¬ 
nical Commission of the Suez Canal.” 

In 1904, to Walter Oane, “in recognition of the 
services he has rendered to Art and Industry by 
avrakening popular interest in Decorative Art and 
Craftsmanship, and by promoting the recognition of 
English Art in the form most material to the com¬ 
mercial prosperity of the country.” 

In 1905. to Lord Ravleigh, O.M., D C.L., Sc.D., 
F.R.S., “in lecognition of the influence which his 
researches, directed to the increase of scientific knou'* 
edge, have had upon industrial progress, by facilitating, 
amongst other scientific applications, the provision of 
accurate electrical standards, the pioduction of im¬ 
proved lenses, and the development of apparatus for 
Sound Signalling at Sea.*' 

In 1906, to Sir Joseph Wilson Swan, M. A., D.Sc , 

F. R.S., “ for the important part he took in the in 
vention of the incandescent electric lamp, and for hia 
invention of the carbon process of photographic 
printing.” 

In 1907, to the Earl of Cromer, O.M., G.C.B., 

G. C.M.G., K.C.S.I., C.I.E., “ In recognition of 
his preeminent public services in Egypt, M'here he 
has imparled security to the relations of this country 
with the East, has established justice, restored order 
and prosperity, and, by the initiation of great works, 
has opened up new fields for enterprise.” 

In 1908. to Sir James Dewar, JT. A., D.Sc., LL.D., 
F.R.S., “ For his investigations into the liquefaction 
of gases and the properties of matter at low tempera¬ 
tures, investigations which have resulted in the pro¬ 
duction of the lowest temperatures yet reached, the 
use of vacuum vessels for thermal isolation, and the 
application of cooled charcoal to the separation of 
gaseous mixtures and to the production of high 
vacua.** 
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PROCEEDINGS OF THE SOCIETY- 


CANTOR LECTURE. 

On Monday evening, March ist, Mr. 
Lkon Gasirr, A.M.I.E.E., delivered the 
third lecture of his course on “ Modern 
Methods of Artificial Illumination.” The 
lecture was illustrated with apparatus kindly 
lent by the following firms *— 

Messrs, the Gas Economising and Improved fJeht 
Syndicate, Limited (Blanchard System).—Our,* ^00 
candle-power self - contained paraffin incandescent 
lamp, fitted with inverted burner ; one portable table 
lamp working on the same system. 

Messrs, the United Kingdom Lighting Tiust, 
Limited.—Examples of latest type of (Kitson) ‘‘Em¬ 
pire ” incandescent peti oleum self-contained lamp of 
1,000 candle-power. 

Messrs. Petrolite, Limited.—Two examples of 
Petrolite *’ petroleum incandescent lamps. 

Messrs balk, Stadelniann and Company, Limited. 
—Specimen of “Liicisca” portable petroleum incan¬ 
descent lamp. 

Messrs, the Univeisal Gas Methane and “Buisson 
Hella’’ Company, Limited.—Portable incandescent 
petroleum lamp, fitted with Hella Bushlight ” 
mantle and burner. 

Messrs, the Machine Gas Syndicate (Cox’s 
Air-Gas System). — Complete plant (estimated 
capacity 280 cubic feet per hour, 28 lights each 
consuming 10 cubic feet, and yielding 125 candle- 
power), supplying aii-gas to various burners, the 
gas being passed through a piping immersed in a 
freezing mixture, with the object of demonstrating 
that there is no condensation in the pipes. 

Messrs, the National Air Gas Company, Limited 
(Glascoe’s Patent).—Exhibition of complete plant 
(20 burners of 30 candle-power, or 40 of 25 candle- 
power, 100 cubic feet per hour estimated capacity), 
feeding various ty]>es of inverted and other incan¬ 
descent mantles. 

Messrs. Strode and Co. (Acrogen system).— 
Exhibition, of complete Aerogen plant, estimated 
capacity 35 burners, each consuming 2 cubic feet 
of gas, and yielding 2 c; candle-power, supplying 
petrol air gas to \anous inverted and other 
burners. 

Messrs, the Acetylene Illuminating Co., Limited.— 
Complete dissolved acetylene outfit, suitable for 
motor-cars and other purposes ; De Lane’s automatic 
lighting appliances for buoys, &c. ; oxy-acetylene 
flame for lanterns, ^c. 

Messrs, the Standard Acetylene Co.—Complete 
generating plant to receive a ch^ge of 12 lbs. carbide, 
estimated capacity 30 hurnws, consuming 10 cubic 
feet of gas per houi; water to carbide feed type, 
supplying a series of elegant types of burners. 

Messrs. R. Frister and Co., Limited (Oberschon- 


weide, Berlin).—Examples of “ Tubus incandescent 
gas-burner, capable of burning in horizontal position. 

A specimen of non-combustible carborundum wick 
for use with spirit-lamp, &c , the invention of Dr. 
B. Monasch, of Augsburg, was also on exhibition. 

[All these exhibits were shown in actual 
operation.] 

The lectures will be published in the 
Journal during^ the summer recess. 

INDIAN SECTION. 

Thursday, Ft'bruary 25, 1909; StrRk hakd 
Tfmple, Bart., C.I.E., in the chair. 

The paper read was— 

THE BUDDHIST AND HINDU ARCHI¬ 
TECTURE OF INDIA. 

Bv Arthi R Am i hony M \cih)Nrli., M.A., 
Ph.D., F.B.A., 

Hoden Professor of Sanskjit, I'nivorsit) of Oxford. 

The literary records of India, beginning with 
the Rigveda, go back to an earlier date than 
those of any other Indo-European people ; but 
they supply hardly any information about chro- 
nology, because of the total lack of works of a 
historical character during the enormous period 
extending from the rise of Indian literature 
(perhaps as early as 1500 K.t.) and the begin¬ 
ning of the Mohammedan Conquest (c. 1000 
A.u.). We an* accordingly very largely de¬ 
pendent on arch.'eology in its various branches 
for the reconstruction of the external history 
of the religious and social institutions as well 
as of the political events of early times. The 
study of archaeology is, therefore, relatively 
more important in India than in perhaps any 
other country of the present day. But the 
ancient monuments in which so much informa¬ 
tion lies buried have been disappearing from 
the face of the land. Thousands have been 
lost for ever. Vast numbers were destroyed or 
mutilated by the Mohammedan invaders in 
bygone centuries. Many others have from 
time immemorial be^n used as quarries by 
neighbouring villagers. Others have fallen 
into irretrievable ruin simply through the 
ravages of time. Some antiquities of price¬ 
less value are known to have been de¬ 
stroyed within the last century. Thus the 
great Stupa of Amaravati in Southern India 
was standing less than one hundred years 
ago, but now there is hardly a trace of it left, 
though several of its sculptures have been ^ 
rescued for museums. It is recorded that, 
about 60 cartloads of ancient Buddhist sculp- 
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tures were removed from Sarfinth, near 
Benares, and thrown into the neighbouring 
river to form the foundations of a new bridge 
about a century ago. The tower of the 
splendid Sun T(‘mple at Konftrak, in Orissa, 
W'as in great part still standing 70 years ago, 
but since then has fallen entirely ; but, as Fer- 
gusson, the archieologist, says, whether from 
stress of weather or by aid from the Public 
Works Department is by no means clear. If I 
am not greatly mistaken, the process of 
destruction has even been accelerated during 
the past ctmtury. Mucli damag-e has thus 
been done in the process of making roads, 
railways, and bridges. 'J'he effet t of some of 
these operations 1 myselt have seen. Great 
harm is also done, in Southern India espe¬ 
cially, by the practice of pulling dowai old 
shrines and using the materials for building new 
ones. 1 saw an t'xample of this at Madura. 
Some of the blocks of the old edifice were 
still lying about, one of them bearing half of 
what was probably the mo.st ancient inscrip¬ 
tion yet found m that part of the country. The 
other half had disappeared, having doubtless 
been built into the wall of the new shrine. 
Buried sites have further been often greatly 
injured by the operations of untrained and irre¬ 
sponsible e.xcavators, and innumerable sculp¬ 
tures of great archn ological value have been 
thus dispersed and lost. This disastrous state of 
things at once attracted the attention of Lord 
Curzon on his arrival in India as Viceroy. 
Without delay he proceeded to reorganise the 
Arch,i‘ological Department on a permanent 
and systematic footing. He then, in the year 
1904, passed the Ancient Monuments Preser¬ 
vation Act, by w'hich he has conferred a 
benefit of the very greatest importance on 
India, The ancient monuments of the country 
are now under the direct charge of the Archaeo¬ 
logical Department. All that survive will 
henceforth be carefully preserved and kept in 
repair. Ancient sites will no longer be at the 
mercy of amateur excavators. Archa-ological 
finds will be placed in Government museums 
and all traffic in them put a stop to. I had 
many opportunities of seeing the beneficial 
effects of this Act during a tour of six months 
which 1 recently made in India and Ceylon, 
where J visited all the" most important archaio- 
logical remains. Of these I took many 
photographs and very full notes. I propose 
to restrict W'hat I am going to say about 
these ancient monuments to what I have 
seen with my own eyes, excepting only a few 
references to later developments in other 
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countries to which Buddhism spread from 
India. 

In the pre-Buddhistic phase of Indian 
religion from w'hich Hinduism is directly 
descended, carved images of the gods and 
temples for worship were ecjually unknown. 
It is hardly in bt* expected that the very 
rudimentary arr of that early age should 
have attempted to represent in an anthro¬ 
pomorphic form gods which were still felt to be 
the deifications of natural phenomena, such as 
sun, fire, sky, wind. And in the absence of 
images, structural places of w'orship would not 
be wanted. The fire and Soma ritual of this 
early age w^as conducted in an open air en¬ 
closure, or in connection with the domestic 
hearth. 

'J'hus, though the earliest record of Indian re¬ 
ligion, the Rigveda goes back to a very ancient 
date, probably 1500 H.t'.. Indian religion did 
not begin to express itself in the form of struc¬ 
tural and plastic art till a comparatively late 
period. For none of the architectural or 
st'ulptural antiquities which survive in India 
can, w’lth one exception, be dated earlier than 
260 n.c. These earliest remains are all con¬ 
nected wdth religion ; and the form of religion 
which they illustrate is Buddhism. The one 
exception is a brick Stupa or relic mound at 
Piprahwa, on the Nepal frontier, which was 
explort'd ten years ago, and has, with proba¬ 
bility, been assigned to 450 l»..c. 

It is with the reign of Asoka, the great 
Emperor (264-227 n.c.), wdiose rule extended 
practically over the w^hole peninsula, that the 
history of Indian art can really be said to 
begin. Originally an adherent of the Brahman 
religion, he became a convert to the doctrine 
of Buddha and devoted himself to promoting 
its interests, during the remainder of his life. 

The history of Buddhist architecture in 
India extends over about nine centuries, and 
may be divided into three roughly equal 
periods. The earliest period reaches from 
250 H.c. to 50 A.n. The monuments which 
survive from this period are almost exclu¬ 
sively the work of Buddhists. It was the 
Buddhists who introduced the use of stone in 
architecture at the commencement of this 
period. The Buddhists, in fact, were the first 
who built with stone in India. For some cen¬ 
turies before the beginning of this period, the 
architectural use of brick had been known, as 
is proved by the Stupa of Piprahwa, which, as 
I have already said, probably dates from 
450 B.c. But the ornamental buildings of the 
pre-Asokan age must have been built of wood* 
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like the modern palaces of Burma, only the 
substructures being made of brick. The whole 
history of Indian architecture points to pre¬ 
vious construction in wood, the stone monu¬ 
ments being, to a large extent, imitations of 
wooden models. The second, and as far as 
Buddhist sculpture is concerned, best period, 
extends roughly from A.D. 50 to 350 A.D., the 
third period from 350-650 A.D. 

The remains of Buddhist art in India are 
almost entirely architectural and sculptural; 
sculpture practically always appears in con¬ 
nection with the architecture, and invariably 
in the service of religion. 

Early Buddhist architecture may be divided 
into three main groups :—(i) “ Stupas,** or relic 
mounds ; (2) “ Chaityas,** or places of worship, 
corresponding to our churches; and (3) 
“ Viharas,” or dwellings for the monks. 

I will begin with the '"Stupa.** This is a 
dome-shaped structure which was a develop¬ 
ment of the low sepulchral tumulus or mound 
of earth, in which baked bricks were substituted 
for earth with a view to durability. The purpose 
for which they were erected by the Buddhists 
was to serve as monuments enclosing relics of 
Buddha or of Buddhist saints, which were 
placed in a stone coffer. Some, however, con¬ 
tained no relics, but were only commemorative 
of important events or miracles connected with 
the history of Buddha. 

I will begin my account of Buddhist archi¬ 
tecture with the Stupa, 

As representative of this form of structure 
wc may take the large Stupa at Sanchi in 
Central India, which, dating in all probability 
from the third century H.C., is an example of 
the Asoka type. Upon a substructure consist¬ 
ing of a low circular drum a hemispherical 
dome was erected. This dome was surrounded 
by a procession path forming the upper rim of 
the drum. On the top of the dome was a box¬ 
like structure surmounted by an umbrella (the 
Indian emblem of sovereignty), and surrounded 
by a stone railing. This structure is usually 
called a tee (a Burmese word). The tee has 
disappeared from all the Indiam Stupas, but 
its form can be seen from the Stupas surviving 
in Ceylon, as well as from stone models and 
sculptural representations preserved in great 
numbers in India. 

The Stupa itself was .surrounded by a 
massive stone railing, with gates on four sides, 
enclosing a procession path and a sacred pre- 
pnet. Both the rails anid the gates were 
.^^mistakable imitations of wooden models. 

^ The gateways, which are usually called by the 


Sanskrit name of Torana, were introduced 
into China and Japan along with Buddhist 
architecture from India. In China, under the 
name of Pailoos, they are frequently still con¬ 
structed in wood ; when made of stone they 
retain down to the present day the forms and 
details of wooden construction (like the gate¬ 
ways of Sanchi)., A very remarkable thing 
in the history of this architectural feature is 
that these Pailoos are still used in China as 
gateways to simulated tombs just as their 
prototypes, the Toranas, were used at Sanchi 
2,000 years ago. 

Buddhism was introduced into Japan byway 
of Korea about 600 A.T>. It is probable that the 
Japanese Tori-i, gateways similar in form to 
the Indian Toranas, and always found at the 
entrance of Shinto temples, are descendants of 
the Indian Toranas. There are similar gate- 
w^ays in Korea. 

The earliest Stupas were very low in pro¬ 
portion to their diameter. Thus the oldest 
known example, that of Piprahwa (^50 P..C.), 
stands only about 22 feet high, with a diameter 
at the base of 116 feet. As time went on the 
relative height increased. Ihus the great 
Stupa at Sanchi, erected some 200 years 
later, is 54 feet high, while the basal diameter 
of the dome is 106 feet. The proportional 
height here is just about half, while at Piprahw^a 
it is less than one-fifth. 

The Stupa of Sarnath, near Benares, was 
erected several centuries later. Here the height 
IS no feet above the surrounding ruins and 128 
feet above the plain, with a diameter of 93 feet. 
Thus the height is now considerably more than 
the diameter. In other words, the Stupa shows 
a tendency in course of time to assume the 
shape of a tower. 

Concurrently with the elongation of the 
Stupa we can see an elongation taking place 
in the tee also. This may be observed in 
chronologically successive rock - cut ' speci¬ 
mens at Ajaiita, The combined elongation 
is well represented by a Stupa found in Cam¬ 
bodia. The next step is a further elongation 
of the tee with a corresponding diminution 
and flattening of the main body of the 
Stupa as shown by an example in Nepal. 
Here the umbrellas have disappeared and 
assumed the shape of thirteen roofs. In the 
Indian rock-cut specimens there are never 
more than three umbrellas, but in many of the 
model stone Stupas in Behar there are nine. 
Proceeding to Burma, we find the process 
going still further. In a pagoda found in 
Pegu, the tee is very long, though the 
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Stupa still remains in an attenuated form. 
But in another Burmese example hardly 
anything but the tee is left, the lower 
portion almost disappearing. Finally, we 
come to the last development in China, 
where the toe is practically all that is left. 

T do not think it would be easy to find a 
more remarkable example of evolution in 
art. 'I'he process of development, when 
pictorially represented in its successive stages, 
almost resembles that of growth in the 
vegetable w'orld. Here you have an Indian 
architectural ornament, consisting of a few 
superimposed umbrellas only a few feet high, 
finally transformed into a nine-roofed Chinese 
pagoda reaching the height of 200 feet. Fer- 
gusson, in his Plistory of Eastern Archi¬ 
tecture,*' suggests that the Chinese pagoda is 
derived from the Stupa, but he nowhere tries to 
prov<" the connection, though some of the 
illustrations in his own work supply part of the 
evidence. 1 hope the illustrations of the suc¬ 
cessive stages which I showed when reading 
this paper demonstrated the connection. 

The Stupa became, to the early Buddhist, 
the religious edifice. In the earliest sculptures 
we constantly find representations of it being 
adored by men, celestial beings, and even 
animals, such as elephants. It was also the 
sacred object alw^ays set up for w'orship in all 
the temples of early Buddhism in India. 

This brings me to the second class of 
Buddhist religious buildings, the so-called 
Chaityas, which are thi* exact counterpart of 
Christian churches, not only in form, but in 
use. Till recently only rock-cut examples, to 
the number of about thirty, were known in 
India. These enable us to understand what 
the interiors, at least, of these structures were 
like. The existence of these rock-cut temples 
is a great advantage for the history of archi¬ 
tecture in India, because they are still the 
same as when they were originally designed, 
some of them well over two thousand years 
ago, while the original form of far later struc¬ 
tural temples is often quite obscured by modifi¬ 
cations and additions. 

The typical Chaitya consists of a nave and 
side aisles, terminating in an apse or semi- 
dome. The pillars separating the nave from 
the aisles are continued round the apse. 
Under the apse and in front of its pillars is the 
rock-cut Stupa, nearly in the same position as 
that occupied by the altar in a Christian 
church. The tee was doubtless usually sur¬ 
mounted by a wooden umbrella, but this has 
everywhere disappeared except at Karli^ the 


finest Chaitya cave in India. The wooden um¬ 
brella there was in quite a good state of pre¬ 
servation when 1 saw it in November, 1907. 
The roof of the Chaitya is semi-circular. The 
door is opposite the Stupa. Over the door¬ 
way is a gallery. Above this is a large 
window shaped like a horse-shoe. This 
window is constantly repeated on the fa9ade 
as an ornament. 

The outward appearance of the structural 
Chaitya was for a long time somewhat conjec¬ 
tural, though one of the monolith Hindu 
temples, called the Seven Pagodas, near 
Madras, supplied the key; but some recent 
discoveries of ancient structural Chaityas in 
the Bombay and Madras Presidencies have 
confirmed these conjectures, especially as 
regards their wooden origin. 

The excavation of these Chait3'^as extended 
from 260 B.c. to about 600 A.D., and the 
history of the development of their style can 
be followed step by step throughout these nine 
centuries. The oldest of them date from the 
time of Asoka, and are situated at Barabar in 
Behar, sixteen miles north of Gaya. The most 
important of them is called the Lomas Rishi 
Cave (the Cave of the Hairy Sage). The 
front is carved so as to represent in rock 
the form of the structural Chaityas of the 
age. The posts, the five rafters, and the 
blocks at the sides are all imitations of 
wood. The door has also the primitive 
feature of jambs sloping inwards, in imitation 
of wooden buildings. The hall inside has a 
semi-circular roof. It is adorned with no kind 
of ornament, but the granite surface of the 
rock is highly polished throughout. Beyond 
the hall there is an almost circular apartment. 
This is a remarkable feature, because it repre¬ 
sents an experimental stage in rock-excava¬ 
tion, It is evidently an attempt to represent 
the shape of a Stupa in the form of a hollow 
chamber, instead of, as in later excavations, 
leaving a mass of rock at the end of the nave 
to be carved into a solid Stupa. 

All the most important examples of Chaityas 
occur at six places in Western India. As we 
pass from the earliest to the latest specimens, 
we can clearly trace progress towards stone 
construction on the one hand, and degeneracy 
of cult on the other. In the oldest of these 
Western caves the pillars of the nave slope 
inwards, as in wooden structures, to resist 
the thrust of a circular roof. The rafters here, 
as well as the screen, were made of wood, but 
these have long since disappeared. In later 
specimens, the pillars of the nave and the 
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jambs of the door become straight, and the 
screen consists of rock. 

At Ajanta there are four Chaityas. The 
second oldest of these shows a very interest¬ 
ing transition from wood to stone. For while 
the ribs of the vaulted roof of the nave were of 
wood, the ribs in the aisle are of stone, copied 
from wooden forms. 

The third Chaitya at Ajanta (No. 19) is 
at least four centuries later, dating proba¬ 
bly from the fifth century A.D. Here all trace 
of woodwork has disSappeared, earlier wooden 
forms being everywhere reproduced in stone. 
The rail ornament so common in the earlier 
caves has vanished, while the horse-shoe 
window-heads employed as a decoration on the 
fa9ade are dwarfed. A striking change is the 
fact that figure sculpture has superseded the 
plainer architectural forms of the earlier caves. 
The greatest change, however, is this. Buddha 
has now been introduced in all his attitudes. 
Only ordinary mortals are sculptured in the 
earlier caves, while Buddha never appears. 
Now he is even the object of worship, his 
image being placed in front of the Stupa 
itself, which alone was adorned in the older 
Chaityas. In place of the atheism of the 
Buddhism of an earlier age, we find ourselves 
here confronted with an overwhelming idolatry. 

In the last of the Ajknta Chaityas (No. 26) 
which dates from about 600 A.D., the sculp¬ 
tures are more mythological than in the 
previous cave, evidently approximating to the 
iconography of Brahmanism. 

We now come to the caves of Ellora, which 
are particularly interesting from a comparative 
point of view, because here we find Buddhist, 
Jain, and Brahman temples side by side, while 
the Ajanta caves are exclusively Buddhist. 
The large Buddhist Chaitya here appears to 
be of about the same age as the latest 
example at Ajanta, /.e., somewhere about 
600 A.D. 

The evidence of lateness here is very mani¬ 
fest. The great horse-shoe opening is for the 
first time absent in the facade. Instead of it 
we find a small upper window, a reminiscence 
of the horse-shoe, with a lower and wider 
window, divided by two pillars, below. The 
ond of the nave is entirely blocked by the 
Stupa. The Stupa itself, instead of being 
circular, has a frontispiece which makes it 
square on this side. This addition has a 
figure of Buddha seated with his feet down, 
and surrounded with attendants and fiying 
8 fp the latest style of Buddhist art. 

S Finally, we have at a place called Kholvi 


what is probably the latest Buddhist Chaitya 
cave in India. The Stupa which it contains is 
no longer solid, but is hollowed out into a cell 
in which an image of Buddha is placed. This 
marks the last step in the development of the 
Buddhist temple. A link connecting this 
formal stage with the later Jain and Hindu 
temples is to be found in an old structural 
Vishnu temple dating from about 700 A.D. 
Here the Stiipa is superseded by a cell for the 
image, but this cell still has a semi-circular 
back and is separated from the outer wall by a 
passage for circumambulation, which is a con¬ 
tinuation of the aisles as in the Buddhist 
Chaitya. The transition is completed by the 
next step when the cell is made square. This 
is the case at Pattadkal in an early Hindu 
temple, which is otherwise the same in plan 
as the one I have just described. 

The development of the Buddhist temples 
which I have just traced will show you, 1 think, 
how important archa‘ological evidence is for the 
history of Indian religion as well as .architec¬ 
ture and sculpture. .Showing how the Budd¬ 
hist religion gradually became idolatrous and 
approximated more and more to Hinduism, it 
makes us understand how that religion could 
die of inanition in India in face of the revival of 
Hinduism, which had absorbed much of the 
ethical teaching of Buddhism, and had even 
come to acknowledge Buddha as one of the ten 
Avatars of Vishnu. Thus Buddhism, which 
had originally emerged from the older Brah¬ 
manism, again relapsed in India, after more 
than 1,000 years, into a later form of the same 
religion. 

Besides the structural Stupas or their substi¬ 
tutes, the rock-cut temples, th(*re arose Viharas 
or monasteries, as residences for Buddhist 
monks. Our knowledge of these is still more 
dependent than in the case of Chaityas, on the 
rock-cut examples. There are about nine hun¬ 
dred Buddhist caves of this class in India, 
besides about one hundred belonging to the 
Jain and Brahman religions. According to the 
rock-cut specimens, the Viharas consisted of a 
hall (sala), generally square, but sometimes 
oblong, surrounded by a number ol cells or 
sleeping cubicles, and shaded by a verandah 
in front. The cubicles in the oldest caves 
usually cpntain a stone bed. There is gene¬ 
rally only a single floor, but examples of two-¬ 
storeyed Viharas are not wanting. The only 
examples of Viharas in Eastern India are 
found at Udayagiri, in Orissa. 

All the rest are found in Western India, 
Probably about forty of these were excavated 
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before the Christian era. The four most im¬ 
portant of these occur, one each at Bhaja 
and Bedsa, and two at Ajanta. That at 
Bedsa is specially interesting because the 
Yihiira here has an apse, which points to this 
being a first attempt to (‘xcavate a Vihara in 
rock, as it imitates the shape of a Chaitya. 
The interior of Vihara (No. 12) at Ajanta, is 
adorned with seven horseshoe arches, four 
over the doorways of cells, while three are 
simply ornamental. 

The second of the early Ajanta Viharas 
dating from about the end of the first century 
is a transitional example. For here we 
first meet with a Vihara ceiling supported 
by pillars in the centre. These are four in 
number. It is to be noted that in all these 
early Western Viliaras there is no figure sculp¬ 
ture, no reliefs, no carved emblems even. The 
only ornament consists of horse-shoe arches 
and the Buddhist rail as a string course, with 
an occasional pilaster. 

In the VMharas of the second period a further 
step is taken in construction. The number of 
pillars supporting the roof is increased to 12, 
which are arranged as a square with four on 
each side. This advanci' is always accom¬ 
panied by the degenerate feature of a sanctuary 
containing an imag(‘ of Buddha being intro¬ 
duced in the back wall. The next step was to 
increase the number of pillars to 20, then 24, 
and finally 28. 

Nasik and Ajanta are the most interesting 
places for the study of N'iharas, the groups of 
caves in both places being purely Buddhistic. 
One of the principal ones (No. 3) at Nasik 
has a verandah with Persepolitan pillars. 
Jt has a hall 40 feet square, without pillars, 
and contains 16 cells. In the middle of the 
back wall is added the new feature of a 
Stupa carved in relief. 

There is at Nasik another and larger Vihara 
which has the still later addition, at the inner 
end, of a sanctuary with two richly carved pillars 
in front and containing within it a colossal 
seated Buddha with flying and standing 
attendants, doorkeepers, dwarfs and so 
forth, such as are not found till in the fifth 
century. 

Ajanta has more Buddhist Viharas than any 
other place, the number being twenty-two. 
These are specially important a» supplying a 
complete series of examples of Buddhist art, 
without any admixture from Hinduism or any 
other religion, extending from 200 B.c. to 
600 A.D., and thus belonging to all three 
periods. As they contain many inscriptions 


the dates of the caves are fairly well known, 
and thus help to fix the chronology of other 
groups. 

The caves of Eflora are, however, the 
historically most interesting with reference to 
the inter-relation ot the three Indian religions. 
Buddhism, Brahmanism, and Jainism. For 
here we have side by side three groups of 
caves (altogether thirty-three), distinctly re¬ 
presenting those religions, w’hile the transi¬ 
tions from one to the other can be clearly 
traced. Of the Buddhist group of twelve, 
eleven are Viharas. The sanctuaries of most 
of these contain figures of Buddha seated, but 
with the feet down and not folded under them. 
Thus, the Buddhist monastery is becoming a 
place of worship in which figures of Buddha 
are ousting the monks from their cells. These 
Viharas come do^^n to about 700 A.D., at 
w'hich point the earliest Brahman examples 
begin. There are here three two-storeyed caves 
which illustrate clearly the transition from 
Buddhism to Brahmanism. The first is en¬ 
tirely and unmistakably Buddhist. The 
second is similar in plan, and the sculptures 
are still all Buddhist but these deviate 
sufficiently from the usual simplicity to have 
justified the Brahmans in appropriating this 
cave as belonging to their religion. The third 
is very similar in plan to the preceding one. 
but the sculptures are all unmistakably Brah¬ 
man. It is evidently the earliest Brahman 
cave, being a close copy of the preceding 
Buddhist example. 

We have thus arrived at the beginning of 
the Hindu period of Indian architecture. 
We have seen that the Buddhists were 
the first builders and carvers in stone in 
India, beginning in the third century H.c, 
It is only on Buddhist monuments that 
w'e find the earliest representations of Hindu 
deities. Thus Lakshmi, the Hindu goddess 
of Fortune, worshipped by two* elephants 
pouring water over her, appears on Bud¬ 
dhist sculptures from the second century B.c. 
onwards. But the oldest remains of inde¬ 
pendent Hindu art, either sculptural or archi¬ 
tectural, only date from several centuries after 
the beginning of our era. These considerations 
in themselves justify the presumption that 
Hindu architecture is derived from the older 
art of the Buddhists. This presumption is 
borne out by the fact that the earliest extant' 
Hindu samples are, as I have just shown» 
practically identical in form with the latest 
Buddhist specimens, differing from these latter 
only in having the image of a Hindu deity, 
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instead of one of Buddha, placed in the shrine. 
A^ain, at Ellora, some of the sculptures in the 
earliest Hindu cave temples are hardly distin¬ 
guishable from those of the latest Buddhist 
caves at that place. 

The whole surface of India is covered with 
Hindu temples, the vast majority quite modern 
or comparatively modern. The number of 
ancient shrines is small, chiefly in consequence 
of the destructive religious fury of the Moham¬ 
medans, who invaded India from 1000 a . d . 
onwards. The oldest specimens date from 
about 600 A.])., and the best examples are to be 
found between that date and 1300 A.i>. In sur¬ 
veying these ancient monuments we can clearly 
distinguish two styles, each of which shows 
a definite type from the beginning. The 
geographical distribution of these two types is, 
to begin with, rather interesting. For the 
Southern or Dravidian style of Hindu architec¬ 
ture is found only within the tropics, or south 
of the 23rd degree of northern latitude. The 
Northern or Indo-Aryan style, on the other 
hand, is found only north of the tropic of 
Cancer, excepting only the eastern and western 
extremities of its territory, which come down 
to the 20th degree. A historical study of these 
two, moreover, shows that the Hindu temples 
of both styles are developments of Buddhist 
prototypes. But the remarkable thing is that 
they are respectively the descendants of two 
entirely distinct classes of Buddhist building ; 
for it can be shown that the Dravidian Hindu 
temple has been evolved from the Buddhist 
monastery, while the Indo-Aryan Hindu temple 
has been developed from one of the other two 
classes of Buddhist building. 

I will deal with the Dravidian temple first. 
The earliest representative of this type is a 
temple at Mahabalipur, one of the Seven 
Pagodas, situated near the seashore, 35 miles 
south of Madras. It is a monolith, being 
hewn out of a single block of granite, and 
dates from about 600 a.d. It is clearly Brah- 
manic in origin, as is shown by the sculpture 
as well as the inscriptions. But it is evidently 
also a model of a Buddhist monastery of four 
stories. The plan is square, the pyramidal 
tower representing the upper storeys contain¬ 
ing the cells of the monks. The design of the 
regular structural Dravidian temple is a 
square base ornamented externally with pilas¬ 
ters, and containing the cel} in which the 
image is kept. Over the shrine rises the 
sikhara, a pyramidal tower, which is always 
divided into storeys. This^ di^sion never dis- 
appbara in Dravidian temples. The tower is 


crowned with a small donxai either circular or 
polygonal in shape. 

An early example of the Dravidian style of 
Hindu temple on a grand scale is the Kailasa, 
at Ellora, which dates from the seventh cen¬ 
tury A.D. This also is a monolith, but on an 
enormous scale. It is, reallyone of the 
wonders of the world, for it is a temple carved 
elaborately inside and outside, out of a single 
huge rock left standing after a wide passage 
had been cut away in the hill side around it. 
Out of this living rock were cut shrines, 
porches, columns, halls, steps, galleries, roofs, 
and the most detailed sculptures 1,300 years 
ago. Much of the sculpture is still as clear as 
when it was first carved. It would take a 
large volume to illustrate fully the details of 
this marvellous structure. It is the culmi¬ 
nation of the art of rock-cutting in India* 

In front of the Dravidian temple a patch, or 
even tw’o porches, may be added, but these are 
not an essential feature of the building. 

The later Dravidian temples from about 
1000 A.D. stand in a large court surroHuded 
by an enclosing wall. A special feature 
here is the (Jopuram, or great gateway, 
erected in front of the shrine in the wall 
which encloses the court around the teitiple. 
It has a storeyed tower, resembling t^at 
of the shrine itself. But it is oblaqg, 
not square, in shape, being twice as w}de 
as it is deep. The prototype of these gallo¬ 
ways is the oblong monolith temple at MaJ^^- 
balipur, one of the Seven Pagodas. It is in 
storeys, with a waggon-headed top, the 
being decorated with a row of ornamental 
vases. These have all fallen from the roof, hwt 
the bases can still be seen. The best speci¬ 
men of the structural temple in the Dravidian 
style is that at Tanjore, which was erected ip 
1025 A.D. The body of this temple is of tWP 
storeys, about 80 feet high, while the pyta* 
midal tower rises in eleven storeys to a tpta) 
height of 190 feet. 

Many of the famous later temples of Soutl^afP 
India are architecturally a good deal spoilt 
two main defects. In the first place, successive 
independent additions obscure the design pf 
the original shrine, producing a sense of 
wilderment in the observer, who is unablp to 
discover any general plan or arrangement pf 
parts. The second defect of these later temples 
is the fact that the gateways in the walls pf 
the successive courts, which have subsequpp|ly 
been added, increase in size and height as ypu 
proceed outwards, tjbias entirely obscuring 
tower of the central shrine. 
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Both defects are specially striking in the 
Srirangam temple, near Trichinopoly, which is 
the largest in India. Here there is a fifth court 
which was added, but left unfinished, in the 
middle of the eighteenth century. The shrine 
itself is quite insignificant, being distinguish¬ 
able only by the gilding of its dome, while the 
Gopurams of every court are each larger and 
more decorative than the preceding. Another 
temple in which these defects are conspicuous, 
though not to so exces^ve an extent, is the 
great temple at Madura. There is a fine 
group of earlier Hindu temples dating from 
the ninth century A.D., in the Dravidian style, 
at a junction called Gadag on the way between 
Poona and Bangalore. They are conspicuous 
for the elaborate carving, both without and 
within. One of them is dedicated to Sarasvati. 
The finest part of it is the porch, which contains 
somt' exctiiisitely carved pillars. Inside the 
cell is a figure of SaralVati, goddess of 
learning. It is very difficult to obtain success¬ 
ful photographs of such images owing to the 
darkness of the shrine, which is lighted through 
a small doorway only, and is at the back of 
the porch. I'he carving on the lintels and 
the architrave of this particular doorway is 
beyond description: no chased work in silver 
or gold could possibly bC finer. There is also a 
Vishnuite temple here, with a Gopuram of four 
storeys, and 50 feet high. 

About 60 miles frOfti Gadag is situated a 
place which is virtually a vast open-air 
museum of Hindu moftunients in the Dravidian 
style. This is Vijayanagar, the ruined capital 
of a Hindu kingdom, which was founded in 
1118, and remained a buUvark against Moham¬ 
medan invasion for tw^o centuries and a half. 
The city was at laat captured in 1565, and has 
remained deserted ever since. The ruins of 
palaces and temples cover an area of several 
miles. The travellers’ bungalow itself, in 
which I slept, Was an old Hindu temple. 
The finest temple here is that of Vittoba 
Svami, a form of Vishnu, erected soon after 
1500 A. I). This, together with two other 
shrines, is ttUYTOunded by an enclosure with 
four Gopuratns. The finest part of the main 
shrine is thft porch, which is notable for its 
elaborate composite pillars and columns with 
richly catVCd figures of conventionalised 
animals d«itached to them in front. Close 
to this temple is to be seen in the court 
the stotli car of the god, 26 feet high, 
carved Otiit of a single block of granite. The 
stone uiid in all the buildings at Vijayanagar 
is graibtl#, and the enormous size of the slabs 


used is very remarkable. A w^alk of rather 
over a mile brings one to the great temple of 
Siva (under the name of Pampapati Svami). 
This temple is in use, as there is a small village 
called Hampi close to it. It has a great 
Gopuram at tho north entrance. Taken in 
all its dimensions '(being over 165 feet 
high) this gateway is, perhaps, the largest 
in India. A few hundred yards from this 
great temple are two vastly solid shrinks, 
built of granite, of the elephant-headed god 
Ganesa, containing idols of that deity, one 
10 feet and the other t 8 feet high. There 
are many other interesting ancient monuments 
on this vast site, but it is impossible for me to 
dwell on them any longer. 

To each of the great temples of Southern 
India is attached a large tank for the religious 
ablutions of the w'orshippers. Some of them 
are picturesque, such as that in the great 
temple at Srirangam, near Trichinopoly. 
Sacred tanks not wdthin the precincts of a 
temple are also frequent in Southern India. 
These are called Teppa kulam, or raft tanks, 
with a small shrine m the centre, to wffiich at 
certain festivals the image of the god is taken 
across on a raft. There is a great Teppa 
kulam at Madura, in which the central island 
is adorned with a pyramidal Dravidian tower 
m the middle and four small pavilions at the 
corners. 

One of the features of the Madura and 
other great South Indian temples are the 
colonnades which surround the tanks. In the 
colonnade of the Madura temple I witnessed 
the recitation of the Mahabharata, the great 
Sanskrit epic, which is a kind of moral 
encyclopicdia to the Hindu. Each Sanskrit 
verse was expounded in Tamil by the Brahman 
reciter to the crowd of natives who squatted 
around him. Other South Indian temples have 
colonnades around their court. This is the case 
in the great Siva temple at Vellore, not far 
from Madras. It is one of the most remark¬ 
able shrines in South India. It has a Gopuram, 
-seven - storeyed, and 100 feet high. The 
colonnade which runs round the enclosure, is 
supported by nearly 100 carved pillars. There 
is a remarkable stone pavilion in the left hand 
corner of the enclosure as you enter, the 
ceiling and the pillars^ being most exquisitely 
carved. 

Here I must add a few wordsabout the columns ^ 
•f the South Indian style. The early Dravidian 
temples had conventional lions and elephants 
of normal shape a» supports of their pillars. 
These weregraduallyenlarged and affixed to the 
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pillars, as at Madura ; the animal forms being 
conventionalised with riders. Human and other 
figures were then introduced as supporters, 
for example, in the Srirangam temple, near 
Trichinopoly, where the ornament becomes 
altogether excessive. ' 

One of the most sacred shrines of India, 
which has been for centuries the goal of pil¬ 
grimages from all parts of India, is the great 
temple of Ramesvara, sacred to Rama, situated 
on an island close to the mainland, in the 
channel between South India and Ceylon. It 
has a magnificent Gopuram. Its most striking 
feature, however, is the wonderful corridors 
which adorn it. The south corridor is 700 
feet in length, that is to say, it is the longest 
in the world excepting that in the Vatican. 

A variety of the l)ravidian style is that which 
has been called the Chalukyan by Fergusson, 
after the dynasty which ruled from about 400 
A.D. onwards in the territory where this variety 
prevails. It embraces the northern and the 
north-western part of the region covered by the 
southern style of architecture. The peculiari¬ 
ties of this style arc these. The ground plan 
is star-shaped, and the tower is stepped rather 
than storeyed, forming a square pyramid with 
breaks corresponding to the angles in the walls. 
The temples generally stand on a terrace from 
10 feet to 15 feet wide, and 3 feet to 6 feet high, 
a feature which adds very greatly to their 
architectural effect. The best examples belong 
to the period between 1120 and 1270 A.D. The 
most perfectly preserved example is the temple 
of Somnathpur, about twenty miles from Mysore 
city. The buildings were erected without mor¬ 
tar, the joints being carefully fitted. The details 
of this style are very elaborate, most of the 
finer temples being overlaid with sculptural 
ornament, consisting of floral patterns inter¬ 
mixed with mythological figures. Another 
fine Chalukyan temple is that at Belur, dating 
from 1120 A.D. , and situated in a remote part 
of the State of Mysore. In it may be seen the 
best specimens of the perforated stone windows 
which are one of the special features of this 
style. 

But the most attractive of all the Cha¬ 
lukyan shrines is the great temple of Siva 
at Halebid, about twenty miles from Belur, 
delightfully situated on a terrace near the 
shores of a lake. It was left unfinished in the 
year 1270 A.D., the towers never having been 
added. It is one of the tfiost remarkable 
monuments in India. One of the pavilions in 
front contains a huge image of the Bull of Siva. * 
In the iifrerior are some remaxltable black stone 


pillars, which look as if they had been turned 
in a lathe. This temple is unmatched in the 
variety of its details and the exuberance of 
fancy shown in its ornamentation. There is, 
perhaps, no other temple in the w^orld on the 
outside carving of which such a marvellous 
amount of labour has been spent. It will give 
some idea of the enormous amount of sculp¬ 
ture with which this temple is covered when 
I mention the fact that the lowest band of the 
frieze alone contains a procession of about 
2,000 elephants, no two of which exactly 
resemble eac'h other. 

Now let us turn to the Indo-Aryan style of 
Hindu architecture. By great good fortune 
there are extant side by side two of the earliest 
examples of the Dravidian and Indo-Aryan 
styles near a place called Badiimi, in the Chalu- 
kyan territory. They date from the end of the 
sixth century A.n., and already show fully 
developed the characteristic features which the 
two styles clearly retain down to the present 
day. Both have a square base containing the 
cell, but while the Dravidian temple has a 
pyramidal tower, always divided horizontally 
into storeys, the Northern tower is a curvilinear 
spire, not divided into horizontal storeys, but, 
on the contrary, having a vertical band run¬ 
ning up each face. While the Dravidian tower 
is surmounted by a small round or polygonal 
dome, the Indo-Aryan tower is surmounted by 
a circular fluted ornament, somewhat flattened 
at the top. The Jndo-Aryan, like the Dravidian 
shrine, has a porch nearly always added in 
front of the entrance to the cell, but it 
was evidently not essential, not being an 
integral part of the edifice. The shrine 
itself consists of two parts. The lower part 
containing the cell is square. It rises from a 
moulded plinth and ends in a cornice. There 
are never any pillars or pilasters (as in the 
lower part of the Dravidian shrine). Above 
this rises the spire, which is square in section, 
and the curve of which in the early specimens 
begins near the top. The central vertical band 
was carved, usually with a reticulated orna¬ 
ment composed of minute archefe. 

The Mandapam, or porch, is added in 
front of the doorway of the cell, and is square, 
being of the same height as the top of the 
shrine where the spire begins. In the earliest 
specimens there were no pillars, and the roofs 
consisted of long sloping slabs. Later, columns 
were introduced in groups of four, and courses 
of masonry were made outside to correspond 
to the carved conical roof inside. 

The earliest representatives of the Inde- 
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Aryan style are found in the group of deserted 
Hindu temples at Bhuvanesvar in Orissa, 
about 250 miles south of Calcutta. The older 
and finer specimens begin from about 600 A.D., 
the series coming down to about iioo a.d. 
They show this style in its greatest purity, and 
probably furnish belter material for the history 
of this form of Hindu art than any other 
temples in India. 

To the ninth century belongs the celebrated 
Black Pagoda, a temple of the Sun, at Kona- 
rak, in Orissa, about 20 miles from Puri, 
and within sight of the sea. It represents the 
car of the Sun drawn by seven horses, with 
twelve gigantic, elaborately carved wheels of 
stone on each side. For its size, it is, on the 
outside at least, the most richly ornamented 
building in the world. There are several 
figures of the Sun-god carved on the outside. 

Next in chronological order comes the large 
group of Hindu temples at Khajraho in 
Central India, dating from between 900 and 
1200 A.D. The older ones are covered, inside 
and outside, with the most elaborate sculp¬ 
tures. They are shrines of either Vishnu or 
Siva. This is, on the whole, probably the 
finest group of temples in India. A feature in 
the evolution of this style is that the number of 
porches is gradually increased to four. 

The famous shrine of Jagannath, the lord 
of the world, a name of Vishnu, w^as erected 
about the year 1200 \.D. Within its en¬ 
closing wall, which is about 20 feet high, 
are crowded together something like 130 
shrines. Puri is a great place of pilgrimage 
from all parts of India, but the great crowd 

pilgrims assembles at the car festival in 
June and July. The great car, which is 
45 feet high and 35 feet square, is then, wdth 
the image of the god placed on it, dragged 
from the temple to the garden house of the 
god, situated at a distance of about a mile. 
In pulling the great car and tw^o lesser cars 
along, a throng of more than 4,000 professionals 
are employed. After the festival, these wooden 
cars are broken up and the fragments dis¬ 
tributed to pilgrims. Puri was in all likelihood 
the original place where the famous tooth 
relic of Buddha was worshipped in very early 
times, and there are various facts connected 
with the temple which point to a Buddhist 
background. Thus when pilgrims eat the 
sacred food within the precincts of the temple, 
all caste distinctions disappear. The highest 
Brahman would then take food from the hands 
of a man of the very lowest caste: a thing 
otherwise impossible in India. 


The origin of the Indo-Aryan spire has 
always been a pu:^/le to Eastern archa-ologists. 
Thus Fergusson, the great authority on the 
subject of Eastern architecture (p. 412) says •— 
“ Neither the pyramid nor the tumulus affords 
any suggestion as to the origin of the form, nor 
the tower, either square or circular; nor does 
any form of civil or domestic architecture. It 
does not seem to be derived from any of these.’* 
Here, then, w^e are faced with a fascinating 
problem. We have already seen that the 
Indo-Aryan Hindu spire appears fully de¬ 
veloped in its earliest occurrence, about 600 
A.D., beside the Dravidian Hindu pyramidal 
tower. It has clearly no connection with that 
lower. But it can still less be a development 
of the Buddhist Chaitya or church, with its 
wagon-headed roof and semicircular apse 
at the end, w'hich shows no suggestion 
of anything like a spire about it. Where 
then are we to look for its source r I 
believe the answer can be given with cer¬ 
tainty, or at least a high degree of pro¬ 
bability ; and although I cannot here adduce 
all the evidence, I think I can supply enough 
to establish the correctness of the conclusion. 

I have shown how^ the Buddhist Stupa in the 
cave temples gradually developed from a plain 
solid dome into an elongated hollow cell con¬ 
taining an image of Buddha. The transition 
from the solid to the hollow' Stupa is further 
illustrated by model Stupas at Bodh Gaya. Then 
we find near Badami an old structural Hindu 
temple of Vishnu dating from the seventh 
century A.D., containing a similar hollow cell 
for the image, the back of the cell being still 
semi-circular. In that neighbourhood we find 
another old Hindu temple, the same in other 
respects, the only difference being that the cell 
has become square. Now, there are to be 
found in Northern India a number of simple 
Indo-Aryan shrines erected without porches. 
These evidently bear a strong resemblance to 
the transformed hollow Stupa. In place of the 
original round drum you have the square base, 
as more suitable in form for a cell. Above this 
rises the spire in place of the elongated dome, 
and still retaining the vertical curve of the latter, 
but modifying its circular shape by carrying the 
comers of the square base to the top. Thus 
rile horizontal section of the spire becomes 
square also. 

Finally comes the explanation of the orna¬ 
ment at the top of the spire. I think we may 
dismiss the theory that the fluting is an imita¬ 
tion of a certain small Indian fruit. In the 
earliest examples of Iiido-Aryan temples there 
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is a neck between the top of the spire and the 
ornament. One of the rock-cut Stupas at 
Ellora indicates that the neck represents the 
lowest part of the tee, and the ornament above 
represents the upper part, the fluting being a 
rounded modification of the vertical divisions 
in the tee. The curved flattened top probably 
represents a single umbrella. In one of the 
rock-cut Stupas at Ajanta, the three umbrellas 
carved in stone above the tee are themselves 
fluted. These in turn are surmounted by the 
vase-shaped finial which regularly appears at 
the top of the Indo-Aryan spire. 

Thus we arrive at the remarkable con¬ 
clusion that, while the Southern Hindu temple 
has been evolved from the Buddhist monastery, 
not only Buddhist temple architecture outside 
India, but also Hindu temple architecture 
throughout Northern India, is a development 
of the Buddhist Stupa. In the Northern 
Hindu temple the dome of the Stupa was 
elongated, w’hile the umbrella ornament be¬ 
came attenuated. Outside India the dome 
was gradually attenuated till it finally disap¬ 
peared, while the umbrella ornament grew to 
such an extent that it finally became a tower 
200 feet in height. With the red thread of 
historical study to guide us, we are thus 
enabled to understand clearly what otherwise 
presents itself as an inexplicable mass of dis¬ 
connected phenomena in the domain of early 
Indian architectun?. 


DISCUSSION. 

The Chairman (Sir Richard Temple, Bart., 
C.I.E.), in opening the discussion, said he was sure 
all present would agree with him in congratulating 
the reader of the paper on the illuminating address 
he had delivered. As time was exceedingly short, he 
proposed to limit himself to one or two points which 
were of special interest to him, the first being the 
author’s description of the development of the form 
of the Stupa into the modem Far Eastern pagoda. 
About 20 years ago, be (the Chairman) lectured upon 
that subject at the Royal Anthropological Institute, re¬ 
ferring to the identical points that the author had men¬ 
tioned ; and he was glad to be able to support Prof. 
Macdonell in his statement that the modern pagoda 
arose out of the elongated^ee pf the original Stupa. 
But in his lecture he added another point, namely, 
that there was a double elongation. There was in 
the Indian pagodas what was called the aonla, or 
amalaka, ornament, and the present form of the 
Burmese pagoda was ati elongation of both the tee 
and that aonla ornament;' Hd was also able to show 
n that lect tire that the mgtiy-storeyed and roofed 


buildings of China were developments of the tee. 
His lecture was never published, owing to his not 
fulfilling the promise he made at the time that it 
should be; but he still bad the paper, and it 
would be a great pleasure to him to hand it o\er 
to Prof. Macdonell, if it would be of any use to 
him in the book which they all hoped would come 
out of the paper. The author mentioned another 
point of great interest to those who had had to 
study Buddhist architecture in the Far East, when 
he stated, in de.scribing the caves of Ellora, that the 
Buddhist monastery became a place of worship in 
which the figures of Buddha were ousting monks 
from their cells. That remark, he thought, illus¬ 
trated the existence of certain well-known rock 
sculptures, opposite Prome, in Burma, which other¬ 
wise seemed to have no meaning at all, and it 
also explained the ornamentation of the caves in 
Southern Burma, both inside and outside, which 
consisted of a large number of very small shrines with 
nothing but the Buddha in them. It was very inter¬ 
esting to think tb.it that ornamentation was originated 
by the monk in his cell. There was an elaborate 
paper by himself on that particular point in the 
“ Indian Ajitiquary ” of about fifteen years ago, 
called “ The Antiquities of Ramannadesa,” which 
meant the lower districts of Burma, Rangoon, and so 
on. The most valuable part of the paper was that 
in which the author showed that the modern Hindu 
architecture, both northern and southern, arose out 
of the Buddhrst architecture. That was new to him 
(the Chairman), and, he believed, to most of those 
present, and it would be extremely interesting to see 
how that subject would be followed up. 

Sir George Watt, C.I.E., M.B., LL.D., having 
thanked the author for the admirable paper he had 
delivered, said he bad always felt that a mistake had 
been made by some writers on the subject. They 
started, as the author had done, with Buddhism, but 
he had a strong conviction that they might go back a 
good deal further, and perhaps the defect of the paper 
was in that direction. If the author had gone up into 
the hills, and studied the aboriginal temples which 
were everywhere to be seen, he thought he would 
have recognised the prototype of a good many of the 
Buddhist monuments. He was quite aware that the 
Buddhists were the first people to use stone, who 
excavated temples, and later on built thefll; hence 
writers on this subject could not help themselves very 
well in dealing^ with the Buddhists, because all the 
older temples had necessarily disi^fpeared, having 
been made of wood. But he thought We were justified 
in looking at the temples that existed, although 
they were recent, in order to s#e whether from them 
we could get any cpnceptioW pf the source whence 
the Buddhists derived theUt t^eat conception. As 
the author said, the ChitC^i exactly represented a 
portion of a Christian btbreh. The processional 
passage was an excee^Ufgfty important feature of 
most Buddhist moniiiilits. It would be in- 
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of a church (Chaitya, or assembly-hall), consisting 
of three galleries, a oontral nave and two side 
aisles. It suddenly appeared in the great temples 
at Ajanta, Karli, and KHora, but where did it 
come from ? Personally he thought it came from a 
former religion and architecture, and that previous 
architecture was, in bis Qtind, present in the little 
temples that one saw everywhere throughout India. 
By looking at the temple at Simla, near the brewer>, 
one might regard it as the prototype of the great 
and wonderful Buddhist architecture. It consisted 
of a hall with a double-angled roof and pillars sup¬ 
porting the bent roof, and dividing the whole into 
three sections, a central nave and two aisles. Going 
to the end, it would be found that over the temple 
there was placed a curious boyolike structure, and 
over that was thrown an umbrella, exactly like the 
tee to which the author had referred* He thought a 
mistake was often made in regarding the Aryans, 
the Nature-worshippers who invaded India, as having 
necessarily founded all the Hindu religion, architec¬ 
ture, and arts. He believed that, while the Aryans 
were in India and were Nature-wOTshippers, they 
needed neither idols nor temples, httt he did not 
think that that of necessity involved <bat there were 
no temples and no idols before the Aryan conquests. 
He believed, at all events, that many of Ihe temples 
he spoke of had idols, some were .very beautiful, but 
they were not Hindu or Buddhist. was known, 
as a .matter of fact, that when the Aryi^p faith began 
to degenerate, it did so by absorbing aboriginal 
faiths, some of which still lived. The author alluded 
to a carding of Lakshmi, the goddeii pf Fortune, 
with the elephants pouring water ove|r it. That 
sculpture went back to perhaps to 150 h,p,, and if it 
was a Hindu idol it was, perhaps, the oldest one 
known.* 

Mr. R. Sewrll said he found himia|f in cordial 
agreement with the author on almost tycry point 
upon which he had touched. The author hatl referred 
to the origin of South Indian architeotUTi lying in 
the Buddhist Chaitya, while theNorthoru architecture 
was derived from the Buddhist Vihara. The V ihara 
in the Buddhist stone sculptures was uadoubtedly 
derived from wooden forms, showing, Ip successive 
storeys, terraces surrounded by the opUi for the 
monks. Those cells could be traced eantury after 
century through the entire range of Hindu archi 
tecture down to the present day, Th^ earliest 
specimens, in South India, with which he was 
acquainted were at the Seven Paifodfi* and at 
Conjeveram where, on the terraces of square 

towers, the cells were quite separalfd from one 
another, each storey being distincUjr maaller than 
the one below it. A little later, th# W||0le structure 
became a low tower, the cells jollying pne another 
and forming a wall; gradually, as yfdni |rent on, the 

tower increased in height, and itoreys were 
-— ---—— 

* See alto the letter from Sir Georga Wglft on p. 3(8. 


joined, the upper to the lower. The tower then 
became a structure of great height, on a small base, 
still bearing, the representation of the old cells, but 
in very low relief. 

Colonel T. H. Hendi ey, C.I.E., desired to en¬ 
quire of Sir George Watt- whether many of the 
pagodas in the hills were not forced upon the hill 
people by the Nepalese, and, therefore, whether they 
were not, to a certain extent, Buddhist, having been 
derived from the architecture of the plains. It wa*^, no 
doubt, well-known that constant repetition of old 
forms went on from age to age, and that the wooden 
structures in the hills might represent some aboriginal 
type. He w’as not sure, however, that it could be 
argued from that that the aborigines had constructed 
buildings, which were not of the rudest character, in 
any part of India, and still less so in the hills. The 
photographs the author had shown recalled to his 
mind the fact that in and about Jaipur in Rajputana 
there were temples of all kinds in the styles of South 
India, Bengal, or even the hills, which owed their 
origin to architects of patrons whose business or 
pilgrimage had made them familiar with distant 
places. In this way some confusion of styles 
occurred. He wished to ask the author also 
whether he had referred sufficiently to the Jains. 
Did he think their architecture was derived from 
the Buddhists, or w’as peculiar to them, seeing 
that it was generally held that their faith was 
as old as, if not oldei than, that of Buddha r He 
agreed with the Chairman that there had been a 
gradual development from age to age, and, as an 
example, reminded the author of the famous Jain 
tower, dating from the ninth century of our era, in the 
Chittur Hill, wffiich had undoubtedly sensed as a 
model for the still more beautiful structure not far 
from it—namely, the Tower of Fame of Rana 
Kambhu, which w’as erected in the fifteenth century. 

The Chairman said that, on behalf of himself and 
other humble students of the particular subject under 
discussion and of Buddhism, he wished to reply 
shortly to Sir George Watt’s remarks. Had he 
thought there would have been sufficient ume, he 
would have brought out the point that, in the 
earliest Buddhist sculptures which were known, they 
had not by any means reached the beginning of things, 
because the sculpture showed such an immense advance 
in art that there must be a long history before them. 
He did not know that the writers upon that particu¬ 
lar point had made a mistake in supposing that there 
was not an aboriginal origin, at any rate in part, for 
Buddhism, because a year or two ago he produced 
quite an elaborate book showing that Buddhism had, 
to a very considerable extent, arisen out of the beliefs 
of the people, but that those beliefs were not what 
was now known as modern Hinduism* 

Professor Macdonell, in reply, said he w-as very 
glad to hear that the Chairnian had so much materid 
in his possession which would corroborate some of 
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the conclusions to which he (the speaker) had 
c<Jme with regaul to the origin of the pagoda, espe¬ 
cially details with which he was not acquainted. 
With regard to the question of the origin of Buddhist 
architecture, he thought there must be a great deal 
that was based on pre - Buddhistic or aboriginal 
sources. For instance, it could probably be shown 
that the wagon-headed Chaityas had been con¬ 
structed in imitation of aboriginal thatched wooden 
buildings which still existed in India. There was a 
description, in a book colled Glimpses of India,” 
of such native buildings somewhere in the South, 
which were almost exactly like Chaityas in shape. 
With regard to the question of the use of idols, he 
thought it was highly probable that idolatry prevailed 
extensively in ancient India among the aborigines, 
but it w»as very difficult to believe that the very 
primitive idols which existed could have exercised any 
influence on the highly-artistic sculptured images of 
Buddhism. As far as the evidence went, these w'ere 
all started by the Gra?co-Buddhistic art of the North- 
West, from which it spread to every other part of 
India, and to the rest of the Buddhistic world. Very 
likely the aboriginal woiship of idols encouraged 
the use of images in Buddhism, which originally re¬ 
jected all worship of idols. Nevertheless Buddha 
afterwards became deified himself, and was one 
of the most frequent idols to be found any¬ 
where. He thought it was important to try 
to discover what aboriginal influence had taken 
place in Buddhism and Hinduism, which was one 
of the difficulties of the study of those religions. 
It was known, for instance, that Hinduism had ab¬ 
sorbed a gieat deal from aboriginal religions, such as 
that of snake worship, which the Aryans appeared 
not to have known in the earliest times. Another 
example was Linga worship. He quite agreed with 
Sir George Watt that it wa§ important to study 
that aspect, ahd not to suppose that Buddhist art 
started from a tabutd tdsa. He thought the Jain 
temple aichitecture could be shown to be a develop¬ 
ment of Hindu and not of Buddhist architecture. 
The Western Jain style was altogether based on the 
Northern or Indo-Aryan style. The porch was the 
special development which h^d separated the Jain 
architecture from the oidinary Indo-Aryan style, but 
the tower which was used in Jain temples above 
the cell was still Indo-Aryan. It was difficult to 
treat these questions in a connected way without 
having thought them out first, so that he would rather 
not make any furthur remarks at the present time. 

On the motion of the CHAiltMAX, a hearty vote of 
thanks was accorded to the author for his valuable 
paper, and the meeting terminated. 

Sir George Wati’ writes 

When I was called upon to s^ak, the other day, 
op Professor Macdonell’s suggestive and interesting 
papier on **The Buddhist an^ Hindu Architecture 
5^^, of Jndia,” there was a feeling clearly shown by the 


audience that no time had been left for discussion^ 
In consequence I felt that I could only venture to 
speak for a very few minutes, and I am afraid what I 
did say but very imperfectly conveyed my meaning. 
Perhaps, therefore, I may be permitted to amplify 
my observations by this letter. 

In the first place, I think that a mistake may be 
made by writers on Buddhist architecture when they 
assume that we are not justified in going further back 
than to the time when the existing Stupas and cave 
temples were constructed or excavated. I admit at 
once that we can point to no actual existing monu¬ 
ments of a pre-Buddhistic period. But is that 
indispensable r Professor Macdonell says :—“In the 
pre-Buddhistic phase of Indian religion, from which 
Hinduism is directly descended, carved images of 
the gods and temples for worship were equally un¬ 
known. It is hardlv to be expected that the very rudi¬ 
mentary art of that early age should have attempted 
to represent in an anthropomorphic form gods which 
were still felt to be the deifications of natural pheno¬ 
mena, such as sun, fire, sky, wind. And in the 
absence of images architectural places of worship 
would not be wanted.” 

To investigate the issues there raised, however, it 
seems quite beside the point to discuss the religion 
of the Rig-veda or of the Yajur-veda, since we are, 
so far as the Vedas are concerned, interested in the 
time when the Atharvan was written—the Veda of 
the Magadha—if not of the Biahmanas. The religion 
there set forth may, T think, be spoken of as a combina¬ 
tion of a degraded Nature worship taken from the early 
Vedas with the idolatry of the aborigines—Brah¬ 
manism. The old pantheon bad been extended by' 
the admission of earthly gods, spirits, and demons. 
In other words, with the Brahmanical elaborations of 
cults came sectarian gods, until, as Dr. Hopkins 
liays, man had subdued the gods and himself become 
God. For the mass of the people the future was 
hopeless; the misery of other existences could alone 
be mitigated by sacrifice. Thus it may be truly said 
that the time was ripe for revolt, and two schisms 
appeared— Buddhism and Jainism. The former took 
its birth in the lower Himetlaya, skirting Oudh, and 
attained its complete conception in Bihar. It seems 
thus a little unsafe to assume the absence of images 
and temples in the period when Buddhism appeared. 

As a matter of fact, the Stupas, with their rails and 
gateways, are often richly decorated, both by scenes 
from the domestic life of the people of India 2,ocx> 
years ago and by symbols that must be accepted 
as denoting some features, at least, of the irreligion. 
The rimilarity of the Stupas of the Jains with those 
of the Buddhists is, moreover, a point of great 
interest, indicating very possibly that the con¬ 
ception of relic worship came to both schisms 
from an early and common faith. Thus, for example, 
the Sanchi gateway (which probably dates from 150 
B.C.), gives us a vivid representation of Lahshmi (the 
Goddess of Wealth, knd in Inte mythology a consort 
of Vishnu). All over that wonderfully interesting 
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monument there are other symbols of a very remark¬ 
able kind. The dagaba {Stupa or relic chamber), the 
chakra (or wheel, dharma, or book of the law), and 
sangha (the tree or congregation—the brotherhood) 
are in profusion. And these have been identified by 
some writers on this subject as the symbols of the trinity 
of Buddhism. So again the serpent (more especially 
at Amaravati) appears not infrequently and has been 
accepted as an emblem of Buddha, though a five- 
beaded cobra is in very general association with 
Vishnu. Lastly, we have the trident {trisul) shown 
in the most prominent fashion, a symbol which by 
certain Hindus is supposed to belong to Vishnu. 
Before rejecting these and other such symbols as having 
come into Buddhism from pre-existing faiths, one 
would like to obtain direct evidence of their having 
been invented and authorised to portray specific doc¬ 
trines of the Buddhism as preached by its founder. 

But the contrast between Sanchi and Ajanta is, to 
sav the least of it, very striking. There is an 
infinitely closer resemblance between the remains of 
the jama rail at Muttra and that of Sanchi than can 
be traced anywhere in connection with the Cbaitya 
and Virhara excavations. But for the fact that the 
Stupa and its rail have become sacred emblems, the 
symbolism of Sanchi and of all the other topes may 
be 'Jaid to have been entirely discontined with the 
appearance of the assembly halls and monasteries, 
excavated out of the rock. Can this be \iewed as a 
reformation in the faith (the rejection of all trace of 
early idolatry), and the birth of the complete con¬ 
ception of Buddhist atheism Wh.Ue\er it means, 
the change which took place had a most remarkable 
influence on Buddhist art and architecture. The 
.Stupa w^as placed within the asseinbly-hall, the pro¬ 
cessional path around and behind the Stupa, or altar, 
gaNe origin very possibly to the aisles and apse, 
while the nave became the place for the biother- 
hood of monks, who conducted the service, just as 
may b? seen to this day in the Lamasaries of 
Sikkim. 

Thus it may be said the .«:ymbolic faith, portrayed 
on Sanchi, gives the impression, not so much of the 
birth of a new religion and of new art inspira¬ 
tions, as the mortuary of ancient aspirations. In 
other words, the transition from the sepulchral 
atmosphere of Sanchi to the vigour of silent Ajanta, 
leaved ilie fthpresslon of a chronicle of pre- 
Buddhist traditions and beliefs combined with the 
childhood of a new faith. These are contrasted with 
the manhood, decline, and death, shown at Ajanta 
—a university one might call it—of that new faith, 
Buddhism, So again the last stages, as recorded 
in India, mark the return to aboriginal beliefs, the 
reversion from an impersonal and abstract spirituality 
to a personal deity. 

But I have trespassed far bejrond the space that 
can be afforded me. I had intended to discuss in the 
second place, the impression of architecture conveyed 
to the mind by a study of the Buddhist monuments 
of India. The sudden appearance of the Chaiiyas Is, 


perhaps, one of the most surprising features of this 
subject. Where did that conception come from It 
points very conclusively to a knowledge having existed 
in the construction of assembly hall in wood, for 
many centuries prioi to the idea having been ob¬ 
tained of the desirability of excavating these out of 
the solid rock. I repeat the .suggestion made 
by Fergusson that it seems likely some of the 
primitive hill temples, in the country adjacent to 
where Buddhism originated, may pres-erve to us the 
original conception. I believe this is so, but (be 
that as it may) the skill that excavated such temples 
as Karlei can hardly be described as a “very rudi¬ 
mentary art,” whatever that art may have been 
in pre-Buddhist times. It is doubtful if any 
country in the world, at the period in question, 
possessed a very much more perfect knowledge than 
the Buddhist excavators. 

Professor Macdonell goes into great detail on the 
origin of the ('hinese pagoda and of the Indo-Aryan 
temple. I am sorry to •^ay I do not regard his re¬ 
marks on these subjects as the most valuable portions 
of his paper. He says, foi example, that Fergusson 
in his “ History of Kastern Architectii'*e,” sugge.sis 
that the Chinese pagoda is derived from the Stupa, but 
that he nowhere trie** to prove the connection, though 
some of the illustrations in his own work supply part 
of the evidence. 1 am afraid 1 can hardly agree with 
that statement. In his Rock cut Temples” (p. 27), 
speaking of cave iq at Ajanta, hergusson observes, 
“ The upper pan of the daghopa is also seen with its 
three umbrella^, but the^e have departed still further 
from theii wooden prototypes and are fast approach¬ 
ing those forms which give rise to the three, six, and 
nine-storied toweis of the Jains and which are still 
built at the piesent day in China. The connection 
between the porcelain tower at Nankin and a hemi¬ 
spherical dome surmounted by a wooden umbrella is 
certainly not at first sight apparent; but there are 
few things more clear than that the one is the direct 
lineal descendant of the other and every .step of the 
change can be pointed out.” 

It is necessary to read the whole of Fergusson’.s 
works before one can be (|uite dogmatic in affirming 
that he has not observed this and that aspect of 
Indian urchitecture. Few subjects of importance 
escaped his observation. 


TWELFTH ORDINARY MEETING, 

Wednesday, March 3rd, 1909; Sir Edwin 
Durning-Lawrence, Bart,, LL.B., in the 
chair. 

The following candidates were proposed for 
election as members of the Society :— 

Barnes, Major Arthur Alison Stuirt, 16, Hankow- 
road, Shongbai, China, 

Schevabachr, Hermann, Ph.D., 48, George-street. 
Portman-square, W. 
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Strangways, Guy F^mest Alan, 56, Holland-road, W. 
Wong Ah Fook, 31, Kling-street, Singapore, Straits 
Settlement. 

The following candidates w^ere balloted for 
and duly elected racmbisrs of the Society :— 
Burns, Cecil T^aurence, 5O, Glebe-place, Chelsea, 
S.W. 

O’Fanell, Thomas A., J.P., 30, Lansdowne-road, 
Dublin. 

Pulford, William James, Maldon, Essex. 

Ramos, Professor Di. Mario de Andrade, S. 

Clemente 295, Rio de Janeiro, Brazil, S. America. 
Seager, James Albert, Asso^.M.Inst.C.E., Emerson- 
chambers, Newcastle-on-Tyne. 

Shipley, John Franklin, 63, Shorrolds-road, Walham- 
green, S.W. 

Solomon, Hon. Sir Richard, K.C.B., K.C.M.G., 
K.C.V.O., K.C., M.A., 42, Hyde-park-square, 

W. 

Tickle, Arthur Henry, ii, Mount-street, W. 

The paper read was— 

DEVV-PONDS. 

Bv GKOR(i£ Huhhard, F.S.A., F.R.I.B.A. 

Before attempting to discuss the conditions 
which must be present where a dew-pond is in 
active operation, it is perhaps necessary to 
explain shortly what is meant by a dew-pond. 

The essential difference between a dew-pond 
and an ordinary pond lies in the fact that the 
ordinary pond obtains its water supply from 
springs or surface water drainage ; but the 
dew-pond, owing to its special form of con¬ 
struction and the nature of the materials used 
in it, will condense the moisture from the air. 
As the air is present all over the surface of the 
earth, the question which presents itself to the 
practical mind is, whether dew-ponds could 
with advantage be introduced into waterless 
lands ? To predict the answer to this question 
it is necessary to know ndt only the tempera¬ 
ture of atmosphere as measured by the dry 
and wet bulb thermometers, but also the radi¬ 
ating power of the surface of the pond. It is 
particularly in relation to. these points that I 
propose this evening to direct attention. 

As the moisture has to be condensed from 
the air, it is first necessary to investigate the 
composition of the air we breathe. 

Atmospheric air is a mixture of nitrogen, 
oxygen, carbonic acid gas, ammonia, argon, 
neon, helium, and aqueous vapour. All these 
gases are present in constant proportions except 
aqueous vapour, which is subject to very large 
variatiops« 


This gas, or aqueous vapour, is always being 
given off from any surface of water or even 
from ice until the atmosphere becomes satu¬ 
rated with it. The point of saturation, or the 
dew-point, represents that state of the atmo¬ 
sphere when it cannot contain any additional 
moisture or aqueous vapour, at a given 
temperature. 

The dew-point varies with the temperature. 
The higher the temperature of the air the 
more aqueous vapour it is capable of contain¬ 
ing. The state of saturation is made known 
when the dry and wet thermometers record the 
same temperature. 

The dry bulb thermometer gives the ti'm- 
perature of the surrounding air, but a wet 
bulb thermometer gives the temperature of 
evaporation from its surface. Around the 
bulb of the wet bulb thermometer is attached 
a fine piece of muslin, which is always kept 
moist, the consequence being that the wet 
bulb thermometer is chilled in direct propor¬ 
tion to the rapidity of evaporation from its 
surface ; that is, in direct proportion to the 
dryness of the surrounding air. Thus, from 
the data given by the simultaneous reading 
of these tw’o thermometers, it can-* easily be 
calculated by Glaisher’s “ Hygrometrical 
Tables what the temperature of the dew¬ 
point would be. 

It is obvious that if the temperature of satu¬ 
rated atmosphere is lowered, then the moisture 
that it cannot contain at such low^er tempera¬ 
ture must be deposited. This deposition of 
aqueous vapour sometimes forms dew, or it 
may fall as rain, or remain suspended in the 
air as a mist. If the temperature of the 
atmosphere is again raised without any 
chance of its coming in contact with any 
form of moisture, then the atmosphere is com¬ 
paratively dry and evaporation from any moist 
surface is rapid. In fact, as the temperature 
of the atmosphere rises it absorbs moisture 
whenever it comes in contact with it, and as it 
falls below the dew-point it deposits its excess 
of moisture. 

The process of evaporation takes up pure 
aqueous vapour from even the most ftetid 
pools, and it is again distributed on the 
surface of the earth in the form of pure water 
when the temperature falls below the dew¬ 
point. If it were not for this action and re¬ 
action, life, as we know it, would be impossible 
on the earth. 

Passing from these elementary remarks, we 
must now consider by what process the tempe* 
rature of the atmosphere can be chilled below 
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the dew-point, so that its superabundance of 
aqueous vapour shall be deposited at the lower 
temperature upon a desired surface. Before, 
however, directly dealing with this point, it 
must be realised that the portion of the earth 
receiving the sun's rays during the day is 
absorbing a certain amount of heat. Generally 
speaking, one-half of the heat of the sun 
received by the illuminated atmosphere is 
absorbed by the air, leaving the other half to 
reach the surface of the ground, provided that 
there are no intercepting clouds. 

This process of absorption of the heat of the 
sun during the day is reversed during the 
night. For our present purpose it may be 
assumed that the heat received either by the 
atmosphere, or by any portion of the surface 
of the earth, during the day, is radiated, 
during the night, into space. Thus the atmo¬ 
sphere which is warmed, during the day, is 
capable of containing a greater percentage of 
aqueous vapour than it can retain, if it is 
chilled below the dew-point, during the night. 

Whin the temperature falls during the 
night below the dew-point, the excess of 
aqueous vapour, in the form of dew', is de¬ 
posited. Jf, how'over, the sky during the night 
is overcast with clouds, the heat acquired by 
the atmosphere, during the day, is not so 
readily radiated; and, moreover, the heat 
acquired by the earth, during the day, is 
given oft into the layer of air below' the 
clouds, and the tendency is for the tempera¬ 
ture of the atmosphere to be maintained. 
Under these conditions, the atmosphere will 
continue to contain the aqueous vapour, and 
little or no dew will be deposited. 

It is on the clear starlight nights that the 
most copious depositions of dew take place. 

The atmosphere may also be warmed or 
chilled by purely mechanical processes. Thus, 
if a lump of ice is placed in a glass of water 
the outside of the glass becomes chilled, and 
the moisture-laden air, coming in contact w'ith 
the chilled surface of the glass, in its turn 
decreases in temperature. As soon as it falls 
below the dew-point the outside surface of the 
glass, especially if it has a rough and not a 
polished surface, becomes coated with beads 
of water. If now'the glass of water containing 
the ice be placed on a plate, the dew will soon 
be seen running down the surface of the glass 
and forming a dew*pond in the plate. 

From this example it will be seen that, 
provided a chilled surface can be produced 
which will lower the surrounding temperature 
of the atmosphere below the dew-point, the 


aqueous vapour will be condensed on the chilled 
surface. 

If it were possible to isolate a small portion 
of the earth's surface from its surroundings, it 
would readily radiate its acquired heat of the 
day, and its relative} temperature to the earth 
would be low'er. 

As a concrete example of this, the well- 
known method adopted in India for procuring 
ice is worth recording. For an account of this 
I quote from Scott's Meteorology," in the 

International Scientific Series " : — 

“ A very practical use of nocturnal radiation has 
been made from time immemorial in India in the 
preparation of ice, and on such a scale that about ten 
tons of ice can be procured in a single night, from 
twenty beds of the dimensions about to be given, 
when the temperature of the air is 15 or 20‘^Fahr. 
above the freezing point. The locality referred to is 
in the immediate neighbourhood of Calcutta. A 
rectangular piece of ground is maiked out, lying east 
and west, and measuring 120 by 20 feet. This is 
excavated to a depth of two feet and filled with rice 
straw, rather loosely laid to within six inches of the 
surface of the ground. 

“ The ice is formed in shallow dishes of porous 
earthenware, and the amount of water placed in each 
is regulated by the amount of ice expected. No ice 
is formed if the wind is sufficiently strong to be called 
a breeze, for the air is not left long enough at rest, 
above the bed, for the temperature to fall sufficiently 
by the action of radiation." 

To obtain this result I should imagine that 
it is essential that it should be a cloudless 
night, and the air comparatively still. Mr. 
Scott points out that this freezing action 
ceases with southern or easterly airs, wdiich 
contain more moisture than the North-North- 
West airs. It is when the wind is in the North- 
North-West that the freezing action is most 
active, and it is l.irgely owing to the chilling 
effect of evaporation in the dryer airs that the 
freezing temperature is reached. 

From this example it will be readily seen 
that the straws lining is a non-conductor of 
heat, and thus prevents the pans of water 
from absorbing the heat of the surrounding 
earth. 

A portion of the heat that the w’ater and the 
pans contained in the first instance having 
been radiated during the night, the tempera¬ 
ture of the w'ater has been caused to fall to 
the freezing point. 

It is well to bear in mind this striking illus¬ 
tration of the low temperature which can be 
attained by a body of water j^rotected by a 
non-conductor of heat from contact with the 
surrounding earth. The chilling effect is of 
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course accelerated by the process of evapora¬ 
tion. In miniature, we have here almost the 
same conditions which operate in a properly 
constructed dew-pond. 

Another example, which will be more familiar 
to everybody, may be seen on the railways 
w'here the sleepers are entirely covered by 
gravel. On a frosty morning it may be often 
observed that the hoar frost covers the gravel 
lying immediately above the wooden sleepers, 
whereas the gravel lying between the sleepers 
shows no signs of hoar frost. In this case 
the wooden sleepers act as a non-conductor, 
and the gravel lying above them having 
radiated into space, a certain amount of the 
acquired heat of the day becomes chilled, and 
the dew which is deposited upon this protected 
gravel becomes frozen, and appears as hoar 
frost. 

Illustrations might be quoted without number, 
but my object, m referring to these instances, is 
to emphasise the fact that, by the application 
of simple automatic conditions, definite results 
may be obtained which may some day prove 
to be of great importance to humanity. 

In certain countries where there arc neither 
rivers nor springs, and where the rain seldom 
or never falls, the conditions appear to render 
such localities unsuitable for man and beast. 
Yet by the application of scientific principles, 
a constant water supply will be obtained if it 
is possible to lower the temperature of the air, 
in contact with the chHled surface of a dew- 
pond, below the dew-point. 

In numerous dew-ponds in this country the 
dew-point is reached without difficulty. But 
not till my brother. Dr. Hubbard, first suggested 
the physical action that was in progress, was 
any scientific explanation advanced as to why 
these ponds remained charged with water 
through the longest summer and in the ab¬ 
sence of all springs or surface drainage. 
Furthermore, it was he who first showed that 
these ponds furnished the principal water 
supply to those prehistoric races who lived on 
the hill tops on the South Downs thousands of 
years ago. On the higher part of the Downs, 
and sometimes on the very summit of the 
Downs, such ponds may be seen. From time 
immemorial a certain definite form of construc¬ 
tion seems to have been adopted. For a 
description of this I quote from “ Neolithic 
l>ew-pond8 and Cattleways/’ the joint work of 
my brother and myself;— 

Operations are commended by hollowing out the 
earth for a space far in excess of the apparent require¬ 
ments of the proposed pond. The whole of the 


hollow is then thickly covered with a coating of dry 
straw. The straw in its turn is covered by a layer o! 
well-chosen, finely-puddled clay, and the upper surface 
of the clay is then closely strewn with stones. Care 
must be taken that the margin of the stra\v is 
effectively protected by clay. 

“The pondA\ill gradually become filled with water, 
the more rapidly the larger it is, even though no ram 
may fall. If such a structure is situated on the 
summit of a down, during the warmth of a summer 
day the earth will have stored a considerable amount 
of heat, while the pond, protected from the heat by 
the non-conductivity of the straw, is at the same time 
chilled by the process of evapoiation from the puddled 
clay. The consequence is that during the night the 
moisture of the comparatively warm air is condensed 
on the surface of the cold clay. Owing to the chilling 
effect of evaporation from this thermally iisolated sur¬ 
face, the condensation during the night is in excess 
of the evaporation during the day, and the pond 
becomes, night by night, gradually filled. The dew- 
pond will cease to attract the dew if the layer of 
straw should get wet, as it then becomes of the same 
temperature as the surrounding earth, and ceases to 
act as a non-conductor of heat.” 

In a work recently published by Mr. Hadrian 
Allcroft, entitled “Earthworks of England,” 
a lengthy chapter is devoted to Dew-ponds. 
Though the thermo-dynamics of the subject 
are not, I fear.-w'dl understood by Mr. Allcroft, 
still in a foot-note he gives a few interesting 
statistics, which he states have been found by 
actual experiments, as to the accumulation of 
water in a dew-pond. 

“A dew-pond may rise,” he says, “as much as 
2 inches in a single foggy night in January, and in 
five nights rise fully 8 inches. 

** In the early summer the same pond collected 
3j inches of water upon five nights of heavy dew.” 

The heaviest rain-fall in these islands would 
never probably give anything approaching 
this result within the same time, and the full 
effect of this n^ay perhaps be better ap¬ 
preciated, when it is realised that an inch fall 
of rain represents slightly over 100 tons of 
water to the acre. 

Those ponds which are situated at the 
highest elevation are certainly more successful 
than those in the valleys. The reason for this 
appears to lie in the fact that the invisible 
aqueous vapour is carried upward in the air 
currents. As the air rises into higher alti¬ 
tudes it expands, and this mechanical process 
of expansion lessens the temperature. As the 
temperature diminishes there is rapid con¬ 
densation, and the condensation is greatest 
on the hill tops which rise above the warm air 
of the valleys, and more especially does this 



March 5. XQog, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


333 


condensation take place on the surface of thc^ 
dew-ponds which have been artificially pre¬ 
pared. The hill tops which rise into the clear 
upper atnnosphere radiate easily and act as 
condensers. All must have observed how the 
clouds han^ around near the hill tops when 
the rest of the atmosphere seems clear. It is 
only when the invisible aqueous vapour con¬ 
denses that it becomes apparent. 

I^ew-ponds appear to be only successful when 
constructed on a chalk bottom. Some people 
have therefore considered that the chalk must 
have some* mysterious influence upon the result. 
This mysterious influence is, 1 fancy, only due 
to the fact that chalk is a sterile soil, and it is 
owing to the absence of worms that the layer 
of straw can remain dry. 

A dew-pond on any other soil, except chalk, 
would be certain to fail if constructed exactly 
on the old methods, and it is for this reason, 
so far as 1 know, that dew-ponds are only found 
on a chalk formation. 

In the absence of a chalk formation, it would 
be necessary to lay a foundation bed of cement- 
concrete*, or asphalte, so that the non-conduct¬ 
ing material should be protected against the 
destructive action of worms or other animals 
boring in the earth. 

A thick layer of straw is a very good non¬ 
conductor, and its efticiency lies in the fact 
that the cellular formation of the straw contains 
still air, ?>., not in motion. The rays of heat 
which are able to penetrate the straw structure 
are baffled by the still air, whereas those rays 
which can with comparative ease penetrate 
the still air are in their turn baffled by the 
structure of the straw. By the almost innu¬ 
merable number of straw structures, with the 
still air in the cells, the heat rays fail to pass 
through the entire mass. Thus a good non¬ 
conductor of heat should be a material com¬ 
posed of substances of very different densities. 

Experiments which were made by my brother 
and myself resulted in striking effects where 
we used mica as the non-conductor. We made 
wooden trays, two feet square, and painted 
them various colours. We also prepared 
square slabs, constructed from waste mica, two 
feet square and two inches thick. When we 
placed any one of our trays upon such a slab 
of mica, on the same night and side by side 
other trays, not on mica slabs, the result was 
that we generally obtained during the night 
Just about twice as much water in the tray 
placed on the mica slab as we obtained upon 
the other trays. These experiments were 
carried out upon a gravel path where no sign 


of condensation appeared. The wood with 
which the trays were constructed is in itself a 
good non-conductor of heat, and it is partly 
owing to this fact that the trays placed directly 
on the gravel gained some moisture. A lawn 
at the side of the gravel path was wet with 
dew. The obvious reason of this is that the 
thin blades of grass, being only connected at 
their base with the (‘arth, are able to radiate 
their heat easily, and, as they become chilled 
below the dew-point of the atmosphere, the 
dew is deposited upon each blade. Tlnise 
trays painted green or those painted white 
obtained the most moisture, whereas those 
painted black invariably obtained the least. 

The presence of chlorophyll in all vegeta¬ 
tion, which gives it its green colour, may have 
some bearing on this point. The true para¬ 
sitical plants, which rely upon obtaining their 
moisture from the trees upon which they grow, 
are rarely if ever green. 

From this garden observation of the dew 
being on the grass, and not on the gravel path, 
it seems possible that an explanation may be 
found as to why certain lands are rainless. 
The wind passing over the ocean must absorb 
a considerable amount of moisture, provided 
it is not already saturated, and yet that mois¬ 
ture will pass over islands and whole districts 
without any rain falling upon them. Such 
lands are always barren rocky or sandy wastes. 
On such desert land there would be very little 
dew deposited, for the surface of the land 
becomes baked during the heat of the day, and 
the process of cooling during the night is too 
gradual to allow it to become sufficiently cool 
to chill the atmosphere below the dew-point. 
The consequence is that the land remains dry 
and parched, and yet the rough grass, that 
may perhaps grow in some places, becomes 
drenched with dew during the night; but the 
air, warmed by the sun's rays of the day, 
quickly absorbs the dew, and the earth remains 
parched. \V 1 iat the air gives up at night, it 
acquires again during the day. 

, Unless those conditions can be brought about 
by artificial means which will result in chilling 
the air on such a large scale as actually to 
change the climate, there is no chance of con¬ 
verting the desert wastes of the earth into 
fertile land. But this result will ultimately be 
attained in certain localities by the adoption of 
some form of dew-pond, or condensing surface, 
I have no doubt. 

Take, for instance, the islands kiiown as the 
Desertas, lying only twolve miles away from 
the island of Madeira. Madeira, as is well 
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known, is a most fertile island ; the luxuriance 
of its vegetation strikes all who visit it; but 
the Descrtas, of exactly the same geological 
formation, have neither springs nor rivers, and 
the rain is said never to fall. The islands are 
uninhabitable except by a few' fishermen, who 
succeed in obtaining water by hanging out 
fleeces, from which in the morning they wring 
out the water gathered in the night. Here 
man, in his necessity, has applied a simple 
law of Nature. He has compelled the air to 
give up that which it would otherwise have 
retained. 

These rocky islands (the Desertas), only 
partly covered by shrubby gras.s, are admir¬ 
ably adapted for the construction of dew'-ponds ; 
the moisture - laden atmosphere could most 
readily be induced to deposit its moisture on 
to properly-prepared surfaces. The water, 
however, that is thus deposited duiing the 
night should be run off into tanks so as to 
avoid the loss by evaporation during the day. 
The water obtained should, in the first in¬ 
stance, be used for rearing trees. The marked 
effect that trees have upon the climate is not 
generally appreciated, nor is it generally known 
how' admirably they are adapted for extracting 
the moisture out of the air. 

in any scheme for procunng water in water¬ 
less lands, trees must eventually play an im¬ 
portant part, if not the most important part, 
and, therefore, at the risk of apparently de¬ 
parting from the question of dew'-ponds, I am 
anxious to show the importance of arboricul¬ 
ture. Wood, as I have said, is a good non¬ 
conductor of heat, but the bark of a tree is a 
better non-conductor. The trunk of a tree is 
as slight as it can be with safety, having re¬ 
gard to the wind pressure on the spreading 
branches and the foliage. This being so, the 
whole superstructure of the tree is disconnected 
as far as possible from the earth, and the non¬ 
conducting property of the bark of the trunk 
further cuts off the heat rays from penetrating 
the w'ood. The trunk, branches, twigs, and 
the stalks to the leaves are each in turn as 
slight as possible, and the leaves themselves 
are as thin as may be. The leaves are, in fact, 
to a remarkable extent disconnected with the 
earth, and, owing to their great superficial 
area, as compared to their mass, they very 
quickly radiate into spacO any heat that they 
may have acquired during the day. Thus, 
shortly after sunset, these wafers gently flap¬ 
ping in the air having radiated their heat, 
chill the air as it pas9es over their surface. 
The chilling of the ait|induces the conden¬ 


sation upon them. If, now, the form of a 
* leaf hanging down from its slender stalk is 
borne in mind, it will at once be realised how 
the water will drop off from its pointed end and 
fall on to leaves at a lower level, but which 
have a wider spread. This action is continued 
until the water drops to the ground around the 
margin of the tree’s circumference. As a 
general rule, the roots extend underground 
just about as far as the branches do above 
ground. On the still and cloudless nights this 
dew which has been deposited upon the leaves 
may often be heard dripping to the ground, 
watering, in fact, the extremities of the roots, 
though not a drop of rain has fallen, and it 
is onl}?^ at the extremities of the roots that the 
tree is capable of taking up the moisture for 
its nourishment. Nature has in the evolution 
of the tree most marvellously and perfectly 
fashioned it in all its parts, so that the maxi¬ 
mum of moisture may be quickly extracted 
from the air after sunset. 

Though there is the keenest competition 
between tree and tree in the forest, they do 
in fact co-operate together to bring about such 
a general chilling of the air as will result in 
inducing rain to fall. 

Think of the slight chilling effect upon the 
atmosphere by one leaf, and this effect must 
be multiplied by thousands for one tree, and 
this again by every tree in the forest. 

In the Daily Graphic of January 22nd, irv 
the article on the “ Effect on the Afforestation 
Scheme,” this statement appears :— 

“ The Washington Elm of Cambridge —a tree of 
no extraordinary’ size—was estimated to produce a 
crop of seven millions of leaves, exposing a surface of 
about five acres of foliage.” 

A cold stream of air emerging out of a forest 
of such trees, would come in contact with the 
surrounding warmer air which has not been 
subject to this chilling process. The contact 
of the atmospheres at different temperatures 
would probably result in such a copious con¬ 
densation that we should appreciate its effect 
in a downpour of rain. 

From the Official Year Book of the 
Commonwealth of Australia, speaking of the 
direct influence of forests on rainfalls, Dr. 
Hann is quoted as saying :— 

“ In the Cordilleras, clouds with rain falling from 
them can be seen banging over forests, while over 
contiguous lands covered with shrubs or used for 
agriculture, the sky is blue and the sun is shining.*’ " 

To return again to the Desertas, or the 
desert islands, as the name imf^liSs. If young: 
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trees were here planted and the extremities of 
their roots were watered with the water from 
the dew-ponds that might be constructed, the 
trees should flourish. Their foliage, in the 
course of a few years, would probably induce 
rain to fall, and after this, these desert 
islands w^ould become as beautiful and per¬ 
haps as prosperous, as their adjacent island, 
Madeira. 

Since my brother and I published our small 
book on Dew-ponds it has come to our notice 
that the Government has adopted the principle 
we therein enunciated At Gibraltar a large 
portion of the rock has been covered with 
corrugated iron on a wooden backing. On this 
surface the warm moisture-laden w’ind becomes 
chilled, and the dew is deposited, and if I am 
rightly informed Gibraltar has now a supply of 
pure water. 

In this case success was assured from the 
commencement, and my brother and I are 
equally certain that a successful result will 
follow in other places, such as the Desertas, 
where the conditions are all so eminently 
favourable, and so obviously comply with the 
conditions I enunciated at the commencement 
of my paper, that is, that the radiating sur¬ 
face must be sufficiently energetic to induce 
the temperature of the atmosphere to fall below 
the dew-point. 

But many persons have asked w'hether a 
successful result could be attained in the 
deserts of Egypt or the waterless districts in 
Australia and South Africa. 

To determine this all important point it is 
necessary to examine the subject more closely, 
and to discover if possible by how many de¬ 
grees a radiating substance will fall below its 
surrounding medium. 

There appears to be a limit to which any 
substance will fall in temperature by radiation 
in relation to its surrounding medium. And 
when that limit has been reached the tendency 
is that it shall be maintained. 

On this point M. Poullet has proved that in 
the month of April, when the temperature of 
the air was 38*48® Fahr., swansdown fell by 
radiation to 25*7® Fahr., the whole chilling 
therefore was 12*78® Fahr. In the month of 
June, w'hen the temperature of the air was 
^3’95® Fahr., the temperature of the radiating 
swansdown was 50.972® Fahr.; the chilling of 
the swansdown by radiation here is 12*978® 
T'ahr., almost precisely the same as that which 
•occurred in April. On this poiht Tyndall 
says 

Thus, while the general temperature vaHes within 


wide limits, the difference of temperature between the 
radiating body and the surrounding air remains 
sensibly constant.” 

These facts enabled Melloni to make an im¬ 
portant addition to the theory of dew. He 
found that a glass thermometer placed on the 
grass is never chilled more than 3*6’Fahr. below 
an adjacent thermometer with silvered bulbs 
which hardly radiates at all. These y(}^ Fahr. 
or thereabouts, mark the thermometric distance 
above referred to, which the grass tends to 
preserve between it and the surrounding air. 

Yet if a thermometer is placed on the grass, 
and a second thermometer hung a few feet above 
the grass, the suspended thermometer may 
record i8‘' Fahr. or more above the reading of 
the thermometer on the grass. Melloni explains 
this as follows :— 

“ The grass blades first chill themselves by radia¬ 
tion, 3*6° Fahr. below the surrounding air; the air 
is then chilled by contact with the grass, and forms 
around it a cold aerial bath. But the lendency of 
the grass is to keep the above constant difference 
between its own temperature and that of the surround¬ 
ing medium. It therefore sinks lower, the air sinks 
in its turn, being still further chilled by contact with 
the grass; the grass, however, seeks to re-establish 
the former difference: it is again 1 olio wed by the air, 
and thus, by a series of actions and reactions, the 
entire stratum of air in contact with the grass becomes 
lowered to a temperature fai below that which corre¬ 
sponds to the radiative energy of the grass.” 

Thus it is seen that the radiative energy of 
swansdo\^n is i2 (>® Fahr., and that of grass is 
3*6^ Fahr., but in either case the thermometric 
distance may be very considerably increased 
on a still night, when the air is allowed to 
remain in contact with the heat-radiating body. 
Swansdown is the better radiator of heat on 
account of its comparative enormous surface 
as compared to its mass, thus affording every 
part an almost unhindered opportunity of quick 
radiation. 

All substances doubtless have their thermo- 
metric distance ; but with solid or compact 
substances, this distance would be more readily 
reached by isolating them from the earth, or 
by placing them on a non-conductor of heat, 
so that the loss of heat by radiation is not sup¬ 
plemented from the earth. 

The more perfect the non-conductor of heat 
that is used, the more accurately and quickly 
the absolute thermomefric distance will be 
approached. In all cases the mass of the 
material, on which the ^periment tried, 
must not be so great that it will not have time 
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to cool sufficiently to reach its thermometric 
distance between sunset and sunrise. 

The thermometric distance of the surface of 
a dew-pond will be determined by the degree of 
efficiency of the non-conductor employed, and 
the neat-radiating power of the surface ma¬ 
terial of the pond. The result, however, may 
be reinforced by the chilling effect it will have 
upon the air, in contact with its surface on a 
still night, in a manner precisely similar to 
the low temperature that I have before quoted 
in the case of the thermometer situated on the 
grass, which fell 18^ Fahr. below the tempera¬ 
ture of the air a few feet above the grass, when 
the true thermometric distance of grass is only 
3*6'^ Fahr. 

From experiments I have lately been con¬ 
ducting 1 find, that if a thin sheet of iron, about 
15 inches square, with a piece of asbestos 
sheeting on its under side, be suspended in 
the air during a fairly clear night, then the 
temperature of the surface of the iron falls 
(f Fahr. below the temperature o( the atmo¬ 
sphere at the same elevation. Its thei-mo- 
metric distance appears to be 9^ Fahr. under 
the conditions above.mentioned, whereas grass 
is 3*6“’ Fahr., but by the reinforcing agency of 
air remaining in contact with an expanse of 
grass, the temperature falls 18^’ Fahr. or 
more. . 

If anything like the same ratio could be 
attained on a large surface of thin iron with a 
non-conductor below it, as is attained in the 
case of grass, then a very low temperature 
indeed should be obtained on the iron surface. 
My .small sheet of iron is of course too small 
for the air to remain in contact with it for an 
appreciable time, and so the maximum chilling 
effect upon the air is unknown. 

Thin metal plates are good radiators of heat, 
that is to say, that they will quickly give off 
heat that they have acquired, and if the plates 
were supei imposed on dry straw they would 
be protected from acquiring any radiated heat 
from the earth below the straw. The surface 
of the iron in such a structure, after sunset, 
would readily fall in temperature, and as soon 
as the temperature falls below the dew'-point 
the aqueous vapour of the atmosphere will be 
deposited upon its surface. 

If I now turn to the Annual Report of the 
Meteorological Departmentthe Transvaal 
for the year ending June, 1907, I find that af 
Modderfontein, in the Pretoria District, no 
rain fell in July and August, 1906, nor in June, 
1907. The annual returns are made up to the 
nn 4 June, which accounts for the difference 


of year date.for this month. It may, however, 
be safely asserted that no rain falls in the 
Pretoria District during any of these three 
months of June, July, and August, and yet I 
find that .it 6 a.m., the hour at which the 
temperatuiLS are recorded, the dew-point is 
never as much as 10® Fahr. below the tempera¬ 
ture of the air. 

In this particular locality there can be no 
doubt that a water supply could be obtained, 
for the thermometric distance even of the iron 
plate will almost touch the dew-point, and the 
reinforcement which would be obtained by 
having a large area of iron would produce a 
temperature far below the dew-point. 

Unfortunately the returns in the Official Year 
Book of the Commonwealth of Australia do not 
give just the information w^hich would enable 
me to predict whether such a radiating surface 
would result in bringing about .such a fall in 
temperature as to reach the dew-point. 

1 would suggest that readings should be 
taken just before sunrise, at elevated stations, 
facing the quarter from which come the rain- 
bearing winds. It should be remembered that 
all winds having a downward tendency are 
comparatively dry winds. They have lost their 
moisture in their ascent to the cold high 
regions from ^hich they are descending. From 
the result of further experiments which might 
be carried out in this country, taken in con¬ 
junction with thermometer readings at suitable 
hours in any part of the w'orld, it should bo 
possible to predict, with a scientific certainty, 
the chances of extracting the moisture from 
the air. 

If water is obtained, trees should be nursed 
into existence. The result may end by chang¬ 
ing the climate over great tracts of land and 
so increasing the habitable area of the 
globe. 

There is no need to dwell on the vital im¬ 
portance of obtaining water in waterless lands. 
The famines, which result in the death of thou¬ 
sands at a time in India, are due to the failure 
of the crops in a dry season, and the loss of 
millions of sheep which annually die in 
Australia is due to the lack of water. 

That water will some day be produced, in 
small quantities, perhaps, at 6rst, I have no- 
doubt ; but the result in the end may be, that, 
in other lands than ours, the words of Kipling^ 
may be sung:— 

** Wo have no water to delight 
Our bread and brooklets valet, 

Only tb^ dew-pood oa the height, 

L'^nfed that never failt.** 
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DISCUSSION. 

The Chairman (Sir Edwin Durning-Lawrence), 
in opening ihe discussion, said that the reference 
in the paper to the inhabitants of the Desertas Island 
wringing fleeces to obtain water, reminded him of the 
familiar stoiy of Gideon, who professed to ascertain 
the Divine will by the two experiments, in one of which 
the exposed fleece was moist and the ground dry, while 
in the other the fleece was dry and the ground wet. The 
reason for this he had never understood. The story 
of Gideon was at least 3,000 years old, and the 
dew-ponds, illustrations of which had been shown, 
were probably as much as five or ten thousand years 
old in their initiative. An important point to bear 
in mind was, bad the people of the present time yet 
learned all they could from the past ? Was it not 
possible to learn from the past how to get water in 
certain places, as the British Goveinraent bad done 
at Gibraltar, by making a dew-]>ond there directly in 
consequence of the publication ol the author’s book 
It was quite possible, he should imagine, in the 
Desertas Islands, w’hich were only 12 miles from 
Madeira, with the sea all round them, to make 
effective dew-ponds, although he should not exf^ect 
to get water by exaporation m an African desert. The 
Journal ol the Society containing the paper would be 
sent all over the world, and it was to be hoped that 
through the publication of the paper water might be 
brought to places where it did not at present exist. 

Mr G. Rlundem, said the author had stated 
that dew-ponds were constructed by an excavation 
being made, then a layer of straw w'as put in, and 
finally clay puddled over the straw. He desired to 
ask the author if be could give a case in this country 
where the stiaw was put in first, becau^^e it was his 
impression that it would be practically impossible to 
puddle clay over a thickness of six (rr eight inches of 
straw. The author had explained that the theory 
was based on the straw being at the bottom; in 
practice he (Mr. Blundell) knew that the straw was 
always placed over the clay. He knew a good many 
diBw-ponds that had been made without straw, and 
there were a great many dew-pondr made on the 
Colsw'old Hills upon the limestone, the neolithic 
formation. A large proportion of dew>ponds had 
been made in Wiltshire and Sussex on the chalk, but, 
as far as he was informed, the whole of them were 
made first with the puddled clay, the straw being put 
on the top of the clay to protect it from cracking 
from frost, or from the rubble that was put over 
injuring the clay. 

Mr, T. S. Dymoni) (Board of Education) 
enquired whether the author had any particulars of 
the amount of atmospheric moisture over the chalk 
or limestone as compared with that over other 

• ** Neolithic Dew-ponds and Cattle-way«.” By Arthur 
John Hubbard, M.D.» and Qaorge Hubbard, F.S.A., 
F.K.I.B.A. London: Longmans, Groan, and Co. 


geological formations. He was particularly interested 
in Essex, which did not possess the advantage of 
springs from the chalk. The soil was very heavy 
London clay in many parts, and the only source of 
water in the district was the water saved in ponds on 
the top of the clay. In many dry seasons water 
altogether failed, and the question occurred to him 
therefore why no dew-ponds were to be found in 
Essex. He thought perhaps the cracking of the clay 
might prevent a dew-pond constructed as the author 
had described from holding water; but it also 
occurred to him, after what had been stated about 
the use of iron plates, that it would be quite possible 
to construct dew-ponds with iron plates over the 
clay, without any risk of their being spoiled by the 
cracks which developed in the clay in dry summers. 
He thought the subject largely depended on the 
question as to whether there was sufficient moisture 
in the atmosphere, and whether on the chalk and 
limestone the proportion of atmospheric moisture was 
not very much greater than it was on a clay forma¬ 
tion. There was no chalk under the clay in Essex, 
until a depth of 600 feet was reached. 

Mr. W. P. D. Stbbuinu .said that the ^hallow de¬ 
pressions on the north downs of Surrey, where there 
was a thick formation of clay and redeposited gravel 
on the top of the chalk, were very often full of water, 
and it was very seldom that the depressions dried up, 
even in the hottest summer. On the commons 
there was very often a great deal of heather and 
surrounding vegetation, and there were a good many 
water plants in the water. He desired to a-k the 
author whether, in his opinion, the surroutnling vege¬ 
tation fed the shallow depressions at night more than 
they would evaporate 111 the day. With regard to 
the coirugated iron u^ed at Gibraltar, he leinembered 
that a friend of hi^, some years ago, w'ho wanted to 
make a large pond m his garden, collected the 
water for the pond by erecting a range of corru¬ 
gated iron behind a hedge. But instead of placing 
it on a non - conducting substance, it was just 
supported on iron lods and on wooden quartei- 
ing, without any backing at all. A good deal of 
water was obtained, but he believed most of it 
came from the lainfail, because his friend had no 
idea of ariesting the dew, and so getting a certain 
amount of water fiom the corrugated iron, during 
every night, winter and summer. 

Mr, John Slatkr ‘^aid he wished to refer to one 
point which was rather of arcbieological than scientitic 
interest. The author had alluded in his paper to a 
number of unmistakeabte dew-ponds which he said 
he was convinced had existed from pre-bistoric times. 
If that was the ca-^e, their effectiveness must have 
lasted a very long time indeed. He should be glad 
to know if Mr. Hub bard had any 'information as to 
the depth of the existing dew-pond^, a .d whether 
any excavations had been ,i^de to ascertain what the 
substratum under the dew-ponds 
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Mr. A. Gorham inquired whether there was any 
reason why dew-ponds should not be lined with 
cement, which he thought would prevent the water 
leaking away. He had noticed in many cases that 
ponds were lined with cement; why should not such 
ponds collect the dew just as well as ponds made 
with ordinary puddle* clay ? 

^Ir. T. S. Dyaioni) said the author had not 
suggested that the fact of the dew-ponds being on 
chalk had anything to do with the formation of dew; 
but he (Mr. D^mond) could not help thinking that 
chalk and limestone, owing to their porosity, got 
much colder by evaporation than certain other geo¬ 
logical strata. He believed it would be found that 
all the ice caverns of the world, certainly those in 
Hungary, were in limestone. By the evaporation of 
water from the limestone great cold was produced; 
was it not possible that the chalk being porous, 
and there also being a great deal of evaporation from 
it, the cooling effect of the evaporation on the chalk 
had something to do with the existence of dew-ponds 
in the chalk 

The Chairman (interposing) said the author did 
not suggest that in the dew-ponds he had shown the 
water flowed from the surface into them. Some ot 
them were so high that they could not receive any 
drainage. 

Mr. Dymond said he was glad the author had 
made that clear, because it had been asserted time 
after time that the ponds were filled by drainage, 
and a statement was made to that effect in Aature 
not very long ago. 

Mr. A. W. Okk pointed out that there was abso¬ 
lutely no evidence in the paper as to the extreme age 
of the dew-ponds, and thought that some reference 
should be given, either to the author’s own book or 
other sources as to information on the point, because 
he was rather sceptical of dew-ponds. 

Mr. W. N. Blair said he had heard on good 
authority that every dew-pond on the Surrey hills 
was made in the memory of living men, and he was, 
therefore, very much surprised to hear that some 
were as old as the author had stated. The state¬ 
ment had been made to him that it was impossible 
for any formation to hold water for more than a cen¬ 
tury, as the bottom was always sure to leak. With 
regard to the question of ^e^ leaves attracting 
moisture, Mr. Seaton Thomson^ the naturalist of 
Canada, had proved that, since the lumbermen 
had cut down the trees, some of the Canadian rivers 
which previonsly flowed through the forests, were 
dry all through the year, whereas they used to have 
a coiisfant flow of waWi He should like to know 
whkher it was necessary that straw should be used 


in the formation of dew-ponds. He had seen som^ 
ponds on the hills in the New Forest district, Hamp¬ 
shire, which apparently had no drainage running 
through them, which had a natural gravel bottom, 

, but he took it they were natural dew-ponds. They 
apparently had an ordinary gravel bottom with pro¬ 
bably clay underneath. They were all on the high 
downs, although the ground was not very high. 

Mr. Lkon Gaster inquired what amount of water 
could be relied upon from a certain area if a dew-pond 
was constructed. A small amount of water was 
better than nothing, but it might not be enough. He 
endorsed the statement Mr. Blair had made with 
regard to aflorestation. In those countries where the 
trees had been cut down without any regulation the 
flow of water in the rivers had largely decreased. 
Afforestation had another advantage in that it con¬ 
siderably Jpurified the air, all the CO2 which people 
breathed out being taken up by the trees during the 
day. 

Dr. F. S. Toogood, in dealing with the question 
of the age of dew-ponds, said he felt sure the author 
was acquainted with Maiden Castle, near Dorchester, 
where there was evidence that the dew-pond which 
existed in the enormous ring there must be of an age 
dating back at any mte to the time when the castle 
was made, because otherwise he failed to see any 
reason why there should be a pond up there at all, 
there being an efficient stream of water running at the 
bottom. That jiointed to the fact that the pond was 
constructed at a time when the camp was u.sed as a 
refuge for the inhabitants, who doubtless took their 
cattle up there, and would necssarily want some means 
for giving them water if they were beleaguered and 
unable to get to the stream which flowed at the 
bottom. 

Mr. W. R. Stratton asked whether instances 
were not known where natural ponds were not also in 
the nature of dew-ponds. In the Colesburg district 
of Cape Colony he noticed some eighteen or twenty 
years ago certain ponds on the farms where the water 
in the dry season was higher in the morning than in 
the evening. There was no stream flowing into or 
out of the ponds, and they were fairly high up; in 
fact, there were no springs anywhere in the district 
for miles, and yet the ponds were always full of water 
in the driest weather. It was a mystery to him at 
the time as to how the water got into the ponds. 

Mr. HiTBBARii, in reply to Mr. Blundell, said the 
method of making dew-ponds described in the paper 
was the customary way of making them, and.he had 
in his possession at home an extract from a lease dated 
1700 and odd in which minute particulars were given as 
to how the dew-pond was to be formed. It had to 
have four feet of straw, and then two feet of clay on 
the top of the straw. 
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Mr. Blundell, interposing, said that all the dew- 
ponds made at present on the Duke of Norfolk’s 
estate in Sussex, and Lord Wantage’s estate in Berk¬ 
shire were, to his certain knowledge, made with the 
puddle clay first, the straw being put on afterwards. 

A^r. Hubbard stated that on the Southdowns in 
Sussex the exact opposite was the custom. Mr. 
Dymond had referred to the aqueous vapour over 
various geological formations, but he was unable to 
give any definite answer on that point, as he had no 
information on the subject of radiation from various 
geological formations. Mr. Dymond also thought 
that the chalk or limestone became colder than other 
materials, and that it might have been the cause 
of extracting the aqueous vapour out of the atmos¬ 
phere. He hardly imagined that that would be so, 
because either the chalk or the limestone would not 
of itself make a very water-tight bed to a pond; it 
would have to be covered with some impervious 
material such as clay. If reliance were placed upon 
the chilling effect of chalk and limestone, it was not 
likely to be realised if it were covered with clay. It 
seemed to him there would be a greater deposition of 
dew all round the pond and not in the pond itself, 
so that the object aimed at would be defeated. 
He did not know why dew-ponds should not 
be lined with cement, and did not think that 
affected the question at all. Most of the dew-ponds 
he knew were lined with cement; but, as a rule, w'hen 
coating them with cement, the repairer, in trying 
to make gulleys to conduct the surface drainage into 
the ponds, had cut through the side, and through 
the clay, and allowed the surface drainage water to 
penetrate the non-conducting straw underneath the 
clay. That effect of the straw getting wet was that 
it at once became of the same temperature as the 
earth, and absolutely failed to act as a non-conductor 
of heat. Faggots would do very well indeed instead 
of straw, especially if the outside margin of the pond 
were sealed so that no air was blowing through the 
faggots. They would then be building in still air, 
which, next to a true vacuum, was perhaps the best 
non-conductor that could be obtained. 

The Chairman, interposing, said he thought 
faggots would rot a good deal mure quickly than straw, 
which was an extremely durable substance. He bad 
seen a sort of straw thatch used for plastering under 
lathes which was 400 or 500 years old. 

Mr. Hubbard, continuing, said he very much 
doubted whether straw would ever decay if it were 
hermetically sealed. Mr. Slater had referred to the 
age of dew-ponds. He (the author) had especially 
not touched on the question of dew-ponds from their 
archseological point of view, and had endeavoured to 
confine his remarks, as much as possible, to the scien¬ 
tific aspect of the question, lliat subject was fuUy 
dealt with in his book. With regard to the suggestion 


that all the ponds on the Surrey hills were said to 
have been made within the memory of living man, 
he had questioned a great many shepherds and old 
men on the subject, who had over and over again 
told him that the ponds had always been there as 
long as they had known the hills. It was a very odd 
thing that, if a man was called in to repair a pond, 
he ultimately came to think he made it. The evi¬ 
dence of the roads leading down from the embank¬ 
ments in more than one instance, such as was shown 
in the photographs, was very strong evidence indeed 
of their great antiquity—an antiquity which could be 
measured by thousands of years. The reference made 
to the dew-pond in Maiden Castle, which he knew 
well, was another proof of it. With regard to the 
amount of water which could be obtained in a dew- 
pond, it entirely depended upon the conditions under 
which the pond had been made, where it was situated, 
and also on the climatic conditions. If the whole 
subject were an exact science, it might be possible 
to give definite information on the point, but it must 
be borne in mind that the science of the subject was 
in its infancy. Even in the “ Encvclopa^dia Brit- 
tanica ” the word ‘^dew-pond” did not appear. 
The remarks made with regard to the ponds at 
Colesberg in Cape Colony were extremely valuable. 
There could be no doubt that the ponds \^hich were 
rising during the night were acting as dew-ponds; 
and the information from such a locality was 
extremely interesting. C)ne of the directors of the 
Chartered Company of South Africa had told him of 
certain depressions in the Karoo district, which 
appeared to him to be very similar in appearance to 
the depressions which w’ere often found upon the 
South downs in England, and which were, he 
thought, probably ancient dew-ponds. It w^ould be 
very interesting to ascertain ultimately that those 
were dew-ponds in that waterless district. 

Mr. Leon Ga.ster enquired whether the author, 
with the knowledge and experience at present avail¬ 
able, could predict the amount of water likely to be 
obtained from a dew-pond, provided that certain 
necessary data were furnished. This question had a 
paactical and direct bearing on the re-habitation of 
some of the deserted parts of Palestine which suffer 
from drought. 

Mr. Hubbard replied that if he had the tempera¬ 
tures, as measured by the dry and wet bulb ther¬ 
mometers, he would know by how much it would 
be necessary to deduce the temperature of the 
air lying immediately , above the condensing 
surface in order to get a| the dew-point. As, 
however, the temperatures were constantly vary¬ 
ing, what might hold good for one night would 
not hold good for the other 364 in the year; but 
he could probably tell approximately the mean amount 
of water which would be obtained if he knew the 
mean temperatures. The Chairman's remarks with 
reference to Gideon’s fleece were amongst the most in* 
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tcresting that had been made. As he understood it, 
the first miracle by which Gideon asked God to direct 
him was, that the dew should come on the fleece 
only, aud that it should be dry upon all the 
land ; and the si^cond miracle was that it should 
be dry upon the fleece and the dew be upon 
all the ground. He spoke in no irreverent spirit, but 
he could not deny that those miracles appeared to him 
o be susceptible of a scientific explanation. 1'aking 
the conditions as they were gi\en in “ Judges,** 
the threshing floor must have been a bare piece of 
ground, and a fleece, as was well known, was an ex¬ 
cellent non-conductor of heat, which would very 
quickly radiate its heat owing to its great superficial 
area as compared with its mass; in fact, every pait of 
it would have an unhindered opportunity of radiating 
its heat. The superficial area of a hair was veiy 
great as compared \Nith the total bulk of the 
hair. Assuming, foi argument’s sake, that the 
day preceding the night on which the first ex¬ 
periment was to be tried was a very hot one, 
and assuming also that Gideon threw' his fleece 
down early in the morning, what would be the 
efl'ect } The baking sun would heat all the earth, 
but the jiatch of land underlying the fleece would 
remain comparatively cold, as the heat rays would 
not easily or readily penetrate the non-conducting 
material of the fleece. During the night the ground 
apparently did not decrease sufticiently in tempera¬ 
ture to touch the dew'-point, and in consequence the 
dew was not deposited upon it, but the fleece lying 
on a thermally isolated patch of ground would quickly 
radiate its acquired heat of the day ; and as the de¬ 
creasing temperature was below the dew-point, the 
dew would in consequence be deposited upon it. 
Therefore, so far as the first portion of the 
miracle was concerned, it was certainly capable 
of a perfectly easy and reasonable explana¬ 
tion. In the second portion of the experi¬ 
ment, the dew' was on the land and the fleece re¬ 
mained dry, exactly the opposite of what took place 
in the first instance. The day preceding the second 
experiment could not have been so bakingly hot as on 
the former occasion, for the temperature of the ground 
fell below the dew-jiomt, and the dew was deposited 
upon its surface. At the time the second experiment 
was done, Gideon must have thrown his fleece down 
during the afternoon when the ground was stiU hot. 
The fleece would tend to conserve the heat in the 
ground, and during the night the fleece would be 
lying on a warm patch of ground, the tendency of 
which would be that the temperature of the fleece 
would be maintained, and the dew in consequence 
would not be deposited upon its surface. That he 
thought was the explanation. 

The Chairman, in proposing a hearty vote of 
thanks to Mr. Hubbard for his extremely valuable and 
interesting’paper, said that during the last 120 years, 

' Mtay, if hot most of the inventions that had 
to change the face of the earth had been first 


introduced in the theatre of the Royal Society of 
Arts. He did not say that Mr. Hubbard’s inven¬ 
tion was sure to be one of them, but he felt it 
poiisessed very great possibilities. The facts which 
had been given with regard to Colesberg, in South 
Africa, proved the possibility of doing these arti¬ 
ficially to considerable extent what Nature had already 
partially done. The Journal of the Society, 
containing the paper, would be circulated all over 
the world, and he had no doubt that many men who 
read it in outlying parts of the earth would, first of 
all, put out a fleece, then dig a small hole, and see if 
any water came in it; so that the paper, which 
had been given to only a small audience on a 
wintry night, might be the means, in the not very 
distant future, of turning Desertas, wherever those 
Desertas might be, into cultivated lands, if they were 
w'ithin range of a water-laden wind coming from over 
the seas. 

The vote of thanks having been carried, the 
meeting terminated. 


THE PATENTS ACT. 

The Board of Directors of the Manchester Chamber 
of Commerce have issued a circular the Patents 
and Designs Act, 1007, from which the following 
extracts are taken :— 

“The great advantages to this country attendant 
upon the passing of the Patents and Designs Act, 
1907, have not, so far, been .sufficiently appreciated 
by manufacturers and merchants in the United King¬ 
dom. The Chemical Section of the Manchester 
Chamber of Commerce, w'ho were—at the instance of 
Mr. Levinstein—in a large measure responsible for 
the new Act, think it is desirable to emphasise some 
important features of that Act, and to bring home to 
English business men the benefits which, through 
them, the country at large, may derive from giving 
close attention to the more important existing patents 
and to new patent applications. Before enumerating 
these important features, it may be pointed out that 
it is not intended to act in any vindictive spirit 
towards foreign owners of patents. . . . Now, 

however, a foreign patentee must either work his 
patent on an adequate scale within the United King¬ 
dom or grant licenses on reasonable terms, if he 
wishes to avoid the ri.sk of having his patent 
revoked. . . . 

“ Several actions for revocation of existing patents 
under the new Act have already been commenced* 
There can be little donbt that the number would 
increase considerably, especially if the details of the 
decisions already given by the Comptroller-General 
under the new Act were studied. A few salient 
features of two judgments recently given for the revo¬ 
cation of patents are appended. 

One invention, relating to the manufacture of 
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imitation stone, was beinf' worked on a commercial 
scale in Germany, Fiance, and Belgium, under 
licenses from the patentee, hut not in the United 
Kingdom, because the patentee urged that all the 
wants of this country could be supplied from Belgium, 
and that the cost of material and labour here were too 
dear. The patentee also urged that he had received 
no application to work his patent when he advertised 
his w'illingness to grant licenses, or to enter into 
working ariangeinents with Fnglish manufacturers. 

“ The Comptrollei-General, in his decision, said the 
interests of the public must be considered as well as 
those of the patentee. The latter had taken advan¬ 
tage of his monopoly of sale, hut not of his monopoly 
of manufactuie. The Comptrollei-(Teneral said he 
failed to see any valid reason foi not manufacturing 
commeicially in this countiy. The materials used 
were no dearer here than aliioad, and as readily 
obtainable. If the question of wages being higher 
here than abroad stood in the way, why should other 
indusiries be cairied on successfully in this country ? 
The adveitisements of the patentee, offering his 
process, were vague, and mentioned no lei ms beyond 
the statement that the terms would he rea^^onable. 

“ rbe principal object of seveial sections of the Act 
was to "to]) the practice of taking patents to jirevent 
their being worked here. If it were true that the 
patentee could not adord to work the processes in 
this country, and that if he did he would have to raise 
the price of the patented ai tide to the consumer, it 
would be no kindness either to the patentee or to 
the public to delay revocation. Revocation would 
probably induce somebody to stait manufacture as 
there would be no royalties to pay, also other coun¬ 
tries besides Belgium working the processes would be 
able to supply us, thanks to which we should pro¬ 
bably buy on more favourable terms. The patents 
were, therefore, revoked and the patentee ordered 
to pay applicants 45 guineas costs. 

“ There is another important decision concerning 
an application for revocation of a patent granted 
to Americans for a new lock-stitch sewing machine. 
The patentees urged, in defence, that the machine 
could not be made entirely here, because we in the 
United Kingdom had not the necessary tools nor the 
highly skilled laboui that was requisite, and that 
they could, therefore, only manufacture parts of 
the machine here. The Comptroller-General held 
that this was not sufficient. To adequately work 
their patents, the patentees must not merely make 
certain parts of the machine here. The patent, 
theiefore, w'ould be revoked and 40 guineas costs 
awarded to the applicants.” 


FOREIGN TRAPE OP ITALY. 

Italy has figured so conspicuously of late in the 
forefront of public attention that a good deal of 
n terest attaches to the review of her trade during 


the year 1907, which has just been issued, from the 
pen of Mr. A. Akers Douglas, Second Secretary to 
His Majesty’s Kmbassy at Rome. From it we learn 
that the imports during the year under review were 
higher than they had ever been before, and that the 
total exports, though lower than those of iqo6, far 
exceeded the average of the pieceding five years. 
Trade and commercial activity, as might be inferred 
from the above, suflfeied no diminution in 1007, in 
spite of crises 111 a few industries, of numerous 
strike*, and of a certain depression in financial 
markets. The rajud development of national 
industry continues strongly supported by Govern¬ 
ment, and the textile industry in particular makes 
great progress. The wine ciop was superabundant, 
causing much distress to growers who were unable to 
dispose of their large stocks, an<l prices were very 
]ow. There has been a demand for abolition of the 
octroi and the exti^e duties have been reduced. 
Sulphur has suffered from increased production in 
Louisiana, and in several mines woik has been 
actually stopj)ed, w’hile in others the price has been 
substantially reduced. I here was a decrease in the 
value of silk exported, this being the largest item of 
the export trade. The import duty on petroleum, 
which ha's been highei than in any other European 
country, was reduced 50 per cent, in April, 1907, 
vi7 , from 48 to 24 lira per quintal, and this was 
followed by a large increase in the imports. 

Viewing the imports according to countries, it is 
very significant that England, which had always held 
the premier place, had in 1907 to yield to Germany, 
w'ho is now the principal exporting country to 
Italy, having more than doubled Us figures since 
1903. The third counlr) on the list, the United 
States, is also making equally rapid strides. Among 
the increased imports raw cotton, chiefly from 
America, figures conspicuously owing to the steady 
development of the textile industry in Italy. Wood 
is largely imported from Austria-Hungary for build¬ 
ing purposes; this trade will probably increase as 
little wood is grown in Italy, and large forests have 
been cut dowm during the last thirty years. Among 
the increased imports of metals and machinery^ agri¬ 
cultural machinery is now freely used in Northern 
Italy, especially when its great advantages for field¬ 
work begin to be appreciated. Since the State took 
ov'cr the railways large orders for rolling stock have 
been placed abroad, but the administration have now 
decided to give orders as far as possible to Italian 
firms. The impoitation of coal steadily increases, 
the United Kingdom, of course, heading the list. 
In the export of cereals, rice, floa^, &c., there was an 
increase of nearly 000,000 in value as compared 
with 1906. Oil, however, fell off* remarkably owing 
to the oil crop of 190b having been one of the poorest 
on record. On the whole, the exports to and imports 
from the United Kingdom show a ste^idy increase, 
though in certain categories there is a marked fall, 
this being noticeable in colonial goods, cereals, 
medicinal drugs, barks, &c. 
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HOME INDUSTRIES. 

Child Labour ,—As was to be expected, the Prime 
Minister made a very sympathetic reply to the repre¬ 
sentatives of public health authorities, who waited 
upon him last P'riday, to submit to him resolutions 
adopted at the recent National Conference on Infan¬ 
tile Mortality. F'or the loss of child life remains 
appalling. Taking the last thirty years, while the 
general death-rate in the course of that period has 
diminished by one-half the infant mortality rate has 
remained piaclically stationary. One infant in every 
eight still dies in its first year. The Inter-Depart¬ 
mental Committee on Physical Deterioration re¬ 
ported that “ the connection between infantile morta¬ 
lity and bad or insufficient feeding. ... is, no doubt, 
established.” But so also is the connection between 
bad and insufficient feeding, and the employment of 
mothers. Infantile moitality is due to many causes, 
of which unsuitable feeding is but one. It is, how¬ 
ever, the chief cause, and it is inseparable from factory 
and workshop employment of mothers. Duiing the 
Lancashire cotton famine, while privation increased 
the actual death-iate, the infant death-rate was 
greatly lessened owing to mothers being compelled to 
suckle their infants. And during the siege of Paris, 
while the general mortality was doubled, the infant 
mortality fell 40 per cent, from similar causes. The 
heart of the problem is the indifference, or the 
absence, of the mother. The industrial employment 
of married women leads them to consign the tend¬ 
ance of their infants, at a very early age, to 
young children, or strangers. The infants thus 
deprived of their mother>* care are habitually fed 
on diet ill adapted to their digestive powers, and 
are very frequently diugged with opiates, in order to 
allay the fiactiousness arising from the illness induced 
byimpioper food. Nor does the evil end with the 
death of these children. The causes which produce 
these deaths weaken the survivors and reduce their 
chance of happy and useful life. The children, too, 
often come into the w'orld but ill prepared to battle 
with illness. An occupation requiring a woman to 
stand during the greater part of the day, when 
continued up to a few days or even hours of the time 
of partuiiiion, must act to the detriment of the off¬ 
spring, and there is less chance of the child coming 
into the world fully growm, well formed, and in good 
health. In Germany, as in England, infantile mortality 
has reached terrible proportions. Of two million 
infants born alive each year over 400,000 die under 
the age of twelve months, and although the crusade 
against infantile mortality in Germany is still in the 
initial stages, experience has already shown the entire 
needlessness of a gieat part of the sacrifice of life 
which has been going on unchecked for so many 
years. The establishment of infant dispensaries and 
clinics, kitchens and milk depdts, the encouragement 
of natural feeding by tiie offer of money awards and 
the , supply of milk, and the better supervision of 
foster and illegitimate children, are among the 
measures that have been taken. In this countiy, too. 


steps are being taken in the right direction, but the 
root of the evil is the absence of the mother in the 
factory or the warehouse. 

British and German Workmen ,—If the conclu¬ 
sions of Herr Paul Wagener, who contributes to the 
February report of the International Federation of 
Textile Workers’ Associations a comparison between 
the British and German working classes, are to be 
accepted, the former are in much the better position. 
According to Herr Wagener, the number of working 
hours is m Germany 8 to 10 per cent, higher than in 
England, and the average weekly wages of Germany 
and England compaie as 82 to 100. If the English¬ 
man is paid lOOs., the German gets only 82s.; but if 
the English working man spends loos., the German 
has to pay for the same things iiqs. So it seems 
that the English working man has 137s. for every 
lOOs. the German has, and, therefore, the working 
man is in England 37 per cent, better off' than in 
Germany. If it is taken into consideration that the 
working hours are longer in Germany than in Eng¬ 
land, and if the wages per hour are taken as a basis, 
then it will be found that the German gets only 75s. 
for every lOOs. the Englishman has, and the result is 
that the English working man is 44 per cent, belter 
off than the German. The German w'orking man 
works more, earns less, and does not live so well as 
the English worker. 

Workitig Hotus in Shops ,the face of it the 
argument in favour of the amendment of the Shop 
Hours Act is very strong. As the Home Secretaiy 
put it in his reply to the dejmtation from Mam bester, 
that has just laid before him the case for the small 
letailer, there is an immense economic waste going 
on m the keeping open of shops where there aie 
assistants simjily from a competitive point of view, 
and not because very long hours are necessary for the 
amount of trade done in a particular day. There are 
scandalously long hours worked by assistants in some 
trades, and it is a monstrous thing that men and 
women—and young girLs—should have to attend a 
shop from eight or nine o’clock in the morning till 
ten, or eleven, or twelve o’clock at night. Under 
the present Act, any Local Authority, after satisfying 
itself that two-thirds of the shops concerned are 
willing, can make a closing order, under the 
sanction of the Home Office, regulating the hours 
during which any class of shop may be open. But 
the difficulty of securing this two-thirds majority is 
very great. For example, in the New-cross Ward 
of Manchester, which has a population of 40,000, 
there are 1,028 retail grocers* shops, of which only 
200 can afford to employ an assistant or an errand 
boy, leaving 828 shopkeepers who employ no assistant 
at all. In Bolton again, only 7 per cent, of the 
retail shops employ assistants, and the small shop¬ 
keeper, living behind or above bis shop, has no 
objection to keeping open till late at night. Indeed, 
he feds his only advantage, as against the co-opera- ‘ 
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tive stole and multiple shop, with its huge capital, is 
that of working longer hours. But in the long run 
he will have to give way and see a national standard 
set up to which all must conform. 

Making a Market .—The British Consul is fond of 
telling the British trader that his want of enterprise 
is losing him valuable markets, and that the American 
trader is far ahead of him in ascertaining and supply¬ 
ing the requirements of these markets, but frequently 
the reports of American Consuls contain much the 
same warnings, addressed to American manufacturers 
and traders. For example, an American report from 
Tangiers, just published, complains, not that the 
American trader lacks enterprise, but that he does 
not trouble to gauge the market before trying to con¬ 
quer it. lie is the only one, says the Consul, who 
dares to attack a “market’* in almost absolute 
ignorance of its condition. On the other hand, the 
German exporter, about to enter a new commercial 
field, sends his skirmishers out, usually men who 
secure employment in the business houses w’hich are 
already in the field. Then he opens a dozen branch 
houses, and as managers of these branches are the 
men who have been clerking in rival houses, their 
future efforts are greatly assisted by many other men 
who have been tiavellmg about the field, gathering 
information and samples. This information is utilised 
to the fullest extent, so that the man in charge of the 
exploitation of the new field knows every detail of 
conditions there. The samples are reproduced with 
an attention to detail, and a regard for truth which 
raises the German exporter to the rank of artist. 

Cardroom IVorketw' ltdges .—Whilst outside the 
textile trades the average wage of women in industry 
lemains very U>w—it has been estimated, taking 
the average, to be about 7s. <»d. per week—within 
they have increased substantially in recent years. 
This is the case more particularly with cardroom 
workers. Twenty years ago a woman was thought to 
be doing well if she earned from 13s. to 14s. a week. 
But now, and more particularly in the newer mills, 
there are instances of female cardroom employes 
making nearly twice as much. The standard rates 
under the new universal list of prices vary from 18s. 
to 27s. per week, to which 10 per cent, increase has 
been added by the advances granted to the operatives 
during the recent “ boom *’ in the cotton trade. Take 
roving-frame tenters, who among the grown-up 
women in the cardroom now- earn the lowest wages. 
The standard length is 164 spindles per frame. On a 
pair of frames the standard pay is 20s, 9d. and 19s. gd. 
on coarse counts, i8s. iid. on medium, and i8s. on 
fine counts. And there is the 10 per cent, increase 
referred to above to be added to these amounts. On 
piece rates the amount of these wages may be 
exceeded. Generally the wages of roving-frame 
minders may be put at 22s. to 23s. per week. 
According to figures supplied to Mr, James Haslam, 
some women tenters are making more than 238. per 


week, as high as 25s. 6d. In the newer mills, frames 
contain as many as 220 to 240 spindles per side, or 
from 60 to 80 spindles more than the standard length, 
they are run at a gieat speed, and they have other 
advantages to facilitate production. It is the custom 
for one woman to have charge of a pair of frames, 
and on the larger frames they Complain of the greater 
strenuousness of labour. It would seem that under 
present drawing-frame conditions the work is 
getting too heavy for women. Girl back-tenters are 
receiving from qs. to 13s. pet week, which means 
that as half-timers at 12 years of age they would earn 
half these amounts, and the full amounts at thirteen 
yeai s of age. 


OBITUARY. 

The Hon. DiDi.b\ Francls Fortfscue.— 
After a very brief illness the death occurred on the 
2nd inst. of the Hon. Dudley Francis F'ortescue in 
the 89th year of his age. Educated at Harrow and 
Trinity College, Cambridge, he sat as M.P. for 
Andover from 1857 to 1874, also a 

Commissioner in Lunacy from 1867 to 1883. In 
1801 he was elected a life member of the Society of 
Arts, in the work of whic h he continued to interest 
himself for many years. He served on the Council 
in 1875-O-7, presided at one Ordinary Meeting and 
took part in several discussions. 


QUESTIONS AND ANSWERS. 

ANSWERS TO CORRESPONDENTS. 

()n all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or rejily should be written on a 
separate sheet of paper, and should bear such 
signature of the writer, and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 

QUESTIONS. 

Marine Designing by Geometrical Draw¬ 
ing.—I s anything known of marine designing by 
geometrical drawing, in cont'-adistinction to the 
“fairing’* process with batten spline and cuive.^— 
Torbay. 

Embankments of the River Thames.—H as 
any work been published in recent years dealing with 
the embankments lining the Essex and Kent shores 
of the Thames which confine the river to its present 
channel ? 
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Dugalde, Wren, and other writers hold that the 
-embankments were built by British labour during 
the Roman occupation, and most modern historians 
of London seem to share this opinion.— Londoni- 

'EMSIS. 

Grain Ei.kvator. — What is the ordinarily 
accepted connotation of this 'term ? Is it used to 
include not only the apparatus for loading grain, 
but also the buildings in which the grain is stored, 
and sometimes even the whole financial system 
under which the grain so stored is dealt withP— 
Ignoramus. 

Wrfn’s Plans for Re-Buii.oing London.— 
Wheie can I find pailiculars of the plans which 
Wien drew up for re>building London after the 
great fire i — Adflph i . 

ANSWERS. 

Anticipation ofi hk Aeroplane.— The painter 
who wasted his time in trying to fly was Leonardo 
da Vinci, and the whole story is told in a charming 
novel written by the Polish writer, Meregkowski, 
entitled The Porerunner,” the facts being taken 
from Leonardo’s diary. 

There are many names for flying machines—aero¬ 
planes, airships, aviators, helicoptcies, ornithoptcres, 
&c. Why not call them Icars, after poor Icarus who 
was killed in the first recorded experiment}— 
William H. Prekce. 

Anticipation of the Aeroplane.— It was 
Leonardo da Vinci, in the fifteenth century, who 
wrote about, and made designs for, artificial flight. 
Asa matter of fact he did not design w'hat is known 
as an aeroplane—but his projects were in the 
direction of imitating the wings of a bird. He also, 
however, made a small sketch of a vertically lifting 
screw propeller. 

These were described in the “Aeronautical 
Annual ” for 1895 (published in Boston, U.S.A.), 
and are referred to in several lives of this artist.— 
B. Baden-Powell. 

Distinction between Enamel and Glass.— 
The distinction between glass and enamel is some¬ 
what of the same nature as the difference between a 
publication and a book, for from the puiely technical 
point of view glavs includes enamel* It is difficult to 
give H satisfactory definition of glass, but it may be 
referred to as a complex compound of silica, cha¬ 
racterised by an entiie absence of any definite struc¬ 
ture, which definition applies equally to enamels. 
I take it, however, that Mr. Lewis speaks of glass in 
the sense of a vitreous substance employed by itself 
to form various articles of use or decoration, as in the 
case of window-glass, glass bottles, and so forth, as 
distinct from enamels considered as a vitreous ma¬ 
terial employed in the form of a coating to other sub¬ 
stances, as in the case of a pottery glaze. Considered 
from this point of view, enamel and glass may in the 
^inajortty pf cases be distingubhed in respect of com¬ 


position in that whereas glass consists of: —(<r) 
Silica; (^) An alkali —soda or potash; (c) An alka¬ 
line earth — lime, magnesia, or baryta, enamel 
differs from it in one or both of the following:—i. 
The silica is partially replaced by boron oxide; 2. 
The alkaline earth is replaced by lead. In the time 
of the Romans this would have formed an accurate 
basis of distinction, but it breaks down hopelessly 
when we consider—(a) That “flint” glass—intro¬ 
duced in the seventeenth century, and nowadays 
largely used for making bottles, &c. —contains lead 
as an essential ingredient; (h) That optical glass 
—as used for lenses, &c.—contains both lead and 
boron; (c) That leadless glazes are now pre¬ 

pared ; (d) That - the enamel of stained glass 
in mediaeval times differed scarcely at all in com¬ 
position from the sheet-glass to which it w^as 
applied. In fact, as Sir Boverton Redwood says, 
there is no line of demarcation between the two as 
regards composition—under suitable conditions almost 
any glass may be used as an enamel, and the only 
distinction that can be drawn is one of employment 
rather than ol nature. 

With reference to the second part of the query, 
the only thing to prevent one fiom saying that 
the art of enamelling is as ancient as glass-making, 
w'ould be a certain .knowledge as to the exact 
date when each art wa.s first practised. To my 
thinking, the evidence rather points to the fact 
that the making 6f articles of glass was subsequent 
to, and arose out of, the process of enamelling. At 
all events, the earliest glass that can be dated with 
certainty is that of Tel-el-Amama, about 1500 no., 
wheieas glazed pottery of a much earlier date is 
knowm : in fact the manner in which the vases of this 
period were produced (by woiking the glass over a 
clay mould) suggests a tiadition of enamelling. This 
clumsy method of making objects in glass persisted 
down to close upon Christian times, and ii was 
probably not until late (irecian times that the use of 
the blow-pij)e was discovered.— Noel Heaton. 

Vienna I.ime. —It is not surprising that lime 
merchants should be unacquainted with the “ Vienna 
lime” referred to by “Builder,” as the expression is 
a mistranslation of “Wiener Leim.” This means 
Vienna not lime, and merely indicates a good 

quality of glue. If, however, the recipe in which the 
material is mentioned should be an old one, isinglass 
might be meant, as Vienna was a great market for 
that commodity in the days when the stuigeon was of 
more frequent occurrence in the Danube than it is 
now. The lime used in Vienna differs but slightly 
from our own. The percentage of magnesia is some¬ 
times high.— Walter F. Reid. 

Sheffield Plate,— Mr, William Redman, in his 
“Handbook of Information on Pewter and Sheffield 
Plate,” gives the following account of the origin of 
Sheffield Plate:— “In 1742 Thomas Bolsover, an 
ingenious mechanic, was repairing the handle of a 
knife, which was composed partly of silver and partly 
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of copper, when he accidentally fused the two metals. 
From this incident he found that it was possible to 
coat copper with silver, in such a way as to form a 
cheap and durable metal, producing; only an exterior 
of silver, which might theiefoie be used in the 
manufactuie of various articles in which silver alone 
has hitherto been employed. He at once commenced 
to manufacture articles made of this material (copper 
plated with silver), but confined himself to buttons, 
snuff-boxes, and other light and small wares. . . , 
A Mr. Joseph Hancock took up the new business of 
plating copper with silver, and he became very 
successful.*’— Hall-Mark. 


GENERAL NOTES. 

Henry Saxon Snell Pri/k.—T he Henry Saxon 
Snell Prize, founded to encourage improvements in 
the construction or adaptation of sanitaiy appliances, 
and awarded by the Council of the Royal Sanitary 
Institute at intervals of three jears, will be offered in 
the year igog for an Essay on “The Principles ol 
Heating and Ventilating Public Buildings, with de¬ 
scriptive details and illustrations of the best systems.” 
The prize consists of ^^50 and a medal of the Institute. 
The essay, which must contain not more than 5,000 
words, must be delivered on or before August 31st, 
IQ09, address*, d to the Secretary of the Royal Sani¬ 
tary Institute, 90, Buckingham Palace-road, London, 
S.W., from whom further particulars of the compe¬ 
tition may be obtained. 

The Panama Canai.— The New York corres¬ 
pondent of The Times wiites .is follows:—“The 
President’s uncompromising statements endorsing 
the views of the Boaid of Engineeis in favour of a 
lock canal for I*anama are contested by the New 
York newspapeis generally to-day. How far their 
views reflect the strength of the sentiment m favour 
of a sea-level canal one cannot easily gauge, but 
ample evidence of the wdde existence of such a senti¬ 
ment is furnished by the mutterings of t'ongress and 
by the constant attacks on the present plans published 
in the Press from outside critics. Some impatience 
is expressed at the President’s implication that the 
engineers should be exempt from criticism. They are 
reminded of their miscalculations in the cost of the 
canal and of the many changes they have ordered in 
the plans, reversing their own earlier judgment. The 
Evening Post calls their various reports a sad record 
of uncertainty, while the Tribune^ though remarking 
that it is high time for dissension and doubts to give 
place to cordial support of the enterprise and to 
cheerful confidence in its success, does not believe 
that every one will be convinced by the engineers’ 
report, or will be persuaded that the sea-level plan is 
not the best.” 

Forestry at Oxford.— In view of the recent 
Report of the Royal Commission on Coast Erosion 
and Afforestation, a special interest attaches to the 


Report presented to Convocation, on the 23rd ult,, 
by the Delegates for Instiuction in Forestry at Oxford, 
The attendance of students during the year 1908 w’as 
61 in Hilary and Easter terms and 7^) in Michaelmas 
term. The number includes 12 private students, in 
addition to probationers foi the Indian, Ceylon, 
Malay, and Sudan Forest -.ervices. The Maharajah 
of Mysore has sent one student, and another is an 
officer of the Central Indian States. The work of 
the year included, besides the usual lectures and 
excursions, a three weeks’ tour among the Fiench 
forests, conducted by Mr. i*'isher. l^ourteen students 
obtained the diploma in Forestry. The w’oik of the 
Forest Garden and llxperimental Plantations in 
Bagley Wood has progressed satisfactorily, and the 
area of the forest garden now covers 14 acres. St. 
John’s College has provided a handsome building in 
Parks-road, containing a lecture theatre, a class-room, 
a library, a museum, a professor’s room, and storage 
accommodation. The receipts for the year amounted 
to^'4,(j03 4s. 4d. (including the annual grant 
from the Secretary of State for India), and a balance of 
j^345 8s. lod. has been carried forw^ard to next account. 

MEETINGS OF THE SOCIETY. 

Ordinarv Meetings. 

Wednesday evenings, at 8 o’clock :— 

March io. —“ The Application ot the Microscope 
to the Study of Metals.” By Walter Rosenhain. 
R. T. Gla/.errook, M.A., Sc.D., F.RS., Director 
of the National Physical Laboratory, will preside. 

March 17.—“The Musical Aspect of Drums.” 
By Gabriel (t. Ci.father. [The paper will be 
illustrated by short selections from the w’orks of the 
great masteis, with the assistance of Mrs. Stansfeld 
Prior at the pianofoite.J Sir Charles Villiers 
Stanford, M.A., Mus.D., r>.C.L., LL.D, will 
preside. 

March 24. — “ Afforestation and Timber Planting 
in Great Britain and Ireland.” By J. Nisbet. The 
Kr. Hon. Charles W. Dilkk, Bart., M.P., wil 
preside. 

March 31.—“ St. Helena.” By John C. 
Mklliss, M.Inst.C.E., F.G.S. 

Dates to be hereafter announced :— 

“Railway Development in China.” By Arthur 
John Barry, M.Inst.C.E. . 

“The Resources of Peru.” By C. Reginald 
Enock, F.R.G.S. 

“The Foundations of Stained Glass W^ork.” By 
Noel Heaton, B.Sc., F.C.S. 

“ The Manufacture of Nitrate of Lime.” By 
Sam Eyde. 

“ The Teaching of Design.” By E. CooKE. 

“ Furniture Design and Construction—Ancient and 
Modem.” By Percy A, Wells. 

“The Principles of Heredity as Applied to the 
Artificial Production of new forms of Plants and 
Animals.” (Aldred Lecture,) By Professor 
Arthur Dkndy, D.Sc., F.R,S., FX.S. 
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Indian Section 

Thursday afternoons, at 4.30 o’clock :— 

March 25.—“Native Man in Southern India.” 
By Edgar Tht^rston, Superintendent, Ethnographic 
Survey, Madras. 

April 29.—“The Problem of Indian Labour 
Supply.” By Selwvn Howe Fremantle, I.C.S. 

May 13.—“ Some Phases of Hinduism.” By 
Krishna (ioBiNDA Gupta (Member of the Council 
of India). 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor Sir Hubert 
VON Herkomrr, C.V.O., D.C.L., R.A., will 
preside. 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 

March 16.— “The Colonial Wool Trade.” By 
S. Banks Holltngs. Lord Brassey, G.C.B,, 
will preside. 

April 6 — “Ceylon: its Industries and Materia^ 
Progress.” By the Hon. John Ferguson, C.M.G. 
The Rt. Hon. Sir West Ridgfavay, G.C.B., 
G.C.M.G., K.C.S.I., will preside. 

May 4.— 

Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

Leon Ga.ster, A.M.I.E.E. (Editor of the 
“ Illuminating Engineer”), “ Modern Methods 
of Artificial Illumination.” (F'our Lectures.) 

Lecture ‘IV.— March General Problems in 

Illumination and IHumination Measurements, — 
Daylight illumination and its variation — Intrinsic 
brilliancy of the different artificial illuminants— 
Effect on the eye — .Methods of shading—Spectra 
of various illuminants—Physiological effects of light 
of different colours — The use of euphosglass — 
Modem methods of measuring light and illuminatio 
—International action regarding standards and unitg 
of light—Illumination and hygiene — The woik ot 
the Illuminating Engineering Society—The need o{ 
the illuminating engineer expert: description of his 
function—Concluding remarks and recommendations. 

Each lecture will be fully illustrated by working 
specimens of the lamps and apparatus de.scribed. 

George Gerald Stoney, M.Inst.C.E., 
‘‘ Steam Turbines.” Three Lectures. 

March 22, 29, April 5. 

F. W. Lanchester, “ Aerial Flight.” 
Three Lectures. 

April 26, May 3, 10. 


MEETINGS FOR THE ENSUING WEEK. 

Mo NOAV, March 8...ROYAL SOCIETY OF ARTS, John- 
ttreet, AdelpW, W.C., 8 p.m. (Cantor Lecture.) 
Mr, Leon Oaster, “ Modem Methods of Artificial 
B|iiaijnation.“ (Lecture ZV.) 

GeofraphicaU Hurlingrtpn-gardens, W., 8j^ p.m. 
Dr. M. A. Stein, Explorations in Central Asia.'* 


Surveyors, 12, Great Ge^rge-stroot, S.W., 5 p.nt 
Mr. J. George Head, “ Giant London—The Evolu 
tion of a Great City: its Growth in Size and! 
\ alue ” 

Tuksdat, Mar< h g ..Royal Institution, Albemarle-street. 

W , .1 p.m. Prof. F. W. Mott, “ The Evolution 
of the Brain as an Organ of Mind.“ (Lecture III.) 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Mr. L. A. B. Wade, Concrete and 
Masonry Dam Construction in New South 
Wales.'* 

Photographic, 66, Russell-square, W.C., 8 p.m. 
Mr. A. Callier, “ Observation and Diffusion of 
Light by Photographic Negatives Measured by 
Means of Marten’s Polarisation Photometer.” 

Colonial, Whitehall Rooms, Whitehall-place. S.W., 
8 p.m. Mr, H. H. Morgan, “The Development 
of Empire, Trade and Industry.” 

Paint and Varnish Society, St. Bride’s Institute, 
Fleet-street, E.C , 8 p.m Mr. A. F. Suter, 
“ Technical Notes on Lac.” 

WtDNFSDAY, March 10 . ROYAL SOCIETY OF ARTS, 
John-strcct, Adelphi, W.C , 8 p.m Mr. Walter 
Rosenhain, “ The Application of the Microscope 
to the Study of Metals ” 

Biblic.il Arch.cology, 3'/, Great Russell-street, 
W.C., p ra. 

Japan .Society, 20, Hanover-square, W., 8J p.m. 
Mr. A. D<*bri'c, “ Chinese Characters • their Struc¬ 
ture, and Methods ot Indexing them ” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Colonel F G Stone, “ Defence of Harbours 
against Air .Ships.” 

MAlcicologii al, Burlington-house, W., 7^ p.m .1. 
Mr. F G. Bridgman, “ Description of a New 
Species of Oliva from the Andaman Islands.” 
2. Mr. n. O. N. Shaw, ” Notes on the Genera 
Cypra' i .ind Trivia ” 3. Re\. H. A. Cooke, 

“ The Shell Mound at .Sidon. On the habitat of 
Certain Species of Clanulia from the Coast of 
Syria.” 4. Staff-Surgeon K. H. Jones, R.N , 
“ Note on the Species of (yrlopkorus found at 
Hongkong” 5. Mr. C. Davies Sherborn, “ The 
‘ Conchologieal Illustrations,’ ” by G. B. Soworby, 
inn , and the “Descriptive Catalogue of Shells,” 
by J. E Gray. 6, Mr. H. O. N. Shaw, “The 
Date of Issue of Sowerby’s ‘ Conchologieal Illus¬ 
trations.’ ” 

Thursday, Marc h t i .Royal, Burlington-house, W , 4J p.m. 
Antiqu.ines, Burlington-house, W., 8^ ^ m. 

African .Soc n‘ty, Gaiety Restaurant, Stran W.C. 
8J p.m. Address by the Earl of Crewe. 

Royal Institution, Albcraarlc-street, W., 3 p.m. Mr. 
A. D. Hall, ** Recent Advances in Agricultural 
Sciences’’ (Lecture 1 .) * 

Electrical Engineers, 25, Great George street, S.W., 
8 p.m. 

Friday, March 12 Royal Institution, Albemarle-street, 
W., 9 p.m. Mr, S. G. Broun, “Modern Sub¬ 
marine lel«*graphy.” 

Physical, Imperial College of Science, South Ken¬ 
sington, S.W., 8 p.m. I. Mr. A. E. Garrett, 
“ The Effect of Radiation on the Brush Dis¬ 
charge.” 2. Mr. E. C. Snow, “ Pirani’s Method 
of Measuring the Self-Inductance of a Coil.” 3. 
Mr. W. S. Tucker, “ Exhibition of a High Poten¬ 
tial Primary Battery.” 4. Mr. H. S. Rowell, 
“ The Least Moment of Inertia of an Angle Bar 
Section.” 

Astronomical, Burlington-house, W., 5 p.m. 

Saturday, Marlm 13. ..Royal Institution, Albemade-strcet, 
W., 3 p.m. Prof. Sir J. J. Thomaon, “The Pro¬ 
perties of Matter.” (Lecture in.) 
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NOTICES. 


NEXT WEEK. 

Wkjjni- sDAV, March 17th, 8 p.ni. (Ordi¬ 
nary (jAIiriki. G. Clfa'ihfr, 

'J'he Musical Aspec t of Drums.” 

Further particulars of the Society’s meet- 
ing-.s will be found at the end of this number. 


COLONIAL SECTION. 

It has been found necessary to postpone the 
nieetin^^*- of the Colonial Section announced for 
the 16th inst., at which Mr. S. Banks Hollini^s 
was to have rt'ad a paper on “ The (’olonial 
Wool Trade.” The paper will be read next 
Session. 

A meeting of the Section will be held on 
April 20th. when the Hon. Charles Gideon 
Murray will read a paper on “ South Africa.” 


THE ALBERT MEDAL. 

The Council will proceed to consider the 
aw’ard of the Albert Medal for 1909 early in 
May next, and they, therefore, invite members 
of the Society to forward to the Secretary, on 
or before Saturday the 4th April, the names of 
such men of high distinction as they may think 
worthy of this honour. The medal was struck 
to reward ‘‘distinguished merit in promoting 
Arts, Manufactures, and Commerce,” and has 
been awarded as follows in previous years :— 

In 1864, to Sir Rowland Hill, K.C.B., F.R.S. 

In 1865, Imperial Majc.sty, Napoleon III. 

In 1866, to Michael Faraday, D.C.L., F.R.S. 

In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards Sir) Charles Wheat¬ 
stone, F.R.S. 

In 1868, to Mr. (afteiAvards Sir) Joseph Whitworth, 
LL.D., F.R.S. 

In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For.Memb.R.S., Chevalier 
of the Legion of Honour, &c. 


In 1870, to Vicomte Ferdinand de Lesseps, 
Member of the Institute of France, Hon. G.C.S.I. 

In 1871, to Mr. (afterwards Sir) Henry Cole, 
K.C.B. 

In 1872, to Mr. (aflei wards Sir) Henry Bessemer, 
F.R.S. 

In 1873, to Michel Fug^ne Chevreul, For.Memb. 
R.S., Membei of the Institute of France. 

In 1874, to Mr. (afterwards Sir) C. W. Siemens, 
D.C.L., F.R.S. 

In 1875, to Michel Che\alier. 

In 1876, to Sir George B. Air)’, K.C.B., F.R.S., 
Astronomer Royal. • 

In 1877. to Jean Baptiste Dumas, Fo: .Memb.R.S., 
Member of the Institute of France. 

In 1878, to Sir Wm. G. Armstrong (afterw’ards 
Lord Armstrong), C.B., D.C.L., P'.R.S. 

In 1879, to Sir William Thomson (afterwards 
Lord KeUin), D.M., LL.D., D.C.L., F.R.S. 

In 1880, to James Prescott Joule, LL.D., D.C.L., 
F.R.S. 

In 1881, to August Wilhelm Hofmann, M.D., 
LL.D., Professor of Chemistry in the Uni¬ 

versity of Berlin. 

In 1882, to Louis Pasteur, Member of the Institute 
of F'rance, For.Memb. R.S. 

In 1883, to Sir Joseph Dalton Hooker, K.C.S.I., 
C.B., M.D., D.C.L., LL D., F.R.S. 

In 1884, Captain James Buchanan Eads. 

In 1885, to Mr. (afterw’ards Sfr) Henry Doulton. 

In 1886, to Samuel Cunliffe Lister (afterwards 
Lord Mashaiu). 

In 1887, to Her Majesty Queen Victoria. 

In 1888, to Professor Hermann Louis Helmholtz 
For.Memb.R.S. ^ 

In 1889, to John Percy, LL.D., F.R.S. 

In 1890, to Dr. (afterwards Sir) William Henry 
Perkin, F.R.S. 

In 1891, to Sir Frederick Abel, Bart., G.C.V.O., 
K.C.B., D.C.L., D.Sc., F.R.S. 

In 1892, to Thomas Alva Edison. 

In 1893, to Sir John Bennet Lawes, Bart., F.R.S., 
and Sir Henry Gilbert, P|i,D., F R.S. 

In 1894, to Sir Joseph (afterwards Lord) Lister, 
F.R.S. 

In 1895, to Sir Isaac Lowthian Bell, Bart., F.R.S. 

In 1896, to Professor David Edw'ard Hughes, 
F.R.S. 

In 1897, to George James Symons, F.R.S. 

In 1898, to Professor Robert Wilhelm Bunsen, 
M.D., For.Memb.R.S.* 
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In 1899, to vSir William Crookes, F.R.S. 

In 1900, to Henry Wilde, F.R.S. 

In 1901, to Ills Majkstv thk King. 

In 1902, to Professor Alexander Graham Bell. 

In 1903,to Sir Charles Augustus Hartloy,K.C.M.G. 
In 1904, to Walter Crane. 

In 1905, to Lord Rayleigh, O.M., D.C.L., Sc.D., 

F.R.S. 

In 1906, to Sir Joseph Wilson Swan, M. A., D.Sc., 

F. R.S. 

In 1907, to the Earl of Cromer, O.M , G.C.B., 

G. C.M.G., K.C.S.l. 

In 1908, to Sir James Dewar, M.A., D.Sc., LL.D., 
F.R.S. 

A full list of the services for which the 
medals were awarded was given in the 
last number of the JournaL 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURE. 

On Monday evening, March 8th, Mr. 
Leon Gaster, A.M.I.E.E., delivered the 
fourth and last lecture of his course on 
** Modern Methods of Artificial Illumination.*^ 
The lecture was illustrated with apparatus 
kindly lent by the following firms ;— 

The Bryant Trading Syndicate, Limited.—Trans¬ 
former for experimental purposes. 

The Chloride Electrical Storage Company, 
Limited.—Loan of a small battery of accumulators 
to supply current to Bechstein Flicker Photometer. 

Messrs. Everett, Edgcumbe and Company, Limited. 
—Example of Trotter Universal Photometer, and 
Portable “ Watt-Photometer.** 

Messr«. Elliott Brothers.—Example of Harrison 
Universal Photometer, adapted to measurements in a 
horizontal plane. 

Messrs. Franz, Schmidt and Haensch (Berlin).— 
Martens ilumination-photometer; Thorner illumina¬ 
tion-tester ; Bechstein flicker-photometer (electrically 
driven); Bechstein contrast photometer. 

The Gas Light and Coke Company (Mr. 
F. W. Goodenough)—Series of incandescent gas 
burners, equipped with various types of artistic 
diffusing shades, for interior lighting. 

The General Electric Uampany, Limited. — 
Large type of multiple high candle-power metallic 
filament lamp fixture, and single high candle-power 

Osram *’ lamp fitting. 

The Holophane Glass Company. — Examples 
of types of holophane shades and reflectors 
for use with gas and electric light fittings. 

Messrs. Marples, Leach and Company, Limited.— 
Special arc lamp for photogi^hic purposes. 


Messrs. Millar and Weltch, Boston (United States 
of America).—The Williams Simplex ** photo¬ 
meter. 

Messrs. Gebr. Putxler (Penzig, Schles., Germany). 
—Specimen sheets of “ Euphos ” glass opaque to 
ultr.*-violet light, in four grades of opacity ; examples 
of chimneys and glow-lamp bulbs composed of 
“Euphos** glass. 

Messrs. Julius Sax and Co., Limited.—Electric 
fittings and glassware for aitistic and decorative in¬ 
door illumination. 

Messrs. W. Watson and Sons.—Fluorescent barium 
platinocyanide screen; samples of “Uviol” and 

Uranium *’ glass; specimens of Jena flint glasses 
opaque, and transparent to ultra-violet lays respec¬ 
tively. 

[All these exhibits were shown in actual 
operation.] 

Special thanks are also due to Drs. K. Stockhausen 
and F. Schanz, of Dresden, the inventors of the 
“Euphos” glass, who kindly arranged tor the exhibit 
of the specimens mentioned above, and also sent a 
series of lantern-slides illustrating their properties. 

Acknowledgment must also be made ot the courtesy 
of the City and Guilds of J.ondon Central Technical 
College for kindly sanctioning the loan of some ap¬ 
paratus, including a photometncal bench, specimens 
of uranium glass, Uc. 

A vote of thanks to the lecturer was pass(‘d 
unanimously on the motion of the Chairman. 

The lectures will be published in the 
Journal during the summer recess. 


THIRTEENTH ORDINARY MEETING. 

Wednesday, March 10, 1909; R. T. Gla/e- 
RROOK, M.A., Sc.D., F.R.S., Director of the 
National Physical Laboratory, in the chair. 

The following candidates were proposed for 
election as members of the Society ;— 
Arbuthnot, Lieut. Colonel G. H., care of Messrs. 

H. S. King and Co., 9, Pall-mall, S.W. 

Buck, Sir Edward Charles, K.C.S.I., LL.D., care of 
Messrs. H. S. Kipg and Co., 65, Cornhill, E.C. 
Dunlop, David John, Inch Works, Port Glasgow, 
Scotland. 

King, Henry, F.R.H.S., lOOA, Queen Victoria- 
street, E.C. 

Sherali, Hon. Shaikh Sadikali, Kbairpur, Sind, 
India. 

The following candidates were balloted for 
and duly elected members of the Society :— 
Beszant, Frederick Henry, 2, Monumedt-street, E.C. 
Coker, Herbert Spacer, District Commissioners 
Department, Warri, Southern Nigeria, West 
Africa. 
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Leigh, Herbert Hamilton, H.M. Treasurs, Warri, 
Southern Nigeria, West Africa. 

Lloyd, G. M., M.A., M.Sc., The Limes, 7, Pepys- 
road, Raynes-park, S,W. 

Kurup, M. N. Paramaswaia, The University, 
Birmingham, and Manaloor House, Glasha, 
Kottayam, Travancore, India. 

Ralli, Dosabhoy Cowasji, caie of The Commercial 
Hank of Scotland, b2, Lombard-street, E.C. 

The Chairman, in introducing the reader of the 
paper, said he had recently been reminded, in looking 
through some old papers, that one of the earliest series 
of lectures on the subject with which Mr. Rosen- 
hain’s paper dealt was that given by the late Sir 
William Roberts-Austen before the Society of Arts 
in 1893 1894, and since that time the import¬ 

ance of the subject had been more and more 
realised, and interest in it had greatly grown. 
Nearly ten years ago, when he was called 
upon to take up his position at the National 
Physical Laboratory, the late Sir William Roberts- 
Austen \ery strongly impressed upon him the im¬ 
portance of the woiU, and urged that, as soon as 
possible, the l.aboratoiy should take up the work of 
the Alloys Research Committee of the Institution of 
Mechanical Engineers, of wliich for so long Roberts- 
Austen had been the Chairman and the main investi- 
gatoi. In a lectuie which he (the Chairma) gave at 
the time before the Royal Institution on the aims of 
the National Physical Laboratory, he was able to 
refer, even at that early date, to Mr. Rosenhain’s 
important work, which had been brought beore the 
notice of the Royal Institution in a lecture by Pro¬ 
lessor P'wing. Mr. Kosenhain bad continued the 
work up to the present time, and the paper gave 
some of the most recent developments and results 
which had been obtained. 

'I’he paper read w as— 

THE APPLICATION OF THE MICRO¬ 
SCOPE TO THE SrUDY OF METALS. 

Bv Wali’KR Rosenhain. 

In addressing* the Royal Society of Arts on 
the subject of the microscopic study of metals, 

I feel that I am continuing, in a small measure, 
the work of a very eminent predecessor. In 
his Cantor Lectures on “Alloys,” the late Sir 
William Roberts-Austen dealt, at some length, 
with the microscopic side of the subject, and 
I hope to indicate, in the present paper, some 
of the developments which have taken place in 
this subject during the twelve years that have 
elapsed since the date of Roberts-Austen’s 
lectures here. To all those familiar witK the 
subject it is evident that the work of Roberts- 
Austen lives and acts as an inspiration for 
much of the best work of to-day. Although I, 
myself, had not the privilege of being one of 
his students, I feel that I owe so much to his 


work, and to his personal kindness and stimu¬ 
lus, that I could not open a paper on this sub¬ 
ject and in this place, without some reference 
to a man who was, in his day, one of the fore¬ 
most workers in this field. 

The uses of the microscope, in the study of 
metals, are of several distinct kinds. I am not so 
much referring to the distinction between the 
scientific and the practical aspects of the sub¬ 
ject, as to that between the different branches 
of the subject, each and all of which, however 
scientific they may appear, have considerable 
importance from the practical point of view 
also. A complete knowledge of metals—and 
particularly of those metals which are em¬ 
ployed for practical purposes—includes, in the 
first place, a complete knowledge of their 
chemical constitution, a knowledge not only of 
the chemical elements present, and their 
quantitative proportions, but also of the manner 
in which they arc combined, and the rela¬ 
tive arrangement of the various con¬ 
stituents ; in obtaining this knowledge the 
microscope has proved an invaluable ally to 
the study of metals and alloys by the aid 
of the pyrometer and by other methods of 
investigation. Further, we require to know 
the defects or “ disi*ases ” to which metals 
may be subject, and in obtaining a knowledge 
of what might be- termed the “ structural 
pathology ” of these defects or diseases the 
microscope is essential, while it provides us 
with an almost unfailing means of diagnosing 
these diseases on the occasions when a 
“ post-mortem “ examination of a broken or 
damaged object is required. Finally, we 
require to know something of the physical 
internal structure of our metals — of the 
intimate nature of their structure—of the 
growth and mode of formation of crystals and 
of the manner in which these crystals undergo 
the varied changes of shape which are so con¬ 
stantly applied in metals; and here again the 
microscope has thrown light into places that 
were formerly dark, and has furnished a clear 
explanation of the phenomena of plastic de¬ 
formation and of fracture under fatigue or 
shock—explanations which, when more fully 
realised by metallurgists and engineers, will 
lead to a better understanding and a more 
rational control of the every-day phenomena 
of metals. 

In studying the chemical coustitution of 
alloys the microscope enables us to determine 
with considerable accuracy to which of a 
small number of possible categories any 
specimen of alloy may belong. For instance* 
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the class of pure metals and pure inter- 
metallic compounds always possesses a very 
definite and characteristic structure—they are 
simply a,?gre;^ates of minute crystals, all of 
which are ot the same kind, merely differing 
from one another in respect of the orientation 
of their respective crystalline planes. These 
crystalline planes are not, as a rule, obvious 
when a section of metal is observed by 
reflected light, since the boundaries of the 
crystals are not of geometrical form. The 
external geometrical form of a crystal is only 
developed when the crystal is formed either 
in a free liquid or in a very plavStic solid ; 
in a solidifying metal, however, the grow¬ 
ing crystals interfere with one another, 
and their final boundaries are simply the 
surfaces upon which they met when growing 
outwards from their respective centres of 
crystallisation. In section, such a structure 
appears as a network of irregular polygons, 
but when suitably etched, the crystalline 
orientation of each of these polygonal areas 
becomes manifest by a peculiar appearance 
specially evident when the section is viewed 
under oblique light. So characteristic is this 
appearance that it has received the name ot 
‘‘oriented lustre,’’ and it may be readily 
observed on a large scale by “etching” a 
smooth piece of tin pl?ite in strong hydro¬ 
chloric acid. A piece of cast lead, etched 
in dilute nitric acid for some time, also shows 
this feature on a relatively enormous scale ; in 
such a metal as Iron, on the other hand, the 
crystals are usually so minute that they can 
only be seen clearly under a magnification of 
200 diameters. 

A second class of metallic bodies frequently 
possesses a micro-structure very similar to that 
of pure metals or pure ^compounds ; these 
are the bodies known as “ solid solutions.” 
These are alloys in which the state of mutual 
solution of the two component metals which 
exists in the liquid state persists unchanged in 
the solid, crystalline state. The term simply 
implies a solution which—-unlike a great many 
solutions—has soheified without undergoing 
any separation of its components. Many of 
our most useful alloyjs, ‘'Such as the best 
varieties of brass and^'^bronze, are examples 
of this class of alloy. As their micro-struc¬ 
ture is so very similar to that of a pure metal, 
they cannot be r.eadily distinguished from 
pure metals except by the aid of chemical 
analysis, but in some cases their structure 
shows traces of their more complex nature. 
Although it is typical of these bodies that 


in their final solid condition, if sufficiently 
slowly cooled, the state of intimate mixture of 
their component metals is the same as it was 
in the liquid solution from which they were 
formed, there is none the less a certain amount 
of separation which takes place temporarily 
during the freezing process, and if this has 
been carried on rather rapidly, complete 
equilibrium may not be attained, and the re¬ 
sulting structure, although consisting of an 
aggregate of “polygonal” crystals, may yet 
show' traces of layers of varying composition 
within each of these crystals—and this is a 
feature which can usually be seen in any 
rapidly-cooled solid solution. 

A considerable number of solid solutions of 
this kind, which are formed and remain stable 
at high temperatures, become unstable at lower 
temperatures and tend to deposit crystals of a 
new constituent, much as hot saturated salt 
solutions often tend to deposit crystals of the 
salt during cooling; in some cases this is a 
gradual process, but in many cases the change 
takes place at a definite temperature, which is 
then know'n as a critical or transformation 
temperature. One of the best-knowm of these 
changes is that which takes place in ordinary 
carbon steel when the carbon passes out of the 
solid solution in which it remains down to 
680® C. and separates in the form of plates or 
crystals of carbide of iron. It is the suppres¬ 
sion of this change by sudden cooling or 
quenching which results in the hardening of 
steel. Asa rule, however, the quenching pro¬ 
cess is not sufficient to suppress entirely any of 
these changes—the most rapid mode of cooling 
still allows several seconds to elapse between 
the commencement of cooling and the time 
when the metal is so cold that its molecules 
can no longer re-arrange themselves with any 
degree of rapidity. For practical purposes 
this slight amount of change in the case of 
steel is rather an advantage than otherw’ise, 
since in the subsequent “tempering” of steel 
by gradual re-heating, this very change is 
partially brought about in order to restore 
some of its toughness to the steel. For ex¬ 
perimental purposes, however, w'here the object 
of quenching is to stereotype, as nearly as 
possible, the structure existing at any given 
high temperature in order to obtain an insight 
into the various changes and re-arrangements 
which occur during slower cooling, it is essen¬ 
tial that the quenching process should be as 
rapid and vigorous as possible, and that it 
should take place at a definitely known tem¬ 
perature, while the preliminary heating of the 
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specimen of metal should be carried out in 
such a way as to avoid oxidation or other 
chemical action. For this purpose I have 
devised a special apparatus in which the 
specimen of metal—in the form of a small rod 
or disc—is heated in vacuo in a tube of fused 
quartz which passes through a small electric 
resistance furnace. The exhausted tube com¬ 
municates by means of a large tap with a 
vessel containing water or other quenching 
liquid, and when the desired temperature has 
been reached—as indicated by means of a 
thermo-couple placed in contact with the 
specimen—the heating current may be switched 
off and the large tap opened. Under the 
pressure of the atmosphere the water rushes 
into the heated silica tube and washes the 
specimen down into a large receiving flask at 
the other end. The silica tube is not injured 
by this treatment, and there is no risk of explo¬ 
sion when the apparatus is correctly propor¬ 
tioned. [The apparatus was shown in action.] 



Allov of Tin with 10 per cent, of Lead. 
The presence of the dark eutectic constituent I** seen. 


The third class of alloys are those which 
show a duplex structure. Jn these bodies the 
state of mutual solution of the two metals 
which exists in the liquid state is more or less 
completely broken up in the solid state ; on 
cooling, the predominating constituent crystal¬ 
lises out of the fusion until finally the remaining 
mother-liquor is enriched up to a definite 
limiting value which is also reached at a defi¬ 
nite limiting temperature—then the mother- 
liquor solidifies in the form which is well-knowm 
as that of the “ eutectic alloy. The resulting 


structure of such alloys consists of crystals of 
the predominating metal embedded in the 
eutectic.” The series of lantern-slides shown 
(three of which are reproduced here) serve to 
illustrate the structures resulting from this 


Fig. 2. 



Alloy of Tin with 20 per cent, of Lead. 
The eutectic constituent is present in large pro¬ 
portions. 

mode of solidification of some of the alloys of 
lead and tin, commencing from an alloy con¬ 
taining only I per cent, of lead and continuing 
up to an alloy containing 80 per cent, of lead. 

Fig. 3. 



Alloy of Tin with 55 per cent, of Lead. 
A crystal of the lead constituent is seen embedded in 
the eutectic constituent.* 

Reprinted, by kind permi<<tsion, Irom the Philosophical 
Transactions” of the Royal Society. 
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The manner in which the proportion of eutectic 
increases to a maximum and then a.i:fain de¬ 
creases as the percentage of lead increases, is 
very evident, i may perhaps add that I have 
chosen these illustrations from the alloys of 
lead and tin partly because they have formed 
the subject of a quite recent research by Mr. 
P. A. Tucker and myself, but principally 
because the freezing-point curve of these 
alloys was given and explained in the Cantor 
lectures of Roberts-Austen. At that time it 
was not possible to prepare the softer alloys of 
this group, viz., those near the lead end of the 
series, for microscopic examination ; no suit¬ 
able process of polishing had yet been dis¬ 
covered. The work of certain eminent French 
metallographers, principally of Monsieur Henri 
Le Chatelier, has led to the development of 


Fig. 4. 



Eutectic Alloy ot Bismuth and Tin, showing 

THE CHARACTERISTIC LAMINATED STRUCTURE 

OF Eutectic Alloys. 


methods of polishing which are applicable, 
with the aid of much care and delicacy of 
manipulation, even to the softest metals and 
alloys. The photographs here shown are 
examples of the results attained in this way. 

The second constituent of the class of alloys 
just referred to, generally known as a “ eu¬ 
tectic alloy, as has already been mentioned, 
is an intimate mixture of crystals of the two 
metals which are present in the alloy. The 
exact nature and constitution of these bodies, 
however, presents a number of interesting ques¬ 
tions, some of which have yet to be answered. 
Perhaps the most important of these questions 
Is that of their true internal structure. In a 
large number of cases* these eutectic bodies 


appear to possess a well-defined lamellar 
structure, such as that showm in the lantern- 
slides (one of which is reproduced in Fig. 4), 
but it must be borne in mind that such a 
laminated structure is not necessarily asso¬ 
ciated with eutectic alloys, and that this form 
of structure (‘an be readily removed in most 
cases by suitable heating and cooling pro¬ 
cesses. All that can be said is that when 
cooled somewhat rapidly from fusion these 
alloys tend to assume a laminated structure. 
But what is this laminated structure ? Accord¬ 
ing to one view, put forward by such an autho¬ 
rity as Dr. J. A. Ewing, the laminar structure 
results from a process of oscillatory solidifica¬ 
tion, minute layers of each constitmmt solidi¬ 
fying alternately. This view would imply a 
structure consisting of independent crystals of 
the two metals juxtaposed in layers. While it 
cannot be said that this type of structure does 
not occur in any eutectic alloys, it is certainly 
not found in a number of typical eutectic 
bodies which have recently been examined at 
the National Physical Laboratory. It has 
been clearly shown in the case of the eutectic 
alloy of lead and tin, in connection with the 
research on these alloys already referred to, 
that the metal consists of crystals of that metal 
which is present in the largest proportion (by 
volume as well as by weight), and in the in¬ 
terstices of these crystals—that is in the spaces 
between the dendritic arms of these crystals 
—the other metal has been forced to solidify. 
The actual crystals of tin, in this case, appear 
to be spherulitic, and large crystals or grains 
possessing a definite system of crystalline 
orientation can be recognised. In other 
eutectic alloys subsequently examined such as 
the eutectics of copp(*r-silver, bismuth-tin, 
bismuth-lead, lead-cadmium, bismuth-cad¬ 
mium and tin-cadmium, other forms of crystal¬ 
lization have been met with, but the actual 
structure, as revealed by microscopic methods 
arranged for this study, is always consistent 
with the view that the metal present in larger 
quantity acts a predominant partner and 
forms a crystalline network, in the interstices 
of which the other constituent is forced to 
solidify. Quite recently my attention has been 
drawn by Mr. G. H. Beilby, F.R.S., and by 
Mr. Sheffield, of Dublin, to the very striking 
analogy which exists between the detailed 
forms assumed by laminated eutectic alloys 
and the forms a.isumed in certain circuip- 
stanc:es by thin films of liquids under the action 
of surface-tensiom Mr. Sheffield has, in fact, 
sent me a microscopic slide, produced by 
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allowin^i^ a liquid, containing fine particles of 
carbon in suspension, to evaporate on a slip of 
g-lass, and the structure of the residual film 
of carbon is so strikingly like some photo¬ 
micrographs of the lead-tin eutectic alloy, 
that it is difficult to avoid the inference that 
there must be some analogous forces at work 
in both cases. Some speculation on this sub¬ 
ject offers certain points of interest; thus the 
play of surface-tension forces may arise from 
the great softness of the newly-formed den¬ 
dritic crystals of tin as they exist immediately 
after their own solidification, and during the 
solidification of the lead constituent. On the 
other hand, the work of Quinke suggests that 
there may be an actual separation of the two 
constituents, while still in the liquid state, 
just above th(‘ freezing point—a separation 
into a sort of finely-divided emulsion, the 
form of each particle, however, being governed 
by surface-tension forces. 

While, at first sight, tht*se questions and 
speculations as to the intimate nature and 
mode of solidification of (‘utectic bodies may 
appt^ar to be of somewhat academic interest, 
a little further consideration will show that 
they involve issues of considerable practical 
importance. In the first place, it is neces¬ 
sary to bear in mind the fact that a great 
many most important industrial alloys consist 
in part of eutectic bodies—steel being one of 
this group and that these alloys owe their 
valuable properties, as apart from those of 
the pure metal from which they are de¬ 
rived--in large measure to the presence 
and properties of the eutectic body—these 
eutectic constituents act as a strengthening, 
stiffening^, and hardening influence on the 
alloys. But the exact propertit‘s of the alloy 
vary enormously according to the exact 
condition of the eutectic, and this condition is 
to be controlled b}" metallurgists by a correct 
adjustment of the thermal and mechanical 
treatment of the alloy, from the moment of 
its initial solidification onward. The proper 
methods of such control may be and in fact 
are to a certain extent ascertained by direct 
empirical methods—various forms of treatment 
are tried and that which gives the best results 
is adopted. But a deeper insight into the 
internal structure of these eutectic bodies and 
into their behaviour^ during solidification and 
under subsequent thermal and mechanical 
treatment is bound to supplement and extend 
the empirical knowledge already available 
and thus serve to extend the control of the 
metallurgist over the metals he manipulates* 


Thus, for example, the great influence which 
the temperature at which a fluid metal is 
poured into the mould when castings are 
being produced exerts upon the subsequent 
properties of the alloy is well-known and 
recognised, and this influence with all its 
wide - spreading consequences is generally 
ascribed to “the effect of the rate of cooling.*’ 
But this is a vague expression and unsatis¬ 
factory even in its vagueness, since—in view 
of the ideas outlined above—it may be quite 
possible that mechanical agitation of a fluid 
metal to a tempiTature very close to its 
freezing-point may very seriously affect the 
resulting crystallisation—for good or ill. A 
more intimate knowledge of all that occurs 
during solidification, and particularly during 
the freezing of eutectic alloys, may there¬ 
fore throw’ much light upon metallurgical 
processes which are more or less obscure 
to-day. 

The question of the “ Structural Pathology ” 
of metals is a very large one and can only be 
touched upon in the briefest outline in the 
present paper. Just as an intimate knowledge 
of normal anatomy and physiology is essential 
as a preliminary to the study of pathology, so 
an intimate knowledge of the “ normal ” 
structure of metals is necessary for the diag¬ 
nosis of disease or abnormal ” conditions. 
The difficulty in this direction arises from the 
fact that the internal structures of many 
metals arc almost Protean as regards the 
changes which they can undergo, and in 
many cases the variations of properties which 
accompany these changes of structure find 
their special applications. The question of 
the “normality” of a given structure is 
therefore dependent upon the purpose for 
which the material is intended. 

Broadly speaking, the diseases of metals 
are of three distinct kinds or classes, accord¬ 
ing to the nature of the causes which produce 
them. The first class may be called “ diseases 
of treatment,” since they embrace metal which, 
while of correct composition and otherwise of 
satisfactory quality, has been rendered weak 
or unsuitable by the thermal or mechanical 
treatment to which it has been subjected, 
either by those who produced it or those 
who used it. The second class may be 
termed “ diseases of composition,” since 
these arise from the presence in the metal 
of substances which either should not be 
there at all or which should only be present 
in smaller quantities, Finally, the third class 
includes **diseases of decay” arising from 
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the action on the metal of outside causes, 
either chemical or mechanical, leading to 
deterioration. While it is not claimed that 
microscopic examination will infallibly reveal 
any or all of these defects, particularly when 
applied to fragments of some broken object, 
it is certainly possible in very many cases to 
obtain microscopic evidence which throws 
much light on the causes of failure, particu¬ 
larly if the microscopic evidence is systemati¬ 
cally correlated with the results of the most 
exhaustive mechanical tests which can be 
applied to the available material. 

In the space available in the present 
paper only one or two examples of each 
of the classes of defects named above can 


Fig. 5. 



!he two halves of the figure .show the 

STRUCTURE OF THE .SAME KIND OF BRASS SEEN 
UNDER THE SAME MAGNIFICATION IN THE CA.SK 
OF TWO TURKS. 

That represented by the right-hand half of the figure 
is normal, that of the left-hand half excessively 
coarsened by undue heating. 

be briefly enumerated. Thus, as regards 
diseases of treatment, it is sometimes found 
that steel which has unaccountably failed in 
practice possesses an unduly coarse structure. 
As a rule, such a coarse structure results from 
exposure of the steel to excessive heat, during 
the forging, welding, or annealing operations 
to which it has been subjected. In such 
eases, the microscopic determination of the 
cause of failure is readily made. Other metals 
may also possess an unduly coarse structure 
as a result of improper tjiermal treatment; thus 
Fig. 5 shows micrographs of sections from two 
brass, tubes, one of which gave service while 
the other failed soon after being taken into use. 
The two photographs are taken at the same 


magnification and indicate the extent to which 
the structure of the bad tube has been 
coarsened by undue heating. 

In regard to the injurious influence of im¬ 
purities it must be said at the outset that exam¬ 
ples of failure definitely traceable to this cause 
are more rarely met with, principally because 
metallurgical methods render it easier for the 
manufacturer to eliminate impurities from his 
products, while chemical analysis has long 
afforded a means of readily detecting their 
presence. On the other hand, failures arising 
from the presence of impurities are unknown. 
Thus, in commercial steel, and even in the 
best qualities of this excellent material, enclo¬ 
sures of certain impurities are met with very 
frequently when the material is examined 
under the microscope. These impurities are 
minute globules or thin rods of sulphide of 
manganese and silicate of either iron or 
manganese or both. These impurities are 
ordinarily looked upon as harmless, and 
in many cases the behaviour of test-pieces 
cut from steed showing these enclosures 
appears to confirm this view. On the other 
hand, in such various articles as crank¬ 
shafts, gun-tubes and rails, instances have 
been observed both by ^ the writer and others 
where the presence of enclosures in steel has, 
in unfavourable circumstances, led directly to 
failure in service. Once the fact that the 
presence of these impurities may act as a 
source of danger is realised, there can be little 
doubt that steel-makers will adopt means for 
their elimination or reduction to safer limits 
than those occasionally met with in present 
practice. 

Finally, as regards the decay of metals 
brought about by mechanical or chemical 
means, a multitude of examples is met with in 
practice. The majority of these cases, how¬ 
ever, arise from the use of unsuitable materials 
for specific purposes. Thus the “ decay ” of 
metals under fatigue, brought about by alter¬ 
nating stresses or vibration may generally be 
traced to the employment of either too soft a 
material or of too small a section, and conse¬ 
quently of too severe a range of stress. The 
defects arising from corrosion are more diffi¬ 
cult to avoid, since the exposure of metals to 
sea and mine-water, and to still more corrosive 
liquids cannot always be avoided. But even 
here a study of the manner in which corrosion 
occurs in different metals and alloys is inte¬ 
resting and instructive. Thus in the case of 
brass the mechanism of decay consists in the 
gradual and progressive removal of the zinc 
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from the metal. In the case of a brass 
belonging to that range of alloys which pos¬ 
sesses a duplex structure, that constituent 
which is richest in zinc, known as the 3 con¬ 
stituent, is attacked first and deprived of its 
zinc, a spongy mass of copper and copper 
oxide being left behind in the original form of 
the metal, but, of course, entirely deprived of 
strength. A section cut through a thick piece 
of brass in which this removal of the zinc has 
only penetrated a portion of the thickness of 
the metal reveals the whole mechanism very 
clearly. This is illustrated in Fig. 6. 

The study of the internal physics of metals 
by the aid of the microscope is the last aspect 
of the subject to which reference is to be made 
here. Again, only the briefest outline is 
possible. 


Fig. 6. 



Section through thf edge of a piece of 
“ DECAYED ’’ Brass. 

The section is polished, but not etched, the dark 
regions being those from which zinc has been re¬ 
moved by corrosive action. 

The fact that both pure metals and alloys 
are aggregates of minute crystals is now 
so well established and generally accepted 
that there is no need to review the evidence 
here. But the acceptance of the fact that 
metals are crystalline aggregates immediately 
raises certain important questions. Thus, most 
of the industrially useful metals possess in a 
marked degree the property of plasticity, ?>., 
they are capable of undergoing very consider¬ 
able permanent changes of shape without frac¬ 
ture, as, for instance, when a cold bar of steel 
is bent and twisted into the form of a knot in 
the manner sometimes adopted for exhibition 


purposes. To persons accustomed to think of 
“crystalline aggregatesin connection with 
such brittle materials as sugar or granite thd^ 
suggestion that this pliable metal is also cry¬ 
stalline may at first appear surprising. But, 
on the other hand, the essential character of 
crystal-hood, viz., internal molecular symmetry 
or arrangement, has been shown to exist in 
materials so soft as to assume a spherical form 
under the action of surface-tension—bodies 
which have received the name of “ liquid 
crystals.” The plastic metals form a group 
of wide range between these two extreme 
classes of crystalline substances, and it may 
be added that sut h bodies as glacier ice and 
limestone rock form intermediate links in the 
series. I'he plastic metals, however, lend 
themselves especially well to ths study of the 
manner in which crystalline aggregates can 
and do undergo plastic deformation. This 
process has been clearly shown to consist in 
the occurrence of a series of very minute slips 
on some of the gliding or cleavage planes ot 
the crystals constituting the aggregate in 
question; in this process the minute crystalline 
elements of which we may conceive each of the 
actual crystals to be built up, undergo no 
change of shape, but merely a displacement 
relatively to their neighbours in the system. 
In many cases thS displacement seems to 
be a pure movement of translation, but in 
others it seems that these minute crj^stal- 
elements or molecular groups can swing 
round into alternative positions of sym¬ 
metry and equilibrium by a process, well- 
known to mineralogists as “twdnning.” In 
both cases, howc\er, the final result is to 
leave each crystal still a crystal after per¬ 
manent deformation, merely differing from 
its former condition by the displacement ot 
some of its constituent elements, but without 
any general disorganisation of its crystalline 
arrangement. Flxperimentally this process re¬ 
veals itself if a section of a ductile metal, 
such as lead or iron, be first prepared for 
microscopic examination ; if such a specimen 
be subsequently subjected to plastic deforma¬ 
tion, the minute slips which occur in the 
various crystals, appear upon the previously 
plane surface as minute steps. When viewed 
with the microscope, under ordinary illumina¬ 
tion, these steps appear as fine black lines 
or bands cross-hatching what were previously 
the plane surfaces of the crystals. The fact 
that these black lines are really due to steps 
in the surface, can be demonstrated optically 
by examining them under light falling upon 
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them at varying incidence, but a still more 
conclusive prbof of their nature has been ob¬ 
tained by the production of an actual cross- 
section of surfaces upon which these lines or 
“ slip bands have been previously developed 
—these cross-sections were obtained by first 
embedding the specimen of metal in a deposit 
■ of electrolytic copper, and thus protecting the 
edge of the original surface from injury during 
the subsequent sectioning process. In these 
cross-sections the fact that the slip-bands are 
really steps, becomes unmistakably evident. 

The microscopic study of metals has thus 
revealed an important firct in the micro¬ 
physics of mehils and of crystalline aggre¬ 
gates in general. The consequences of this 
'generalisation have as 3'ct been worked out 
only in a few special directions. The most 
interesting of these is the application of the 
knowledge of the mechanism of deformation 
by slip to the explanation of the phenomena 
of fatigue in metals. 

The phenomena of fatigue are, in their 
general features, so well-known that we need 
only recall here the fundamental fact that 
under a load or stress which would be quite 
insufficient to break a given piece of metal if 
applied steadily and continuously, the same 
piece of metal will fail after a longer or 
shorter period of time if ^fte stress be applied 
in an alternating manner, varying from com¬ 
pression to tension or even varying from zero 
to its maximum value. The researches of 
Ewing and Humfrey, subsequently extended 
and confirmed by the work of Stanton and 
.Bairstow, havc^ furnished the key to these, at 
first sight, surprising facts. The explanation 
is based on the recognition of the mechanism 
of deformation in metals by the process of 
slip which was briefly outlined above. When 
a stress is applied to a piece of metal which 
is still far from sufficient to bring about a 
general plastic yielding, it may and in fact 
frequently does happen that owing to want of 
uniformity in the material or to want of 
uniformity in the distribution of the stress, a 
few of the crystals of the metal which happen 
to be unfavourably situated for meeting this 
particular stress, yield. to it to a slight extent, 
and this yielding takes place by a small 
amount of slip occurring in these crystals. 
If the stress remains constant nothing further 
occurs, but if the stress be reversed the slip 
will also be reversed, and this repetition of 
slip, backwards and forwards over the same 
gliding planes, will recur with every alternation 
df stress. Now when ‘ sudh slipping occurs 


once only and to a moderate extent, it is 
sufficiently near the truth to say that the slip 
occurs without any disarrangement of the 
crystalline orientation of the molecules, but 
even then a certain very small amount of 
disarrangement occurs at the actual surface 
of slip- the mere rubbing of a piece of 
cloth over the surface of a piece of metal is 
sufficient to bring about certain molecular 
displacements at the surface and to set free 
temporarily some- of the molecules near the 
surface, allowing them to rearrange themselves 
in new configurations. In the interior of a 
metallic crystal, therefore, where sliding occurs 
under great mutual pressure, some such dis¬ 
placement of molecules lying in or near the 
surface of slip must also occur. If the slip 
only takes place once, the molecules thus dis¬ 
turbed are not only comparatively few in num¬ 
ber but they rapidly re-arrange themselves in 
the crystalline system from which they have 
been temporarily disturbed ; if, however, the 
slip be repeated, not onl}^ are the molecules 
first disturbed prevented from returning to their 
normal positions, but fresh groups of molecules 
are disturbed at each repetition, until tht* con¬ 
tinuity of the material is locally destroyed and 
a fissure is formed—the material has, in fact, 
disintegrated itself by the, continued friction on 
the surfaces of slip. Nor must this account 
of the disintegration process be regarded as 
speculative ; the whole process can be followed 
step by step—the first occurrence of slip in a 
few isolated crystals and the gradual develop¬ 
ment of these slips into fissures, followed by 
the rapid spread of these fissures along the 
cleavage planes of adjacent crystals, has been 
followed by the aid of the microscope both in 
the case of practically pure iron and in steel 
of various kinds. Consequently it may well be 
claimed that the mechanism of the mysterious 
failure of metals 'under fatigue is now known 
and well understood. 

Within the limits- of the present paper it has 
only been possible to outline briefly and in 
very general terms some of the more recent 
achievements of microscopic study of metals 
and to point out here and there the obvious 
directions in which further discoveries are to 
be looked for. To attempt to prophecy the 
probable course of d,evelopment of any branch of 
scientific investigation is always an extremely 
difficult task, but perhaps enough has been 
said to show that there is much yet to be 
learnt from the microscopic study of metals. 
Some of the results to be anticipated are of a 
directly and purefy practical nature ; in other 
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( ases thr lines of enquiry follow more scien¬ 
tific and theoretical directions ; but even the 
most abstract of these questions bear in them 
—it maybe confidently anticipated—the germs 
of practical applications of the widest im¬ 
portance. 


DISCUS.SION, 

The Chairman (Dr. R. T. Glazebrook, F.R.S.), 
in opening the discussion, thought the author had 
clearly shown how he (Mr. Rosenhain) and those 
who had been working with him had been able to 
ad\ance knowledge with regard to metals by the use 
of the microscope. Dealing first of all with the 
“ anatomy of metals, Mr. Ro-^enhain had described 
the means which might be employed to show 
their internal structure, thus enabling one to see 
how the physical properties were related to the 
structure. The question of the “diseases’* to which 
metals were subject had also been dealt with, tha 
author having indicated how' the microscope brought 
out the defects of of composition. The slides 
shown had been made from various pieces of 
metal which had come under Mr. Rosenhain’s notice, 
and by their investigation it had been possible to 
throw a good deal of light on many accidents that 
had occurred within the last few’ years. The effects 
produced by the improper treatment of metals had 
also been illustrated, .some ot the slides showing 
the weak and imperfect nature of the structure 
generally, and others the more perfectly formed 
structure, giving the real properties of the metal. 
Perhaps the most interesting part of the paper was 
that w'hich dealt with the micro-physics of ma¬ 
terials. The problem of the fatigue of iron had 
interested many people for a long time, and he 
thought it was not too much to say that the 
discovery by Professor Ewing and Mr. Rosenhain 
of the slip bands had gone very far to indi¬ 
cate how it was that the repeated action of small 
forces, especially if they were reversed in direction 
and acted alternately, undermined the ^strength of 
the metal, so that it actually gave way. The paper 
provided a considerable amount of food for thought, 
and had touched on many difficult points about which 
further information was desirable.,^ 

Mr. A. C. Brown emjuired if the author could 
give any information as to the effect on the molecules 
of a spring which was frequently displaced but appa¬ 
rently without friction. For instance, would a pen¬ 
dulum suspension spring really tire, and its tension 
be altered in the course of time ? 

Mr. H. F. Golding said that in the cooling of lead- 
zinc and alumintum-lead alloys there was a consider¬ 
able alteration in the surface and central structures, 
a much finer grain being obtained on the surface than 
at the centre. In the case of steel in solid solution, 


the structure was retained by means of plunging, and 
It would be interesting to know’ if the same principle 
applied to the alloys to which he had referred. He 
had examined a few micro-structures, and had 
noticed a very marked difference; and he thought it 
would add to the interest of the paper if the author 
could give some information as to the relati\e 
strengths of the alloys under various conditions. 

Mr. W. N. Gardnfr enquired whether Mr. 
Rosenhain had done any work on gold, silver, and 
copper alloy.s, and if so what effect sudden chilling 
had on them. 

Mr. John E. Shipley stated that a number of 
years ago Professor Ewing carried out an investiga¬ 
tion on the magnetic ptoperties of iron and steel, a 
fact which the author had not mentioned in his paper. 
At the present time steel manufacturers took great 
care in supplying electiical engineering firms with steel 
specially suitable for their needs. There were certain 
properties connected with iron and steel when sub¬ 
jected to alternate stresses, for instance, in alternating 
current dynamos, motors and transformers, of which, 
he thought, some explanation might be obtained by 
the microscopic method. It would be of interest to 
know whether an investigation had been made into 
such a property as hysteresis loss, or the ageing of 
transformer iron. 

Lieut.-Col. Allan Cunningham enquired 
whether the author had microscopically examined 
specimens of similar kinds of iron and steel, some of 
which bad been magnetised and others not; and i 
so, what difference was apparent. 

Mr. Sydney W. Smith said that m dealing 
with the question of surface tension the author 
showed some beautiful photographs, one of which, 
taken by Mr. Beilby, showed a slight analogy 
between the structure of the eutectic and a carbon 
film. He thought it w ould be useful if Mr. Rosenhain 
explained a little moie in detail the nature of that 
film. 

Mr. Rosenhain, in reply to the ({uestion as to 
the effect ot vibration on a spring, said that so long 
as the deformation of any piece of metal remained 
within the elastic limit of the material no microscopic 
effect was produced. In ai tteel spring, the question 
depended upon whether the amount of deformation 
given to it was really within the elastic limit or not, 
and in the majority of springs it was quite within 
the elastic limit. There at each deformation a 
small amount of pennanent set. The same thing 
applied to the edge of a cutting tool, such 
as a razor blade or chisel. Such an edge, 
although made of the hardest steel, was so 
thin that it was capable of undergoing a small 
amount of permanent defq^ation every time it was 
used, and as a result it got into a state, not exactly 



358 


JOURNAL OF THE ROYAL SOCIETY OF ARTS.. 


Marih zQog. 


of disintegration, but into the state preceding dis¬ 
integration, in which there were layers of mobile 
molecules, and while they were theredt lost its spring¬ 
iness. It had been found that that state could be 
produced in a piece of ordinary steel. Those who 
were accustomed to dealing with steel in testing 
machines knew that if a piece of steel was over¬ 
strained beyond the elastic limits the load being 
taken off and applied again to ascertain what effect 
on the elasticity had been produced, it would be 
found that the elasticity had practically disappeared 
for the time being. The steel was plastic to even 
small loads, due to the fact that the temporary mobile 
layers still existed, which were the result of the slip 
due to the previous straining. If the steel was boiled 
in water that semi-plasticity disappeared, and the 
cutting edge was restored to its elastic condition, 
which indicated that the layers of mobile molecules 
were caused to return to their crystalline allegiance 
by the action of the boiling water alone. In the 
case of a steel spring, it was very probable that here 
and there near the surface of the steel a little deforma¬ 
tion took place each time, and if it was large enough 
it might lead to breakage; if not, it would lead to a 
gradual softening of the spring, which might be elimi¬ 
nated by warming it up. Lead-zinc alloys were very 
difficult to deal with, considerable difficulty being 
experienced, in the first place, in getting the two 
metals to alloy at all. In all, except the simplest 
systems of alloys, there were very considerable 
changes, in structure, strength, ductility, hard¬ 
ness, and every other quality, dependent upon the 
rate of cooling. There were some metals which 
would give very high ductility, and comparatively 
low tensile strength when cooled slowly, and 
which, when quenched above a certain tempera¬ 
ture, would give two or three times the tensile 
strength but no ductility at all. When a dis¬ 
crepancy was met with in an ingot of an alloy between 
the apparent structure as shown by the external 
surface, and the structure indicated by its internal 
nature, it was quite certain that an alloy was being 
dealt with which had undergone a crystalline change 
between its first freezing and its final cooling down. 
The connection between the magnetic properties and 
the micro-structure was not a very obvious one. In 
transformer steel—steel with low hysteresis loss— 
there appeared to be a connection, i.^., the larger the 
crystalline structure, generally speaking, the lower the 
hysteresis loss, but that was not by any means a 
quantitative connection nor a very certain one. There 
was certainly no change of structure visible on mag¬ 
netising a piece of steel,; a piece of steel whether 
magnetised or not magnetised looked the same under 
the microscope, the change of orientation of the 
molecules which was the rmlt of the magnetisa¬ 
tion being on too minute a scale to be detected 
by the microscope. With regard to the ques¬ 
tion asked on the subject of surface tension, 
the photographs he had shown were not Mr. Beilby's, 
but were prepared at the National Physical Labora¬ 


tory. The carbon film was prepared by allowing a 
film of black to evapoeate. The black was made by 
mixing finely-powdered carbon, animal charcoal, with 
turpentine; a drop was allowed to evaporate in a small 
drop on a piece of glass, and a photograph was then 
taken of it. 

The Chairman, in proposing a hearty vote of 
thanks to Mr. Rosenhain for his instructive paper, 
said that the author, in replying to the question with 
regard to the behaviour of a spring, had referred to 
the elastic limit, but he had not stated what the 
elastic limit was. This was at present the subject of 
an important series of investigations at the National 
Physical Laboratory, and he was inclined to think a 
paper he had in his possession would answer some of 
the questions put by the first speaker in a manner 
satisfactory to all interested in progre.ss. The 
author, in his reply, had referred to one very 
simple fact which had been known for many gene¬ 
rations, viz., that it was a good thing to put a 
razor in hot water to renew its edge. The paper had 
demonstrated in many ways how microscopical inves¬ 
tigations were intimately connected with practical 
affairs in life. The connection between the magnetic 
and electrical properties of materials such as iron had 
been the subject of many investigations and a nnmber 
of researches had already been published. Others 
were in progress, and it was hoped in time by the aid 
of the microscope, and the application of delicate 
electrical and magnetic measurements, to answer 
some of the interesting questions which had been 
raised during the evening. 

The resolution of thanks having been carried 
unanimously, the meeting terminated. 


THE FRENCH WOOLLEN INDUSTRY. 

France is one of' the great wool manufacturing 
countries, but while the English great wool manu¬ 
facturing industry is steadily increasing, the United 
States and Germany rapidly forging ahead, and Italy 
beginning to struggle for a place among the leaders, 
France is lagging behind, and the industry as a whole 
is stationary. This is due both to home and foreign 
causes. At home tfie French popularibn is at a stand¬ 
still and besides the people are of a saving turn of 
mind, so that the Increasing wealth of the masses is 
not productive of any great increase in consumption. 
The fact that both coal and textile machinery is 
largely imported makes the first cost and also the 
working cost of the mills higher than those of their 
neighbours, such as Belgium and Italy. Legal re¬ 
strictions also are numerous, and in at least Belgium, 
Italy, and G-ermany, longer hours are permissible. At 
the present time the French manufacturers of wool and 
worsted ship more than half of their exports to Eng¬ 
land alone, and of their main export in this line, cloth¬ 
ing stuffs, over three-fourths are sent to the United 
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Kingdom. The American Consul at Roubaix says, 
that what Bradford is in England, Philadelphia in the 
United States, Verviers in Belgium, Brunn in Austria, 
Lodz in Russia, and Biella in Italy, such is Roubaix 
in France. Bradford, Verviers, and Roubaix, or 
(rather Roubaix - Tourcoing, are more especially 
similar, as the industry in the other countries is more 
scattered. Roubaix and its twin town Tourcoing are 
in the department of the Nord, in north-eastern 
France near Belgium, and this department embraces 
over half of the spindles and looms, and nearly all the 
combs working on wool in France. The industry 
belongs to the north-eastern section of the country— 
old French Flanders, Picardy and Normandy—of 
which the modern departments are called Nord, 
Somme, Ardennes, Marne, Aisne, Oise, Scine-ln- 
ferieure and Eure. Next to Roubaix-Tourcoing the 
most important towns are Rheims, Fourmies, 
Cateau and Elboeuf. Vienne, on the Rhone, is 
the centre of the manufacture of what is 
-euphemistically called in France ‘‘Renaissance” 
cloth, but which has sometimes been called shoddy, 
though also occasionally disguised as “ merino,” See. 
The Department of the Tam, a wool manufacturing 
centre in south-western France, owes its importance 
to its fellmongering industry. Sheep skins or 
“ fells ” are imported from abroad, mainly from 
South America, and are relieved of their wool by 
careful soaking and heating, without the use of 
chemicals. Part of these skin wools is used in 
France and part shipped to England and other 
countries. The hand-loom industry centres round 
Cambrai and St. (^luentin; and although declining 
of recent years^ it is still a somewhat important in¬ 
dustry, and some of the most artistic French work is 
made on these looms. Formerly Amiens was the 
centre of this industry, and the Picardy hand weavers 
had an inherited skill that enabled them to compete 
w'ith power looms on all lines where skill and address 
were needed to meet the sudden demands of fashion. 
Even in the machine industry, however, there are 
now periods towards the end ol each season when 
the mill workers are idle, and though the hand-loom 
weavers eked out their living by farm work, these 
periods of idleness, which are more severely felt by 
their branch of work than by the regular mills, have, 
together with the demand for “ tailor made ” clothes 
among women, driven them to gain their living in a 
steadier occupation, so that there is now* little or no 
home weaving left in that neighbourhood. In the 
Cambrai district there are still villages of three to 
four hundred home weavers. The business part is 
carried on through middlemen, who buy the yam 
from exporters, with whom they agree as to the kind 
of goods to be made, and fix the price, and then make 
their own terms with the home workers. In the Cam- 
brai-St. Quentin district, one thing that has cut down 
the number of such home weavers of late, is the fact 
that they are established in a district that is domi¬ 
nated by the progressive lace industry. The 
prmeur de ddeoupage^ or clipping contractor, makes 


the house-to-house round through these villages, 
offering work at clipping the floats and cutting apart 
the lace strips, as made on the machines of Caudry 
and Cambrai; and though the remuneration is small, 
the work is easier and less absorbing than that of 
hand weaving, besides being much steadier, so 
that in many cases the shuttle is laid aside for 
the scissors. There appear to be no accurate figures 
as to the machines and operatives employed in the, 
French wool-working industries. A parliamentary 
committee, which enquired Jnto the trade in 1904, 
estimated that there were 2,000,000 worsted spindles, 
390,000 woollen spindles, and 35,000 looms. The 
French census for 1901 shows 161,355 active workers 
in the “ Industrie I.ainiere.” In the latter case at 
least the figures appear to be too small, as several 
subordinate branches of the industry are included 
under “ textile industries not specified.” It is clear, 
however, that the worsted branch of the business is 
much larger than the woollen, and also that the 
combing branch of the industry is proportionately 
larger than in the case of most other wool manu¬ 
facturing countries. The combing mills not only 
supply their own spinners, but the export of 
“ tops ” is a large industrj* in itself. The French 
wool-working industry, being concentlated in the 
district round Roubaix-Turcoing, is just on the edge 
of the Belgian border. It is very close to Tournai, 
Mouscron, and other Belgian towns interested in 
wool-working, and there seems a strong tendency 
for part of the industry gradually to move across 
the border. Land, coal, machinery, and building 
materials are all cheaper in Belgium, and as li\ing is 
also cheaper, wages are lower. Taxes are lower and 
legal restrictions are fewer. Wages in Roubaix- 
Turcoing itself would be much higher were it not for 
the large number of Belgians working in the mills 
there who have their homes just over the border in 
Belgium. Part of the machinery used in the French 
wool-working industries is made in France, at 
Roubaix, Lille, Belfort, &c., although the bulk is 
imported. The old centre of the French manufacture 
of textile machinery was at Miilhausen, in Alsace, 
and since its loss no new centre has taken its place. 
The United Kingdom largely supplies the spinning 
machinery and looms, Miilhausen the looms and 
combs ; Switzerland exports looms, and there is also 
some machinery imported from Belgium and other 
countries. The Roubaix manufketurers have yearly 
to face keener competition from the comparatively 
young wool-working industries of Germany and Italy. 
They say that though Germany still buys large 
quantities of tops, their takings are decreasing, and 
at the same time they are beginning to reach out tor 
the French markets for tops in Poland, Moravia, and 
other places. They already say that Italy’i compe¬ 
tition is increasing fast, especially in the Levant, 
where the cheap Italian cloths and stufl^, well made 
and skilfully dyed, are displacing similar French 
goods, which is due to the fact that the Italian 
workman is similar in Ms artistic tendencies to the 
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Frenchman, and can live and work more cheaply. In 
the beginning of 1904, the French wool-working in¬ 
dustry was in a bad condition. It partly recovered 
in 1904, had a good year in 1905, and in 1906 
had one of the most prosperous seasons of its history. 
This continued until about the middle of 1907 ; since 
then it has been much depressed. The spinning and 
weaving mills do not ordinarily lun at night, while 
the combing mills do. The combing mills, however, 
are the most subject to fluctuations, and frequently 
the end of the season sees the stoppage of all night 
work, and in recent years the tendency has been to 
shut down from the latter part of August to the latter 
part of November. Dunkirk is the port for Roubaix- 
Turcoing, as is Antwerp for Vervders and the Rhine, 
and Hamburg for North Geimany. These are the 
three wool ports of the Continent. The wool im¬ 
ported at Dunkirk is nearly all in the greasy state. 
The manufactuiers prefer it in this style, for though 
the freight cost is greater, the fibres are kept supple 
on their long journey and do not mat together, as 
would be the case with close-packed washed wool. 
Most of the wool, whether from Australia, La Plata, 
or elsewhere is “cross-bred,’* that is, it is clipped 
from sheep that are a cross of the old .Spanish merino 
breed, with its short but fine fleece, and the EnglLh 
Lincoln or Leicester, with its longer, coarser fleece. 
The Kheims mills, which have devoted themselves 
more to the use of the fine merino wool are decreas¬ 
ing, because they have not so readily adapted them¬ 
selves to the use of the cheaper and more popular 
cross bred wool, as have the Roub.iix mills. In 
olden times, Sedan was the centre of the woollen 
industry and Rheims of the worsted. The former 
has almost dropped out of the industr}', and 
Rheims is steadily losing ground, as are 
nearly all other P'rench wool-manufacturing towns 
except those in the neighbourhood of Roubaix- 
Turcoing. There are some 20,000,000 sheep in 
France, the best of the flocks being in the north¬ 
east departments, producing about 95,000,000 pounds 
of wool annually, that is to say, wool in the 
grease. As these fleeces ape estimated to give a 
yield of 39 per cent, of washed wool, this amount 
produces some 37,000,000 pounds of pure wool. In 
1907 the French woollen industry used some 155 
million pounds of pure wool. With regard to 
the exports of French woollen manufactures. Great 
Britain takes three-fourths of the pure woollen stufifs 
for clothing, and the remainder goes mostly to 
Belgium, Japan, and the United States. Of the 
cashmere and other cloths exported, Great Britain 
and the United States each* take a sixth, and the 
remainder goes to Italy, Belgium, Spain, Switzer¬ 
land, Algeria, Chile, Argentina, Germany, Brazil, 
and Turkey. The great bulk of the yam exported 
is the combed yarn, and ,it is bought by (freat 
Britain, Belgium, and Germany. One-half of the 
knitted goods go to Great Britain and the remainder 
to Belgium, Switzerland, and Italy. The blankets 
go to Egypt, China, Belgium, and Algeria ; the 


carpets to Great Britain, United States, and Belgium ; 
the pure wool stuffs for furniture to Great Britain 
and Italy, and the passementerie mainly to Great 
Britain, wMth some to Spain, United States, and 
Switzerland. Fezzes go to Senegal and West 
Africa; shawls to Colombia and Mexico, and mixed 
goods to Great Britain, Italy, and Belgium. French 
possessions and colonies form a very important 
market for the French cotton manufacturer, as they 
take a fourth to a fifth of his total exports, but they 
are of slight interest to the French wool manu¬ 
facturer, as their takings in this line account for 
but 3 per cent, of his total sales abroad. The 
total value of the exports of woollen and worsted 
tissues exported from France in 1907 amounted to 
^1,835,000. 


WHEAT ELEVATORS FOR INDIA. 

Mr.^ Frederick Noel-Paton, Director-General of 
Commercial Intelligence, has published some in¬ 
teresting “Notes on the question of wheat elevators 
for India. The deductions which he has tentatively 
drawn, he explains, “ are not set down as represent¬ 
ing opinions held by the Government of India, but 
merely as embodying the conclusions that appear to 
the author to issue from a study of the facts slated.” 

The importance of the wheat crop of India may be 
gauged from the fact that in the seven years ending 
1906-7 the area under this cereal has averaged about 
26,000,000 acres, while the annual output has been 
estimated at 7,900,000 tons. The exports during the 
last five years have averaged over 1,200,000 tons per 
annum. In 1904 the United Kingdom imported 
more wheat from India than from any other single 
source; and in 1907 it took 771,525 ton*-, or nearly 
88 per cent, out of a total of 880,459 tons exported. 

It is a winter crop, being grown chiefly in the 
north-western parts of India, reaped in what in 
Europe are called the spring months of the year, and 
coming on the Indian market from April onward. 
Towards the end of June the rams begin which 
inflict serious damage on any wheat not properly 
protected. This damage is caused not only by 
direct wetting, but by heat and mould, and by 
weevils whose activity is increased by moisture. 
The havoc wrought by these insects is immense. 
Mr. Noel-Paton refers to some investigations which 
showed “ that wheat uncontaminated with weevil 
before the experiment lost 26 per cent, of its weight 
in three months after the first introduction of the 
insects, while 65 per cent, of the kernels were at the 
end of that time found to be weevilled. The rate of 
multiplication was enormous—so much so that, in 
order to limit it and io keep tale of it at all, it was 
thought necessary tb remove large numbers of 
weevils from the wheat on two occasions. If, in 

• ** Wheat Elevators Jor India.'* BjTFredwick NoSb- 
Paton Calcutta: Superintendent Government Printingr 
India, xi. Mr. NoSl-Patcm uses the term " elevator ” in it 
American sehse, which hiClttdes the means of storage, 8cc. 
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spite of this measure, it was found at the end of 
three months that the weevils had multiplied their 
numbers sixty times, it is clear that without such 
interference the increase would have been much more 
rapid.” 

Great loss is also inflicted on the holders of f^rain 
stock in India by human thieves and by lats—** the 
extent of their depredations greatly exceeds anything 
that would readily be believed by persons not 
acquainted with India and the conditions of storage 
there prevailing.” 

For these reasons the shippers are naturally anxious 
to get all export w heat out of the country as soon as 
possible. Ihus a very great strain is suddenly thrown 
upon the railways, and the clatiiour for increased 
facilities of transport has been loud. Mr. Noel-Pat on 
is of opinion that if by the provision of means of storage 
corn could be garnered under conditions ^^hlch assured 
immunity from damage from the causes enumerated 
above, the holders of wheat could (onfidently retain 
their produce till the worst of the rains were past. 
The advantage resulting from this would be twofold : 
in the first place, Indian merchants w'ould no longer 
be compelled to throw all their wheat on the world’s 
markets at the same time, while the 1 ail ways would 
be enabled to earn a more constant income on such 
rolling-stock and other equipment as the) supply. 

Mr. Noel-Paton discusses at some length the 
various classes of private, public, line, and farmers* ele¬ 
vators (which are all to be found in America), and the 
financial functions which they peiform. He has also 
'*omething to say on the impoitant question whether 
It would be practicable and expedient to institute a 
system of othcial grading and ceitification, but, he 
adds, it i*' veiy doubtful whether the moral atmo¬ 
sphere of India oilers a matiix favourable to the pro¬ 
duction of a body of competent and reliable inspectors. 
It is impossible, within the limits of a short article, to 
explain all the considerations into which he enters; 
but the upshot of his “ Note ” is that his investi¬ 
gation “ seems to point more definitely to a prefer¬ 
ence for piivate as against public elevators” as a 
means ol improving the condition of the wheat trade 
of India. 


THE PAINTING OF STEEL. 

In the course of an exhaustive paper on ** Paint, 
and its Application to Structural Steel,” recently 
read before the Paint and Varnish Society, Mr. 
Gaston Despierrcs gave some valuable information on 
a subject which is from day to day growing in im¬ 
portance. The enormous increase of late in the use 
of steel in buildings and engineering constructions, he 
said, demands increased vigilance and attention to 
its maintenance and present condition wherever it has 
been placed, as, either from corrosion, fatigue, vibra¬ 
tion, or general deterioration, the metal may become 
so impaired as to be unfit to do that for which it 
^as designed; and unless it is properly protected by 


coatings of paint at various periods, those entrusted 
with its care will assume the enormous responsibility 
for further catastrophes entailing great expense, and, 
worse still, shocking loss of life. 

“ The first, or priming coat, upon a surface of 
steel in a fit condition to receive paint, is of the 
greatest importance, in view of the circumstances 
that the union of the paint and the substratum 
depends entirely upon the adhesion of this coating, 
and the first pioblem to be solved in the painting of 
steel is necessarily—not which paint sticks best on 
another coat of paint, but w^hich paint adheres most 
firmly to iron. 

“For a long period, red lead alone w’as employed 
for this purpose, and even now still enjoys a reputa¬ 
tion not altogether undeserved, and, when in com¬ 
petent hands, has given very fair results. However, 
|>ersonally, I do not admit that red lead is the best 
and ideal pigment for piiming, as it must be borne in 
mind that of all pigments it requiies the smallest 
proportion of oil or \ainish in order to form a dis¬ 
tributable and well-covering paint; and it must be 
noted that the protection afforded by the pigment is 
largely dependent upon the property it has of absorb¬ 
ing and retaining oil. 

“Also, on account of its great specific gravity— 
(q-iq)—the proper mechanical mixture of icd lead 
v\ith oil IS almost impossible, as settling and ‘-etting 
take place very rapidly. hence the geneial practice 
of mixing in the kettle l)efore the application. 

“ After many experiments spread over years, I have 
come to the conclusion that the most perfect priming 
coal is ol>tained by the use of orange lead, a pigment 
of lower specific gravity—(0*85)—and of finer texture, 
which, when mixed in certain proportions with an 
inert pigment having a gieat oil-absorption, pioduces 
a paint which can be properly ground and mixed for 
use, having, by leason of its fineness, great adhesive 
power, and being capable, owing to the presence of the 
inert pigment, of lessening the oxidizing action going 
on between the oil and the lead oxide, thus shortening 
the life of the linoxvn formeil. 

“ It is know'n that the durability of any oil paint 
depends largely upon the number of particles of 
pigment, the better protection to the binder and to 
the metal underneath—the evil of thinning paints too 
much is therefoie obvious. A layer of air exists on 
all surfaces — hence the importance of rubbing out 
the paint thoroughly, as Q^herwise, bubbles of air 
may be discovered which, coming through the paint, 
render the coaling porous. 

“ As to the spiaying of paint upon structural steel 
by means of air compressors, I am of opinion that it 
conveys air and moisture to the metal, and helps the 
formation of rust; besides, its many disadvantages 
have led to its abandonnaeat by nearly everyone who 
has tried it. 
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The adherence of paint would no doubt greatly 
increase if it were possible to heat the surface by 
artificial heat ; but when painting is done on the 
job, it is impracticable to warm and dry the metal 
artificially; however, it is a good plan to apply the 
paint heated to a temperature of 100 to 120 degrees 
Fahrenheit, especially when the temperature of the 
air i<^ below 55 degrees. This is easily attained by 
placing the cans of paint in pails of hot wa£er. 

It is important always to note the atmospheric 
conditions when painting is being done—a tempera¬ 
ture of 70 degrees F., and an atmosphere free from 
moisture, favour the right kind of drying; in fact the 
humidity is more harmful than a low temperature. 
Nothing retards drying more than dampness and 
darkness. 

“ To aid in the inspection of new work, a shop¬ 
coating of linseed oil is often specified. This does, 
in a measure, protect the iron from rust; but a very 
uneven film of dried oil is often obtained by this 
method of treatment. Oil applied to a vertical 
surface runs off until the layer reaches a certain 
thickness. When the current meets with an 
obstruction, it piles up into a thick and uneven 
coating. The thick parts of the layer may require 
months to harden into a substance firm enough to be 
fit to paint over.” 


THE PORT OF LONDON. 

Members oi< the Authorii v. 

In accordance with the provisions of the Port of 
London Act, 1908, the Board of Trade have taken 
the necessary steps for constituting the Port of 
I.ondon Authority. The members of the Authority 
are as follows Chairman : Sir Hudson Ewbanke 
Kearly, Bart., M.P. Appointed MembersBy 
the Admiralty : Rear-Admiral A. Mostyn Field. 
R.N., F.R.S. By the Board of Trade ; Mr. J. G. 
Broodbank, Mr. H. GosHhg. By the London 
County Council:—Members of the Council: Sir J. 
McDougall, Mr. W. H. Pannell. Not Members of 
the Council; Mr. James Anderson, Mr. John Duthie. 
By the Corporation of the City of LondonMember 
of the Corporation: Mr. J. W. Domoney. Not a 
member of the Corporation : The Lord Ritchie of 
Dundee. By the Trinity House : Captain H. A. 
Blake. Elected Membeis (nominated by the Board 
of Trade): Mr. I. Hamilton B«m, Mr. C. E. Bright- 
man, Mr. Charles Charleton^ Sir Edward Cornwall, 
M.P., Mr. G. T. Crosfield, Sir, C. Furness, M.P., 
Mr. C. F. Leach, Mi. L. A. Martin, Mr. H. T. 
Moore, Mr. Owen C. Philipp, M.P., Mr. E. G. 
S^tmarsb, Mr. Hugh C. Smith, Mr. C. T. Torrey, 
Sir Montagu Turner, Mr. F. Shadforth Watts. Mr. 
W. Weddel, M;r. Richard White, Mr. W. Varco 
William?. Additional Member: Mr. S. E. Bates. 


ARTS AND CRAFTS. 

Design —The early spring is not a time of year 
when there is very much craft work to be seen. 
Producers of many kinds, especially the producers 
of small things (jewellery and such like) have had 
their stocks depleted by the demands of Christmas, 
and those people who have larger work on hand are 
holding it back for the various exhibitions later in the 
year. On the other hand, it is the season/ar 
lence for seeing what , is being done in a more com¬ 
mercial way. The shops are all trying to show 
their newest and best, with a view to attracting 
the attention of the passing householder. For it 
is in the early spring that we look for the new 
wallpaper and cretonne patterns, the latest carpet 
designs and styles of furniture—in fact for all things 
new in the way of household decoration, even to the 
latest fashions in white window curtains. 

As regards pattern design generally, there has 
been the same steady move forwards in the matter 
of style that has been going on for the last few 
years. We have run through the periods of the 
French Louis and Queen Anne, of the Brothers 
Adam and the later Georges, and have arrived at 
reproducing the patterns which were in vogue before 
the “ great exhibition” of 1851. The great mass of 
the wallpapers and cretonnes being shown this year 
are naturalistic floral designs with a distinctly early 
Victorian flavour. The fact that amongst these there 
appears every now and again a design or two palpably 
reminiscent of the work of William Morris (though 
some of these patterns, at any rate, have been about 
for some years) makes one almost wonder whether we 
have got to the point when Morris’s work may be 
considered old enough to bear repetition as an 
“ historic style.” If so, since it is certainly too soon 
to begin reproducing Vart nouveau^ wc have clearly 
reached the end of our path, and it becomes a ques¬ 
tion of considerable interest where the next cycle will 
begin. Shall we go back to the stiff' archaism of 
Egypt and Assyria, to the grace of the classic forms, 
or to the vigour of Gothic ornament ? Apparently 
no one knows. We may take consolation though from 
the thought that whatever it is, it will inevitably be 
better than the present fashion. That when once this 
has grown stale, there will be a return to some historic 
style seems to be at least indicated by the number of 
reproductions of old silks, &c., that are being brought 
out. For the time being, of course, this is bad for the 
modern designer, who gets no chance of showing 
what he can do. If, however, it points to a desire for 
patterns which are really designed, and not just 
thrown upon the paper (and some at least of the 
manufacturers say that it does) it may be a hopeful 
sign. 

Wallpaper far at any rate as wallpapers 
are concerned, the spot (or as some . people 
irreverently called it ** the pimple ”) pattern which 
has so long reigned supreme seems to have entirely 
disappeared One sees, it is true, now and again^ 
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desi|[;ns which appear at first sight to be sprig 
patterns; but on closer inspection it turns out almost 
without exception that they are either stripe patterns 
broken by sprigs at intervals^ or lattices in whose 
openings flowers are from time to lime spotted 
about. The stripe is still in vogue and is sometimes 
so used that each side of the room is looked upon as 
a panel bordered by ribbons which are tied in knots 
or bows at the corners. The fashion so prevalent a 
short time ago of putting an elaborate frieze at the 
top of a plain filling has been somewhat modified, 
and the points of the frieze are nowadays emphasised 
by a striped filling-paper which carries them down 
the wall. Still, though there are plenty of stripe 
patterns yet to be seen, it is the lattice which is most 
obviously to the front, and a very large proportion of 
the new patterns consists of lattices of one kind and 
anothei, fiom the simplest kind of interlacing ogee 
to the most elaborate trellis almost hidden by masses 
of naturalistic fruit or foliage. Those patterns which 
are neither stripes nor lattices are for the most part 
either very open in character or frankly based upon 
old brocades or damasks. The device of breaking 
the ground in such a way as to make the paper look 
like any other material than itself is still being 
employed, though not, perhaps, quite so much as 
some time back. The furthest point to which 
imitation can go seems to have been reached when 
flat papers are trickily printed and arranged to look 
like tinted plaster relief. 

The practice of producing the same designs in wall- 
papei and cretonne for the purpose of bedroom de¬ 
coration is again coming to the forei There is doubt¬ 
less something rather attractive, especially to those 
people (and they are many) who are rather afraid ot 
contrasts, in the idea of having one’s bed hangings, 
curtain, and wallpaper all to match. The danger is, 
however—and it is one of which the buyer is seldom 
aware —that before the decorations have been in 
place many months they will be anything but iden¬ 
tical, or even harmonious in colour. Wallpapers are 
printed in distemper colour; cretonnes are dyed, and 
the eflect of the action of the light on what is ap¬ 
parently the same colour in distemper and in dye may 
be, and often is, totally different. And thereby hangs 
a tale. The reasonable thing to do under the 
circumstances would be to hang the walls also with 
cretonne. 

Cretonnes follow, on the whole, the 
same lines as wallpapers. They seem, however, for 
the moment at least, to be still more largely given over 
to naturalistic floral patterns of an early Victorian 
type. The place of the reproductions of damask 
patterns so common in wallpapers is, however, taken 
by adaptations of so-called “ Early English ” crewel 
patternsandof designs borrowed fromIndo-Portuguese 
needlework—whilst a certain number of chintzes are 
to be seen which are clearly based on old Oriental 
prints. The lattice and trellis patterns, though not 
perhaps so general as in wallpaper, are still abun¬ 


dant, but stripes are by no means so much in evid¬ 
ence as they were a year or so back, whiKt the little 
sprig diaper patterns, until recently so universal, .seem 
to have disappeared entirely. Imitation of other 
fabrics is not quite so easy in printed cotton as in 
printed paper—but a good many of the crewel designs 
have, at a distance, a very fair resemblance to needle¬ 
work—and there is a practice of printing patterns 
with jagged edges in such a way, as to look, at first 
sight at any rate, as if they were woven. 

Carpets and Furniture .—The open interlacing 
ogee pattern is ubiquitous, and is not only fashion¬ 
able in wallpapers and hangings, but the detmier err 
in carpet design —where it seems to have somewhat 
ousted the Louis Quinze carpets with their plain 
background, and carefully unsymmetrical central 
feature. Little spot or sprig patterns are still to be 
seen, but they are just now relegated for the most 
part to “ art squares ” and stair carpets. 

The trade furniture to be seen in the shops is, for 
the moment, duller than might have been expected. 
The craze for modernity which, wild and unsatis¬ 
factory as it was in many ways, had at least some life 
in it, seems to have passed away almost completely. 
Furniture, with the exception of simple bedroom 
suites and chairs, &c., suitable for the halls of 
country bungalows, is almost always on lines which 
make it difficult to believe that furniture making ever 
got shaken in the smallest degree out of its old ruts. 
The fashion for heavily painted satinwood has passed, 
and there is less of the regulation shell to be seen 
on the tops of tables, but there is very' little that might 
not have been designed at almost any peribd but our 
own. As regards the simple bedroom furniture 
which shows some trace of modern influence, it is 
at times somewhat clumsy and heavy in effect, and is, 
moreover, occasionally spoiled by having legs which, 
in appearance at least, are quite inadequate to its 
support; but for all that there is a certain simplicity 
in its lines and a dignity in its masses which attracts 
ones attention by no means unpleasantly. It is a 
pity that in some of the cheaper kinds of furniture 
the practice of inlaying m different coloured woods 
has been rather done to death. There is no prettier 
decoration for wardrobes and cupboards than this 
wood inlay tastefully used, but taste is absolutely 
essential, and when it is absent the results are by no 
means satistactory. 


CORRESPONDENCE* 

THE BUDDHIST AND HINDU ARCHI¬ 
TECTURE OP INDIA. 

With reference to my paper on ** The Buddhist 
and Hindu Architecture of India,” and the subse¬ 
quent discussion, published in the Journal of 
March 5 ,1 should like totadd a few remarks in order 
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to clear up various points which might seem to require 
further explanation. 

Tn the first place, having only one hour at my 
disposal to deal with a very extensive subject, I aimed 
at describing only actually existing monuments, and 
purposely refrained from going into questions of pre¬ 
historic and conjectural origins. Had I entered upon 
that domain I should certainly have stated my belief, 
which I have already expressed elsewhere, that the 
three types of Buddhist architecture, the Stupa, the 
Chaitya, and the Vihara, were only Buddhist 
adaptations of previously existing types of indi¬ 
genous Indian buildings, the latter two types 
having been wooden structures. Having for many 
years studied Indian institutions in ancient Sanskrit 
literature at first hand, I am certainly not one of 
those who believe that the early Aryan invaders 
founded all the Hindu religion, architecture and arts. 
On the contrary, I have pointed out in my “ Vedic 
Mythology,” how, for instance, phallus-worship and 
snake worship must have been borrowed by the 
Aryans from the aborigines. As regards the exist¬ 
ence of temples, which, in any case, must have been 
of wood and very primitive, in pre-Buddhistic times, 
among the aborigines, it is a matter of pure conjec- 
tuie. On the other hand, I cannot but believe that 
idols of a fetishistic order, though not of a sculptural 
anthropomorphic form, existed among them. As to the 
conjectural origin of ancient Buddhistic temple archi¬ 
tecture in India from the type of the pagodas of the hills 
I certainly share Colonel Hendley’s doubts. We lun 
the risk here of explaining the origin of the ancient 
Chaityas from structures i6f the present day which 
are not improbably the Nepalese descendants of those 
Chaityas themselves. It is not clear to me what 
Sii G. Watt means bv speaking of the religion of 
the Atharva Veda as identical with Brahmanism. 
At any rate, it can hardly be said that in that Veda 
the old pantheon had been extended by the admission 
of earthly gods, spirits, and demons. These were 
equal y well-known to the Rigveda, as I have shown 
in my ** Vedic Mythology,” and elsewhere. To me at 
least it seems an improbable conjecturfe that, because 
Jains as well as Buddhists b’uilt Stupas, relic worship 
goes back to an early and common faith. In the 
first place, we do not know how much early Jainism 
was influenced by Buddhism. Again, these two 
religions were the first in India to originate from a 
personal founder. Relic worship woukl, therefore, 
naturally have first started in connection with them or 
one of them. I do not understand what can be 
meant^by saying that the dkarma^ or book of the 
law,” and the sangha^ the ‘♦Jtree (.^)or congregation” 
appear as symbols on the monuments. The chakra^ 
or wheel, certainly appears as a symbol of the 
law, and the Bo-tree is, of course, very often 
represented in the early Buddhist sculptures. Again, 
the trident or trism, which often appears on the 
Buddhist monuments, is well known to be the dis¬ 
tinctive emblem of the god Siva niso. It is, therefore, 
not clear what is meant bfrtimyittig that by certain 


Hindus (it) is supposed to belong to Vishnu.” I have 
shown in my lecture at Oxford that some of the 
symbols occurring on Buddhist monuments can be 
tiaced as far back as the Rigveda. 1 am not one of 
those who share the opinion that the art displayed in 
the Karle Chaitya, with its elaborately carved Persian 
pillars, is “ very rudimentary,” a term which I apply 
to the conjectural pre-Budhistic art of five centuries 
earlier. 

My object in dwelling on the evolution of the 
Chinese pagoda was to demonstrate the connection 
between the funeral mound and the porcelain tower 
at Nankin by illustrating every step in the develop¬ 
ment. I fear I may not have done so in a convincing 
manner. Fergusson saw the connection, as I said in 
my paper, and distinctly states it in the passage 
quoted by Sir G. Watt. But he nowhere demon¬ 
strates the connection in any of his works, all of 
which are known to me, as far as 1 can discover. 

I gather that the demonstration of how the Indo- 
Aryan tower ^\as evolved from the Stupa was not 
convincing either. It would, however, have been 
useful to indicate what the weak points in the argu¬ 
ment are. I have more evidence on the subject 
which there was not time enough to exhibit at my 
lecture. But 1 intend to adduce it elsewhere. Fer¬ 
gusson, as I have shown in my paper, states that the 
Indo-Aryan tower cannot be explained from any 
known architectural form. 

A. A. Macixxnml. 


bEW-PONDS. 

Mr. Hubbard’s interesting paper deals fully with 
the physical causes by which dew-ponds operate. 
One other aspect is that of their use by primiti\e 
man as a means of water supply. In a little book of 
mine, recently published (“ Prehistoric Man on the 
Highlands of East Surrey ”) this side of the question 
is discussed. In some of the remote villages, lying 
in the hollows of the Wilts and Berks Downs, the 
folk of to-day have to imitate prehistoric practice. 
In times of drought they sen 4 to the dew-ponds, 
high on the hills, to fetch water for the villages, 
situate perhaps hundreds of feet below. The 
problem of water supply in miniature, by means of 
dew-ponds, is fascinating, and I have patented 
methods for efieedng this purpose. There are 
isolated mansions and scattered hamlets in the chalk 
country, where a dearth of water is one of the banes 
of existence. The* drawbacks of a deficiency of the 
first requisite to the health and well-being of a 
community are patent. There are villages where, 
after a spell of drot^bt) the poor folk have to buy 
water by the bucketful and carry it long distances. 
If the town-dweller has his water supply cut off for 
a couple of hours, he considers himself hardly used. 
These down-lande«|i patiently endure a chronic 
condition of water famine, and, outside their valleys, 
little is heard of theit trouble, I am convinced that 
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the unfailing supply of pure water, latent in the 
“ brave o’erhanging firmament,” can be successfully 
tapped, and the problem thus solved. 

The villager would gladly dispense with more 
showy privileges if he were only relieved from the 
phantom of intermittent drought. This is not a 
small matter. It is one to which County Councils, 
and landowners, and legislators might well devote 
their energies. The expense of laying on a water 
Mjpply from “ this most excellent canopy, the air,’* is 
trivial, as compared with that of well-sinking and 
pumping. It IS strange that the more obvious and 
easy expedient should be neglected, especially in a 
time when we have (to quote Mr. Punch’s omnibus 
driver) “ to put up with so many improvements.” 

In the Greographical Journal” for September, 
1908, and February, 1909, occur three papers on 
“Swallow-holes.” These are shallow, superficial 
depressions, dotted over the districts described. It 
is argued that in some localities they have been 
formed entirely by downw'ard solution. They re¬ 
semble pits or craters scatteied over the surfaces of 
the areas detailed. In other instances artesian con¬ 
ditions and upwaid hydrostatic action of water under 
pressure are regarded as predisposing causes, in con¬ 
junction with solution. Colonel Pitt, in describing 
those near Alton in Hampshiie, suggests that imma¬ 
ture swallow-holes may have been, in some instances, 
utilised in the formation of dew-ponds, these natural 
basins having been puddled. 

A, K. Caskv, M.Inst.C.E., F.G.S. 

rhe interesting jiaper read last Wednesday, and re¬ 
ported m the current yourrial^ will, no doubt—as the 
Chairman (Sir Edwin Durning-Lawrence) remarked, 
be widely read and quoted from, and I therefore 
have pleasure in congratulating my professional con- 
frire thereon. I, however, suggest to Mr. Hubbard 
that there is probably another reason why a chalk 
bottom is the most successful in the formation of 
dew-ponds, and that is the great—in fact, ** greedy ” 
—affinity, chalk (or lime) has for moisture, thus en- 
suiing that the layer of straw, containing the ” still 
air,” is kept dry. 

It is interesting to refer to Gilbert White’s 

Natural History of Selborne ”—letter Ixxi.—written 
133 years ago, in which dew-ponds are mentioned, 
and in which, incidentally, some pregnant remarks 
occur touching the fringe of afl'orestation which are 
signally applicable to the important question of water 
supply to districts having a deficient rainfall. 

John Lesming. 


OBITUARY. 

Frederick Goulding. —^Mr. Frederick Goulding, 
who died at his residence at Shepherd’s Bush on the 
5 th inst., was well known in the artistic world as a 
printer of etched and engraved j^ates. At one time 


he did a great deal of work for Whistler, but it was 
Sir Seymour Haden who gave him his first oppor¬ 
tunity for cultivating his skill. His work w'as often 
exhibited at the Royal Society of Painter-Etchers 
and Engravers, where, indeed, from one point of 
view, it sometimes practically constituted a one- 
man show.” Mr. Goulding was elected a member 
of the Royal Society of Arts in 1897, and he occa¬ 
sionally took part in discussions upon subjects closely 
connected with his art. 


QUESTIONS AND ANSWERS. 

NOTICES TO CORRESPONDENTS. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate .sheet of paper, and should bear such 
signature of the writer and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 


QUESTIONS. 

Sheep in Australia, —AYhen were sheep intro¬ 
duced into Australia, and by whom r— Colonial. 

Weeviis.—W hat is the best method of getting 
rid of weevils in grain \ —Miller. 

German Whitaker. —Is there any work pub¬ 
lished which gives for Germany information similar to 
that given for this country by Whitaker’s Almanack ? 
—Enquirer. 

Fire-Walking.— Can anyone explain the secret 
of the Fire-Walk } I understand it is principally 
practised in Fiji, but that it has also been witnessed 
in such a country as Japan. Is this so Ignis. 


ANSWERS. 

Anticipation of the Aeroplane. —The painter 
to whom ” Icarus ” refers as having anticipated me¬ 
chanical flight was Leonardo da Vinci. This w'onderful 
man, who was as good an engineer as he wa^ a painter, 
has left a number of drawings referring to mechanical 
flight which are well worth the atiention of aeronauts 
to-day. Among other drawings he gives one of a 
parachute which is so well designed that it is fiee 
from the dangerous oscillation that has cost subse¬ 
quent in\*ei;ktors their lives. His description which 
accompanies the design is quite clear, anci the dimen¬ 
sions given show that be must have made practical 
experiments on the resistance of the air. He says:— 
Se un homo ha un padiglione, iutasato, che sk la 
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braccia per faccia e alto 12, potn^ gittarsi d’ogni 
grande .iltezza senza danno de se.” An excellent 
collotype reproduction of some of these aeronautical 
drawings, accompanied by a French translation of the 
descriptions, was published in 1893 by E. Rouveyre, 
Paris. The chief of these manuscripts are in the 
libraries of Paris, Milan, and Windsor ; but “ Icarus ** 
will have to spend many a weary hour in preparing 
himself to read them, for most of them are written 
from right to left, and there are many abbreviations 
and signs diflicult to understand. Leonardo da V'inci 
appeals to have anticipated balloons also. Vasari 
describes some of his experiments in the following 
terms;—“Leonardo, therefore, having composed a 
kind of paste from wax, made of this, while it was 
still in its half-liquid state, certain figures of animals, 
entiiely hollow and exceedingly slight in texture, 
which he then filled with air. When he blew into 
these figures he could make them fly through the air, 
but when the air within had escaped from them they 
fell to the earth.” There can be little doubt that 
the figures fell because of the cooling of the air within 
them, and not because of its escape, as \"asari thought. 
It is more than probable that the figures which looked 
like wax were in reality gold-beater’s skin, a material 
that Leonardo was in the habit of inflating, for in 
another place we read :—“ He more than once caused 
the jntestines of a sheep to be cleansed and scraped 
until they were brought into such a state of tenuity 
that they could be held within the hollow of the hand. 
Having then placed in a neighbouring chamber a 
blacksmith’s bellows, to which he had made fast one 
end of the intestines, he would blow into them until 
he caused them to fill the whole room.”— Walter 
F. Reid. 

Grain Illevator. —I may say that the almost 
universal practice in this country and on the 
Continent of Europe is to restrict the term to the 
machine or apparatus employed for lifting the grain. 
In Canada and the United States of America the 
term is used to denote an entire grain store or 
granary. The actual grain-lifting appliance is also 
spoken of in America as a grain elevator, or simply 
as an elevator; or again as an elevator leg, or merely 
as a leg. The American use of the term “ elevator ” 
is not a happy one, because besides denoting a grain 
store, and a machine for lifting grain, it is the only 
word they have to designate what we call a passenger 
lift. The instances of the use of the term “ grain 
elevator ” in the American sense outside of America 
are traceable to American influence or origin. For 
example, the large granary at Manchester belonging 
to the Ship Canal Com^^any, known as the grain 
elevator, was built by American engineers and has 
had an American engineer as manager from the 
commencement. Similar constructions of English 
origin, in use by grain merchants and grain users all 
over the United Kingdom^ are spoken of as silos, 
grain sHos, or silo granaries.— ^Jas. Whitaker, 
Assoc.MJnst.C.E. 


Sheffield Plate. —Thomas Law and Co. were 
of the earliest to bring Sheffield Plate to perfection 
in manufacturing candlesticks, ink-stands, and larger 
articles in copper plate. Examples of their make may 
be seen in the Museum of the Sheffield School of Art, 
and I have pattern books showing a large variety of 
beautiful articles of their manufacture of great 
antiquity. Thomas Law was Master (1753) of the 
Ancient Cutlers’ Company of Hallamshire, whose 
Charter dates from 1624.—W. H. Law. 


GENERAL NOTES. 


Free Trade and India.— This is not the place 
to discuss the relative merits of Free Trade and Pro¬ 
tection, but it is pointed out from Calcutta that if 
England discards Free Trade, a demand that may be 
difficult to resist will arise in India for the protection 
of its struggling native industries. This \iew finds 
expression in a “ Survey of the Industries of Eastern 
Bengal and Assam,” which has been carried out by 
Mr. G. N. (Jupta, of the Indian Civil Service, and 
published as a Government report. The assumption 
underlies Mr. Gupta’s report that it is the function of 
Government to be the pioneei of new industries, to 
guarantee interest on capital invested in certain 
industries, and to “ render pecuniary advantage to 
firms or persons who are willing to engage in any 
profitable industry.” lie believes that the hand-loom 
industry can be restored to its former prosperity, and 
urges that power-looms should be developed, because 
” the increased production from power-looms will 
replace, not the products of Indian hand-looms, but 
the imported manufactures of foreign countries.” It 
may be remembered that the Government of Madras 
have become pione^s in the aluminium and leather 
industries, while in the United Provinces it has been 
resolved that “ the Government may properly make 
money grants for definite purposes to new enterprises.” 

Sources ok the Bri itsh Wheat Supply.— 
The proportion of the wheat requirements of the 
United Kingdom that comes from home cultivation 
and foreign supply constantly varying; but Messrs. 
Montgomery, Jones and Co., of Liverpool, have just 
issued a circular which gives the aggregates and 
averages of the past five years. The United States 
still rank first with 23 per cent, of the wheat we use. 
British farmers at home contribute approximately 20J 
per cent.; Argentina comes next with 20 per cent.; 
then India, 14J per cent.; Russia, 14 per cent.; 
Canada, ii per cent.; Australasia, 7^ per cent., and 
sundry countries 9 per cent. Taking as a basis the 
annual averages of these five years, the British Isles 
produced 6,760,000 quarters; the British possessions 
sent us 8,663,600 quarters; and foreign countriesi 
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17,683,000 quarters, making together 33,107,300 
quarters as the annual food and seed supply for our 
population, which averaged 43,888,000 during the 
period. Or to put it in another way, the United 
Kingdom supplied 20J per cent., British possessions 
2(5 per cent., and foreign countries 53J per cent, of 
the United Kingdom’s supplies of wheat during the 
past five years. 

Rf)YAL Commission on thf West Indian 
SU(;ar Tradk. —Speaking recently at a dinner 
of the West Indian Committee and the West India 
Club, Lord Crewe stated that for some time past 
the Government had been engaged in what diplo¬ 
matists called an exchange of views with Canada on 
the subject of the West Indian sugar trade, and in 
the result, on the suggestion of the Canadian Govern¬ 
ment, it was intended to appoint a small Ho\al Com¬ 
mission to inquire into the subject. Two Canadian 
gentlemen of distinction would be appointed, with 
two English repiescntatives, and the fifth member to 
lepresent the interests of the West Indies would be 
Sir Daniel Morris. The Commission would be in¬ 
vited to inquire into the commercial relations between 
Canada and the West Indies, including the questions 
of tiansport and communication. Jt was hoped that 
the Commission would have the further advantage of 
the assistance of Mr. R. H.Macarthy, and he trusted 
the inquiry would begin during the coming summer. 
The more closely the Colonies found it possible to 
act in concert the stronger would be their position. 

Brandy. — Some interesting evidence with regard 
to brandy was recently given by M. E. Martell, of 
Messrs. Martell and Co., Cognac, before the Royal 
Commission on the Manufacture of Whisky and 
othei I’otable Spirits. Brandy, he stated, was only 
the equivalent for cau-de-vie^ which, according to the 
P'rench law, could be applied to different mixtures of 
spirit. The real designation of the product that the 
new P'rench regulations were framed to protect was 
cognac, or Cognac brandy, and this should be a spirit 
distilled from Charente wine by the ordinary process. 
They did not think there was any necessity for brandy 
to be kept in bond in England, for, as a general rule, 
firms shipping Cognac brandy in bottle shipped a 
quality older than any limit that would be likely to 
be imposed, and the public would suffer from the 
additional expense incurred. Any guarantee suggested 
would depend in a great measure on the authenticity 
accorded by the Commission to the guarantees that 
could be given by the French Government. Speak¬ 
ing for themselves, they bad conformed to the 
spirit of -the new law for years past. Brandy, 
taking the word in a general sense, should be a spirit 
distilled from the wine produced front grapes. Cognac 
brandy should be a spirit distilled from grape wine 
produced in the two departments of the Charente, As 
a rule, in the Cognac district, the stills employed were 
pot stills, although in some cases a still au premier 
nt was employed, but this must in no way be con¬ 


founded with what was termed in England a patent 
still, as it was simply a kind of pot still, completing 
the fabrication more quickly than the ordinary pot 
still, and thus giving economy in the way of fuel, &c. 
As to the question of aquits^ they suggested that the 
English Customs should require that all brandy 
entered as such should be a grape spirit, and that no 
spirit should be entered as brandy when coming from 
a non-grape producing country without a satisfactory 
declaration that it originally came from a grape-pro¬ 
ducing country. He thought the only possible re¬ 
strictions were by a declaration on the part of the 
shipper, or the counterfoils or foot-notes of existing 
forms of aquits ; he believed that analysis could not 
be considered as an absolutely reliable proof of the 
purity or non-purity of Cognac brandy, as undoubtedly 
the constituent parts of alcohol varied in a greater 
or less degree, both in different jears and b\ the 
more or less care devoted to distilling. 


MEETINGS OF THE SOCIETY. 

ORDINARY' Meetings. 

Wednesday evenings, at 8 o’clock :— 

March 17.—The Musical Aspect of Drums.” 
By Gabriel G. Clkather. [The paper will be 
illustrated by short selections from the w-orks of the 
great masters, with the assistance of Mrs, Stansfeld 
Prior at the pianoforte.] Sir Charles Villiers 
Stanford, M.A., Mus.D., D.C.L., LL.D., will 
preside. 

March 24.—“ Afforestation and Timber Planting 
in Great Britain and Ireland.” By John Nisbet, 
D.Oec., late Conservator of Forests, Burma. The 
Rt. Hon. Sir Charles W. Dilke. Bart., M.P., 
will preside. 

March 31.—“ St. Helena.” By John C. 
Melliss, M.Inst.C.E., F.G.S. 


Indian Section 

Thursday afternoons, at 4.30 o’clock :— 

March 25.—“ Native Man in .Southern India.” 
ByEDGARTHX^RSTON, Superintendent, Ethnographic 
Survey, Madras. Lord .Ampthill, G.C.I.E., 
G.C.S.I., will preside. 

April 29.—“The Problem of Indian Labour 
Supply,” By Selyvyn Hovvb Fji^emantle, I.C.S, 

May 13.—” Some Phases of Hinduism.” By 
Krishna Gobinda Gupta (Member of the Council 
of India). 

May 27. — “The F'unction of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor Sir Hubert 
von Hbrkomer, C.V.Q,, D.C.L., R,A., will 
preside. 
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Colonial Section. 

Tuesday afternoons, at 4.30 o'clock :— 

April 6 .-“Ce\lon: its Industiies and Material 
Progress.” By the Hon. John Fkrguson, C.M.G. 
The Rt. Hon. SiR West Ridgeway, G.C.B., 
G.C.M.G., K.C.S.I., will preside. 

April 20.— ” South Africa.” By the Hon, 

Charles Gideon Murray. 

May 4.— 


Cantor Lectures. 

Monday evenings, at 8 o'clock:— 

George Gerald Stoney, M.Inst.C.E., 

Steam Turbines." Three Lectures. 

Lecture T.— March 22.—Advantages of steam 
turbines—History of modem steam turbines—Princi¬ 
ples on which they are constructed—Various types of 
steam turbines. 

Lecture II.— March 29.—Applications of steam 
tui bines—Exhaust turbines—Mixed pressure tur¬ 
bines—Conden‘;ers and vacuum augmentor—Turbo¬ 
dynamos and alternators—Turbo-pumps and com¬ 
pressor-.. 

Lecture III.— April 5, —The marine steam tur¬ 
bine—Early history — ‘ ‘ Turoinia ” — Comparative 
trials between reciprocating engine and turbine ships 
—Application to war ships —The great express 
Cunarders, “Mauretania** and “ Lusitania"—Con¬ 
clusion. 

F. W. Lanchestkr, Aerial Flight." 
Three Lectures. 

April 26, May 3, 10. 


MEETINGS FOR THE ENSUING WEEK. 

Monpav, March is Kritinh Architects, 9, Conduit-street. 

W., 8 pm. Mr F. S. Si^alcs, “ American Archi¬ 
tecture.” 

Victoria Institute, i, Adelphi-terrace, W.C., 4J p.m. 
Mr. H. M. Wiener, ‘‘Legislations of Israel and 
Babylonia.” 

Tubsdat. March 16 . Royal Institution, Albemarle-street, 
W , 3 p.m. Prof. F. W. Mott, ‘‘ The Evolution 
of the Brain as an OrRan of Mind.” (Lecture IV.) 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Discussion on Mr. Wade's paper, ” Con¬ 
crete and Masonry Dam Construction in New 
South Wales.” 

Colonial, Whitehall Roams, Whitehall-place, S.W., 
3i p m Mrs. Douglas Gator, ” Some Experiences 
of Colonial Life.” 

‘Statistical, 9, Adelphl-terrace, W.C., 5 p.m. Miss 
B. L. Hutchings, *‘ Statistics of Women's Life 
and Employment.” 


Photographic, 06, Russell-square, W.C., 8 p.m. 
Mr. A. H. Dunning, “ The Romante and Humour 
of Invention.” 

Wkdnksoay, March 17 . ROY AL SOCIETY OF ARTS, 
John-street, Adclphi, W C., 8 p.m. Mr. Gabriel 
G. Clcather, ” The Musical Aspect of Drums.” 
Meteorological, 25, Great George-street, S.W., 
p.m. Dr. Vaughan Cornish, ” Wind Waves in 
Water, Sand and Miow.” 

Geological, Burlington-hon.se, W., 8 p.m. 
Microscopical, 20, Hanover square, VV., 8 p.m. 
Dr. John W, Evans,The Optical Examination 
ot a Crystal .Section m a Rock Slice.” 

United Service Institution, Whitehall, S.W.,3p.ni. 
Commander H. W. Richmond, ” The Expedition 
to Sicily, 1718, I nder Sir George Byng ” 

Dante Society, 38, Conduit-street, W., 8 p ra, Mrs. 
P. Chapman, ” Illustrations of some of Dante’s 
Allusions.” 

I UURSDAY, MaR( h 18...Royal, Burlington-house, W., 4^ p m. 
Antiquaries, Hurhngton-house, W., 8^ p m. 

Lmean, Hurlington-house, W., 8 p m. 1. Miss .Sibyl 
Longman, ” The Dry-rot of Potatoes.” 2 Mr. A. 
Horne, ‘ The Structure and Affinities of Daviaia 
Intwlui rata^ B.X1II.” 

Botanic, Inner Ciri le, Regent’s-park, N.AV., 4 p.m. 

Mrs. Bryant Sovverby, ” 1 he .Sym^, athy of Flowers ” 
Chemical, Burlington-house, W , 8j p m. i. Mr. 
M. M. P. Muir, ** Iodine Dioxide.” 2 Mr. C. W. 
Moore, •* The Constituents of the* Khi/ome of 
Apotynum Androraemifolium.” 3 Messrs. G. 
Barger and A. J. Ewns, ” The action of Phos¬ 
phorus Pentachloride on the Methylene Ethers of 
Catechol Derivatives. Part IV. Derivatives of 
Dibydroxyphenylacetic. Glycolic and Glyoxylic 
Acids.” 4. Messrs, j. T. Hewitt, S. H. Newman, 
and T. F. Winmill, ” Studies in the A/me Senes. 
Part 1 . The Constitution of Safranme ” 5, Mr. 
S. Ruhemann, ” The Condens<ttiun of Amides 
with Esters of Acetylenic Acids.” 6 Mr. J. C . 
Irvine, ” A Polariraetric Method of Identifying 
Chitin.” 7. Messrs. A. McKen/ie and JI. A. 
Miiller, Studies in a Symmetric .Synthesis. 
Part VH. The Influence of the </-amyl Group.” 
Royal Institution, Albcmarlc-street, W., 3 p.m. Mr. 
A. D. Hall, ” Recent Advances in Agricultural 
Science,” (Lecture II.) 

Historical, Field-court, Gray's-inn, W.C., 5 p.m. 
Rev. C. E. Pike, ‘‘The Origin of the Regium 
Donum of the Church of Ireland ” 

Child Study, Parkes Museum, Margaret-street, W., 
8 p.m. Mr. T. H. Hewitt, *• Handicraft as a 
Factor in Mental Evolution.” 

Friday, Mauch 19.. Royal Institution, Albemarle-street, 
W., 9 p.m. Mr. R. Threlfall. ” Experiments at 
High 1 emperatures and Pressures.” 

Civil Engineers, 25, Great George-street, S.W.. 
8 p.m. (Students* Meeting.) Mr. C. J. Gutt- 
mann, “Some Aspects of Chemical Engineering.” 
Architectural Association, 18, Tufton-street. S.W., 
7| p.m* Mr. J A. MarshaU, *‘A Lesson from the 
Past.” 

Mechanical Engineers, Storey's-gate, Westminster, 
S.W., 8 p,m» Hr* Dempster Smith and Mr. K. 
Poliakoff^ ** Experiments upon the Forces Acting 
on Twist-drillt when Operating on Cast-Iron and 
Steel.” 

Saturday, March so.., Royal Institution, Albemarle-street, 
W., 3 Prof. Sir J. J. Thomson, “The Pro¬ 
perties of Matter.” (Lecture IV.) 
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NOTICES. 

NEXT WEEK. 

Monday, March 22nd, 8 p.m. (Cantor Lec¬ 
ture.) George Gerald Stoney, M.Inst.C.E., 

Steam Turbines.’* (Lecture 1 .) 

Wednesday, March 24th, 8 p.m. (Ordi¬ 
nary Meeting.) John Nishet, D.Occ., late 
Conservator of Forests, Burma, “ Afforesta¬ 
tion and Timber Planting m Great Britain and 
Ireland.” 

Thursday, March 25th, 4.30 p.m. 
(Indian Section.) Edgar Thursion, Super¬ 
intendent, Ethnographic Survey, Madras, 

Native Man in Southern India.” 

Further particulars of the Society*s meet¬ 
ings will be found at the end of this number. 


COUNCIL. 

At the meeting of the Council on Monday, 
the 15th inst., Mr. William Charles Knight 
Clowes, M.A., was elected a member of 
Council, in place of the late Sir Owen Tudor 
Burne, G.C.I.E., K.C.S.I. 


PRESENTATION TO MR. H. B. 

WHEATLEY. 

At the Council Meeting Sir William H. 
White, K.C.B., F.R.S., Chairman of the 
Council, on behalf of the subscribers, presented 
to Mr. H. B. Wheatley, on the occasion of his 
retirement from the post of Assistant Secretary 
of the Society, a silver salvei^ and a cheque 
for the balance of the subtilnriptions to be 
expended on the purchase books. The 
salver bore the following insertion “ Pre¬ 
sented, together with a gift ol books, to Henry 
Benjamin Wheatley by present and past Mem* 
here of the Council of the Royal Society of Arts 
in recognition of his services as Assistant 


Secretary of the Society from June, 1879, to 
December, 1908.” 

Mr. Wheatley was also elected a Life 
Member of the Society, under By-Law’ Oi, 
which empowers the Council to elect annually 
a certain number of Life Members free of all 
dues. 


EXAMINATIONS. 

The number of entries for the Society’s 
Commercial Examinations, which commence 
on the 2Qth inst., is 31,627. The number of 
centres at which the Examinations will be 
held is 415. Last year there w^ere 27,978 en¬ 
tries from 395 centres. 


QUESTIONS Afm ANSWERS. 

In view of the fact that the Royal Society of 
Arts includes amongst its members authorities 
on almost every branch of human knowledge, 
it has been suggested that the value and 
interest of the Journal would be greatly 
enhanced if some space were devoted to corre¬ 
spondence of the “ Notes and Queries ** order. 
Readers in search of information on particular 
points which cannot be obtained from the 
usual books of reference, are, therefore, in¬ 
vited to make their wants known in the 
Journal^ in the hope that they may be 
assisted in their difficulties by their fellow 
members. Further paniculars will be found 
under the heading ” Qf^stions and Answers,** 
on p. 382. 


COVERS FOR JOURNAL, 

For the convenience' of members wishing 
to bind their volumes of the Jaumai, cloth 
covers will be supplied, jjPft free, for is '6d« 
each, on application to the Secretary. 
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PROCEEDINGS OF THE SOCIETY. 

FOURTEENTH ORDINARY MEETING. 

Wednesday, March 17, 1909; Sir Cuarlks 
V iLiJERs Stanford, M.A., Mus.D., D.C.L., 
LL.D., in the chair. 

The followin^^r candidates were proposed for 
■election as members of the Society :— 

Carson, James Campbell, 8 , Wellington-place, 
Belfast. 

Datta, Dina Nalh Pritbu, M.D, Hoshiarpiir, 
Punjab, India. 

Garrod, James Best 9b, Lavender-grove, Dalstoii, 
N.E. 

Mallik, Satyendra Chandra, I.C.S., care of Messis. 

Grindlay and Co., Calcutta, India. 

Sim Boon Kwang, 73, Scotts-road, Singapore, 
Straits Settlements. 

Smith, Charles Arthur, Moorhill, Totley, near 
Sheffield. 

Yow Ngan Pan, Chop Lo Kee Seng, 28, Maiket- 
street, Singapore, Straits Settlements. 

The following candidates w'ere balloted for 
and duly elected members of the Society :— 
Barnes, Major Arthur Alison Stuart, 16, Ilankow- 
road, Shanghai, China. 

Schwabachr, Hermann, Ph.D., 48, George-street, 
Portman-square, W, 

Strang ways, Guy Ernest Alan, 56, Holland-road, 
W. 

Wong Ah Fook, 31, KUng-street, Singapore, Stiaits 
Settlements. 

The paper read was— 

THE MUSICAL ASPECT OF DRUMS.* 
By Gahkip:l G. Cleathkr. 

I hope it may not prove uninteresting for 
members of this learned Society to listen to 
one who is an enthusiastic believer in the 
music that can be obtained from drums, and 
who therefore was the more gratified at re¬ 
ceiving an invitation from the Council of the 
Society to read a paper on musical instru¬ 
ments of percussion, because it seemed to 
show clearly that interest was at last begin¬ 
ning to be taken not only by musicians, but 
by those who are interested in music as an 
art, in these instruments, and more especially 
in the chief and most musical member of the 
family — the kettle-drum. I was the more 
gratified when 1 heard that Sir Charles Stanford 
-b^d consented to take the chair this evening ; 
-and I must confess to an ardent desire— 

* Ihe right of reptodu^tioti is reserved. 


speaking under the presidency of so distin¬ 
guished a musician—to be able to tell him 
something about drums he does not know ; 
but if this be impossible, as I quite expect, I 
shall be equally pleased to learn something 
from him. 

The percussion family in orchestral use in 
England includes the bass drum, tenor drum, 
side drum, tambourine, kettle-drums, cymbals, 
triangle, castagnettes, and xylophone, and 1 
believe Richard Strauss is busily adding to 
the list ! 

I do not propose to-night to deal at length 
with any but the kettle-drums, or timpani. 

The bass drum should have no appreciable 
note and is chiefly useful for emphasizing 
certain passages and for martial effects, but 
it is also capable of producing atmosphere. 
A roll on the bass drum is made with a 
double-headed stick, but modern composers 
often indicate the roll to be made with the 
timpani sticks, very softly, to get an atmo¬ 
spheric effect. 

The tenor drum should also have no ap¬ 
preciable note. It is used chiefly for rolling 
passages in military bands where timpani are 
not available, and is very effective in the full 
orchestra in old rustic dances. 

The side drum again must have no appreci¬ 
able note, and this is secured in each case by 
straining the heads at different tensions, or 
employing heads of different thicknesses, which 
amounts to the same thing. A very important 
matter in a good side drum is the quality and 
delicate adjustment of the snares, which are 
six, eight, or more pieces of catgut stretched 
across the under or snare-head, the shell of 
the drum being sunk to allow of their complete 
contact with the head. Great judgment is 
required in the putting on of the snare-head, 
for if it is strained the wrong way of the skin 
the snares will be free of contact in the centre 
and will not respond to a piano roll. 

The effect of these snares is to double the 
beats of the roll and give crispness. When 
muffled drums are used, as at a military 
funeral, it merely means that the snares are 
damped, and every side drum should have a 
damper attached to it, for otherwise so 
sensitive is it to vibratory action that the 
snares will keep up a continuous buzzing 
noise when the other instruments are played. 

The difficulties of the side drum are sq 
great that they can only be overcome by 
learning at a very early age* The various 
strokes on the side drum out of which all the 
combir.atioLs are evolved are the beat, the 
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flam, the dragf, the ruff, the 5, 7, 9 and ii 
stroke rolls, and the long roll technically known 
as the “ daddy-mammy.'’ It is a double roll, 
two beats with each hand, and the difficalty is 
to get the second, or repeat beat, exactly as 
loud as the first, and the two strokes with the 
left hand as even, and of the same weight, as 
those made with the right : it is generally the 
case that a boy’s right hand is stronger than 
his left, but besides this the left stick has to 
be held in a perfectly different manner, and in 
one not nearly so good for either strength or 
flexibility. 

The drummer boy being trained to learn the 

daddy-mammy,” has to go through a most 
wearisome exercise. lie has to raise his 
arms up to his head between each beat. The 
object of this is to keep the buttons of the 
sticks always as far from the drum-head as 
possible, so that when the roll is closed, there 
may be no smudging, but a clear and perfectly 
even trill. It is a most difficult exercise, and is 
only mastered, in its absolute perfection, by few. 

In the military drum duty the six and ten 
stroke rolls are sometimes employed, but they 
are not used in orchestral playing. 

Probably the most difficult stroke on the side 
drum is that known as the double drag and 
stroke; done close, it brings the accents on the 
first, third, fourth and sixth beats of a J; 
tempo, and is very effective in military march¬ 
ing. All those effects on the side drum, that 
sound as if the player simply let his sticks 
fall on to the drum in a bunch as it were, are 
really an exact number of beats carefully timed 
and practised slowly for months before they 
can be closed. Thus the five stroke roll—the 
most common of the short rolls—consists of 
five distinct beats, and must be practised 
slowly. 

I will conclude my remarks on the side and 
bass drums, by an illustration—by way of 
divertissement — of how the drummer-boy is 
taught his daddy-mammy.” It has been said 
that only an enthusiast can ever be a success¬ 
ful drummer, and I fancy when you see what 
the boy has to go through, it may increase 
your respect for his w’ork ; at all events, you 
can hardly fail to recognise his patience and 
perseverance.* 

After the “daddy-mammy” we shall give 
just a very short illustration to demonstrate 
the atmosphere that can be given to the tone 
picture by the bass and side drums, as shown 
in the slow and quick movements of Supp^’s 

• At Mr. Cleathrr s request the daddy-mammywas 
performed by a drummer of the Cameron Highlanders. 


overture, “ Light Cavalry.” The work is not 
a classic, but it will sorbite as an illustration. 

Included among the percussion instruments 
are the cymbals, hlven they can be played 
artistically, and there is such a thing as the 
pure cymbal tone. They should not be 
clashed, but rubbed together with a glancing 
touch to get the pure tone. All sorts of weird 
effects can be got from cymbals. They can 
be clashed loudly or gently, they can be struck 
with a hard or a soft stick, they can be 
rolled upon with hard or soft sticks, and 
great orchestral effects and tone-colour can be 
produced from them which many composers 
know’ how to use judiciously. Berlioz often 
obtained the most w'eird and fascinating effects 
from good cymbals, notably in the “Queen 
Mab ” scherzo of his “Romeo and Juliet” 
symphony. 

Now we come to the kettle-drums, generally 
know'n by their Italian name of timpani. These 
are what musicians refer to w’hen they talk of 
drums. They are musical instruments in every 
sense of the term ; they have—or ought to have 
—notes as clear and definite as the violoncello 
when played pizzicato, and can only be used 
when forming part of the harmony played by 
the other instruments. One of the many 
popular errors about kettle-drums is that their 
notes are in the same register as the double- 
bass. Not so, they are in the same register 
as the violoncello, and even the ’cello can ga 
an octave lower than the lowest note obtain¬ 
able on a kettle-drum. 

I am not concerned to-night in saying any¬ 
thing about the difficulties of timpani playing. 
I should hardly know w’here to begin. 

1. What is really supposed to be the greatest 
difficulty, namely the tuning, ought to be the 
smallest. It only wants a perfect musical ear, 
a fine sense of touch, and five years’ experience. 

2. A Timpanist is never so hard at work as 
when he is not actively employed, for he is thea 
silently counting and watching his conductor. 

3. The really difficult work is the dissecting 
of intricate bars of rhythm and playing them- 
with tw'o sticks on three or four notes some four 
or five feet distant from each other, and the 
problems composers sometimes set us are, to 
me, a never ending source of delight. 

The selections, therefore, that I have chosen 
are not those which illustrate the difficulties of 
technique, but are intended merely to exhibit 
the timpani as tone-producers, and to show the 
value of true notes and the effect they have in 
producing atmosphere. If this can be done, 
even imperfectly, with a piano—itself an in- 
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strument of percussion—how ranch greater 
will be its influence when corabined with all the 
variety of tone of an orchestra, or an organ ! 
Indeed, neither the orchestra nor the organ is 
complete without the timpani. Shall they be 
musical timpani ? 1 think so. Let us try and 

illustrate what I mean in a little Berceuse by 
Grieg with a timpani part added by my friend, 
the late Dr. Sawyer. 

There is not lime at my disposal to-night to 
do more than touch upon one branch of the 
subject of the use of kettle-drums, and, there¬ 
fore, I propose to limit what I have to say 
to the questions of tone quality, its neces¬ 
sity, if you are to have really musical drums, 
the manner in which I believe it may bo 
obtained, and the use of drums for producing 
atmosphere. And the first question I would 
ask is : Do composers and conductors really 
want musical drums It is a question between 
the tubby wooden tone with the vibrations 
muffled and the instruments used merol}^ for 
the accurate expression of rhythm with only 
an approach at the atmosphere they can secure 
in the tone picture, and the singing bell-like 
tone of the really musical kettle-drums. I 
should very much like to hear an expression of 
opinion on this question from those who are 
not only great composers, but great con¬ 
ductors ; but before they could really form a 
practical judgment on the matter, they would 
have to hear the same music played by an 
orchestra with an export player on the machine- 
tuned kettle-drums, and then with musical 
drums such as I believe these to be, and 
choose between us as to which tone they pre¬ 
ferred. The music chosen, however, should 
be of the kind that made the full use of the 
kettle-drum’s quality of producing atmosphere 
as well as rhythm. 

The construction of kettle-drums, as far as 
shape and material are concerned, has varied 
very little ; the principal changes of late years 
have been that the shells are made much 
deeper—not always to the advantage of the 
smaller drums, 1 think—sliding feet have been 
introduced to avoid carrying stands about, 
and various methods have been tried to secure 
accurate and rapid tuning, notably that in use 
at the Queen’s Hall, which, being the latest 
and most perfect of its kind, is the only one I 
shall notice to-night. But the most important 


and beneficial improvement has been in the 
manufacture of the heads and the extreme 
fineness of the skins, and the manner in which 
they are put on. As to the heads themselves, 
they used to be thick, opaque, and with a 
surface like sandpaper, now they are thin, 
transparent, and with a surface like satin ; as 
to the way in which they are put on, a still 
greater improvement has been introduced which 
has had a marked effect on the purity of the 
notes. 

In one of a series of admirable lectures 
on musical instruments delivered before this 
Society in viz., in that of the 7th August, 

by Mr. A. ]. Hipkins, you were told that the 
kettle-drum w'as “ a cauldron covered with a 
vellum head bound at the edge round an iron 
ring; ” that was the method in use between 
thirty and forty years ago. 

The objections to binding the head round 
the iron ring, or hoop, w'ere twofold. First, 
the hoop has to carry the lugs or brackets for 
the tuning-screws, and theretore if the head is 
bound round it, slits have to be made in the 
vellum to allow it to pass over these lugs ; 
consequently, when ti'iision is applied, the 
head would not be strained evenly, and more¬ 
over just where the tension came the head 
would be weakened because of the slits, there¬ 
fore a true, pure note would not be obtainable, 
and the drum would be always false. Second, 
the vellum head had to be put on damp, and 
though the hoops were painted and varnished, 
or even had they been enamelled and then 
baked, the rust would still come through and 
injure the head. Besides this, in order to 
make the slits as small as possible, the lugs 
W’ere made small, with the result that the 
pressure all came at one spot. 

For the last thirty years the heads have 
been lapped round flesh hoops, thus avoiding 
the slits, and 1 have made all my kettle-drums, 
as may be seen on examination, with brass 
brackets instead of iron lugs, rivetted on to- 
the hoop, which is steel, and so spread the 
tension, thus securing a still purer note. Now 
we will test these notes by playing a melody 
which may be heard from this building every 
hour of the day and night. 

The following is a little melody wTitten to be 
played on 4 timpani that occurs in Meyerbeer’s 
opera ** Robert le Diable.” 
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Now Meyerbeer wrote that 80 years ago, 
aad yet, I venture to say that—outside of the 
music.jl profession—not one person in a 
hundred of those who listen to an orchestra in 
England to-day knows that timpani have notes 
and can give out a melody. Whose fault is it ? 
The dfums’ ? The players’ ? Or the listeners’ ? 

If the drums are bad they will have no 
distinct notes. If the drums are good and the 
players have not musical cars, they cannot get 
the notes. If the drums and players are what 
they ought to bo, and the listeners have not 
musical ears, they cannot appreciate the notes 
and the tone. Anyway the fact remains. 

You cannot give people musical ears, but 
you can improve the drums, and thendore that 
seems to me to be a legitimate reason for such 
a Society as this seeking information on the 
subject. 

I tliink tlu* hoop and the fit of it are pro¬ 
bably the most important things in the con¬ 
struction of kettle-drums. Much depends 
on the section of these hoops. They are 
generally made of iron, and of a section 
a little over a quarter of an inch thick and 
5-8ths deep. Now a hoop on a 27-inch drum 
will be about 84 inches in circumference, and 
the seven tuning-screws ^Ml^strain it at about 
distances of 12 inches apart, therefore if this 
pressure is to be evenly distributed the hoop 
must be very rigid not to biu'kle between the 
screws. The pressure, being vertical and not 
lateral, I think the material should be steel, 
and the section 5-32nds of an inch thick 
and 4 of an inch deep, and then with the 
brackets made, as before mentioned, to spread 
the tension, something like an even pressure 
all round can be imparted ; on this pressure 
being even depends mainly the purity and true¬ 
ness of the note. Obviously, if the head be 
much strained at seven points, and the hoop 
weak enough to rela.x: the pressure at other 
points, the note will be false. Another thing, 
a hoop of the section I suggest will be lighter, 
and all unnecessary weight about a kettle¬ 
drum stops the vibrations, and deadens the 
tone. Now^ we will play two of the pedal piano 
sketches of Schumann, where the timpani have 
little solo passages that stand out, and so will 
enable you to hear the notes clearly, and judge 
of their value. 

The present extreme range of kettle-drums 
is from C below the stave to G in the top space 
in the bass clef—“ present range ” because, as 
the purity of the tone of the drums is improved, 
the range can no doubt be extended. 

That this has been done already can be seen 


on reference to old and modern scores. So far as 
I know the old masters never wrote for the tim¬ 
pani in more than one octave, F to F*; now we 
often come across the low K, old E flat, and 
sometimes the high G. 

The statement, therefore, in the article in Sir 
George Grove’s dictionary quoted to members 
of this Society in the lecture before alluded to 
that ** drums below F produce mere thunder” 
may have been true at the time the article was 
written, but is not so now, as I will illustrate 
on this 32-inch drum. Whether it gives out a 
pure note or not you, being farther aw'ay, can 
judge better than I. 

As to the sizes and form of kettle-drums, 
the article in Sir (ieorge Grove’s dictionary 
gives the relative diameters of a pair of kettle¬ 
drums, theoretically, as 30 and 26 inches, and 
practically a.s 29 and 25J inches, but these 
diameters do not agree with my experience. 
It is not even every 24-inch kettle-drum that 
can be taken up to F at the high pitch, and it 
certainly could not be effective below B. 
Again, a 30-inch kettle-drum could not —or, at 
all events, should not—be strained up to B. 

To screw 26 and 30-inch kettle-drums up 
to F and B respectively is, I should say, an 
impossibility, and must result in something 
giving w'ay. 

For the modern orchestra three kettle-drums 
are a necessity and four are better, and the 
sizes T should suggest would be 31-inch wath 
range from low 1 ) to A, 27-inch from G to C, 
24-inch from B to F, and 22-inch from C to 
high G. 

Promoters of concerts, or those who engage 
the orchestra, seem to think that if they see 
tw-^o kettle-drums written for in the scores of 
the various w’orks to be performed, only two 
drums are necessary and engage accordingly. 
It is therefore desirable for the Timpanist to get 
a list of the works to be performed, or he may 
find himself in a serious difficulty. Supposing a 
programme were arranged, containing Hamish 
McCunn’s overture, “Land of the Mountain 
and Flood,” which requires the low F, Men¬ 
delssohn’s “ Rondo ” w^hich is wTitten for 
the drums tuned in D and E, and the 
“ Unfinished Symphony” of Schubert which 
requires the high F sharp, he would need four 
drums to do the works properly and could not 
manage even imperfectly with less than three, 
although each has only two notes in the 
timpani part. 

I have dealt with the head and the hoop, and 
now for the shell. The most important thing 
I think about the shell is the material of which 
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it is made. Hard, well-hammered copper seems 
to me to give the purest and most bell-like tone, 
and let it be as thin as possible, as thin that 
is, as is compatible with strength As to 
depth, I believe in deep shells for large drums, 
but not too deep for the smaller sizes. All 
kettle-drums flatten when struck heavily, and 
the deeper the shell the more they flatten. 
This is, of course, not so noticeable in the low 
notes, but in the high notes it is very marked 
if the shell be deep. Of course, the object of 
the deep shell is to secure more resonance, so, 
as I do not believe in deep shells for small 
drums and yet want resonance, I am trying 
sound-boxes to-night under my drums, on the 
principle of the .rEolian harp, to prolong the 
vibrations. You can judge whether this is 
successful. What I want to do is to get the 
tone as near a singing tone as possible. 
Except when it is required for certain marked 
passages which the composer wants empha¬ 
sized, I am anxious to do away with the thud. 
It is not necessary; the attack can be as definite 
without the bang, and it wall be more musical 
and not offensive to sensitive ears, I want the 
musical note to be as prominent as possible, 
and the stroke that produces it as light as 
possible, and so to .secure extreme delicacy. 
The more musical the note, the better the drums 
will mix with their more gifted brethren, and 
pure timpani tone will always come through; 
it is easy to make them prominent when 
dramatic or martial effects are wanted. A 
giant of power and a fairy of lightness are the 
two extremes. The kettle-drums may only 
have an octave and a half of notes, but there 
is 1)0 instrument that has a greater range of 
po^^er, for none can be played more softly 
and none have more penetrating power, and, 
therefore, it is the more important that this 
power should come from a musical note, and 
not be the mere banging on a tub. 

Besides, if you have drums with pure musical 
notes, you must have musicians with musical 
ears to play them ; and what an advantage 
that would be ! The Timpanist who has a 
musical ear, and to whom music is a language 
and more than rhythm—great as that u —will 
get effects from his instruments that will be 
undreamt of by the merely mechanical tim¬ 
pani player. Do not let it be said that such 
an one should have devoted his ear, his tem¬ 
perament, his soul to a higher instrument. 
There is no highest and no lowest in an 
orchestra. All are necessary, each has its own 
voice, and nothing but the best is good enough 
, Ip interpret the works of great masters who 


have spent so much time and labour on them. 
You cannot afford to despise even the man who 
is wrongly called the “ drummer.” Supposing 
it were the case — which it is not—that he 
cannot do much good for the orchestra, at 
least, if he be not a thorough musician, he can 
do an infinity ot harm. 

As an illustration of nearly the full range of 
kettle - drums, we will now play Mendels¬ 
sohn’s Funeral March, to which I have dared 
to add a timpani part for five drums ranging 
from the low E to the high G. 

Now that we have constructed our drum, 
the question is how to get the best out of it 
and all it has to give. 1 hold, as the result of 
my experience, that four things go to the 
making of good tone :— 

1. A good instrument. 

2. Properly balanced sticks with small heads 
and just the right substance of felt, neither too 
hard nor too soft. 

3. The sense of absolute pitch and a fine 
sense of touch such as is requisite for the 
production of good tone on a stringed instru¬ 
ment. 

4. And most important of all, a proper 
method of playing ; not only accurate 
technique, but a method that will secure full 
vibrations. 

Such efforts as have been made to improve 
the construction of kettle-drums have mostly 
been in one direction, and that is to simplify 
the tuning, one going so far as to give a dial 
on the side of the drum to show the player 
when he is in tune. It will be a sorry day for 
music if the use of this ghastly contrivance 
spreads to other instruments. Imagine violins 
and violoncelii with dials at the sides to inform 
the players when they have tuned their 
strings properly ! In the case of the kettle¬ 
drum the machinery used to effect this 
simplification of tuning is so heavy that it 
increases the weight of the instrument three 
hundred per cent. A violin weighs something 
under one pound; supposing its weight were 
increased to about three pounds, would it have 
the same tone ? Surely not. Now, all these 
machine-tuned drums have this defect, that 
the tone is ruined and the vibrations are 
stopped, and all for what ? To secure rapidity 
of tuning, and perhaps to assist a player, whose 
ear is defective, tune more accurately. 

Well, if two kettle-drums could be made 
which would contain all the notes from C below 
the bass clef to G in the top space, I could 
understand it, but they cannot. As I have 
shown, there must be four drums to produce 
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this octave and a half of notes properly, and 
with four, by tuning ahead, you can tune quite 
rapidly enough and much more accurately, 
and, above all, secure a good, pure, musical 
tone for every note. 

As to weight and cost, four timpani of the 
sizes I have suggested would weigh about 
two hundred pounds, and cost about £$0, 
whereas the two machine-tuned drums would 
weigh nearly four hundred pounds and cost 

The best method yet introduced that I have 
seen for securing this rapid tuning is that in 
use in the Queen’s Hall Orchestra. It includes 
three distinct adjustments — ist, the usual 
tuning screws all round the drum ; 2nd, the 
pedal arrangement for raising or lowering the 
note ; and ^^rd, one adjusting screw which 
might be termed a “weather screw,” so that 
on a damp day this screw could be used to 
adjust at once the pedal to bring the head 
of the drum to the same relative tension 
that it would have on a dry day. You can 
tune these drums very rapidly, therefore, and 
can even play tunes on them if the tune is 
«low enough. Therefore, for rapid passages, 
the tuning arrangement, excellent as it is from 
a mechanical point of view, and leaving every¬ 
thing else out of account, is of no value ; and, 
moreover, unless the manipulator is very ex¬ 
pert, may be of wmrse than no value, for, if 
he presses a notch too far, an entirely wrong 
note IS produced. Per contra, the real pure 
timpani tone is not to be obtained ; it is, I 
suppose, smothered entirely by the machinery, 
which is so heavy that it takes two men to lift 
each drum. 

You may have been accustomed to regard a 
•drum as a somewhat coarse, rough instrument, 
and to say that “ surely a drum is just a drum 
and has its tone, and you have only to hit it 
and you get that tone.” There is nothing 
here, you may have thought, like the delicate 
handling of the bow of a violin player, where 
the luscious and ravishing effect of tone colour 
depends more on the method and the fineness 
of the nerve of the man than on the excellence 
•of the instrument. But that applies to the 
kettle-drums equally with the violin. The tone 
is the man’s, not the instrument’s, in proof of 
which the following incident may be cited :— 
Not very long ago an eminent musician and 
conductor w^as comparing the beauty of the 
tone of the timpani used at a certain concert 
with the tubby» wooden sound of those used at 
another concert and learpt to Jiis astonish¬ 
ment that the same instruments were used at 


both concerts ! The only difference was in 
the player. 

Sir August Manns was so struck one day 
by the purity of the tone produced by the 
Timpanist in an orchestra which was entirely 
hidden that he wTote to the conductor and 
asked who the player was, remarking that he 
had never heard that tone except from a 
certain Ti..:panist. He was, therefore, not 
surprised to hear that the player was his 
pupil, and as such had acquired his method. 
You will notice that Sir August Manns did 
not ask what w^ere used, but who was 

the player. As a matter of fact the drums 
were a very old pair and of poor quality. 

These tw'o expressions of opinion from 
eminent musicians capable of judging and 
free from bias seem to prove conclusively that 
the tone is the man’s and not the instrument’s, 
just as much in the case of the timpani as in 
that of any other instrument, for in the first 
instance the instruments were admittedly gfood 
and produced a fine and pure, or a tubby and 
bad tone according to the player; and in the 
second the instruments were poor and a goDd 
tone was produced from them. 

As to its coarseness, Mrs. Stansfeld Prior 
has even consented to play the Rondo 
Capriccioso of Mendelssohn wdth me with a 
very full, but delicate, part written for four 
timpani by Mr. Sydney Faulks, Musical 
Director to Mr. Fred Terry, who is now’ at the 
New Theatre playing “ Henry of Navarre.” 
It is a daring experiment to put the drums 
with a pianoforte solo, and only to be justified 
by the result, and my desire to test this ques¬ 
tion of delicate tone under the most trying 
conditions. 

To sum up then, if you want a good toned 
drum that shall have the musical notes :— 

1. Let the shell be of well hammered copper, 
thoroughly planished. 

2. Let the hoop be of steel of the section of 

inch by J inch, and let it fit the shell truly 

and evenly all round. 

3. Instead of lugs that are only ^ inch wide, 
and rivetted on to the hoop at one spot, have 
brackets 2J inches wdde, and rivetted in tw»o 
places. 

4. Let the head be even, shaved thin, fine in 

the grain, put on with the back of the skin 
across the drum away from the point of play¬ 
ing. Let it be put on a flesh hoop, and 
strained evenly. ' 

Then if you have a Timpanist with a musical 
ear, and who is a musician, you will get as 
perfect a result as possible. But you will get 
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a better result from the ideal player, with poor 
drums, than from the indifferent player with 
the finest drums that could be made. It 
comes back to the old point of stopped vibra¬ 
tions, and I think this can best be realised by 
considering the difference in pianofortes of 
these days and fifty years ago. Probably 
the greatest improvement has been in the 
action, so that the hammers now leave the 
strings more quickly than formerly, and 
full vibrations are secured. It is just the 
same with drum playing. The player with the 
proper method gets his drumsticks away from 
the drum-head more quickly, and the head is 
free to vibrate. For this reason a roll on the 
kettle-drums should not be too close, and the 
side-drum “ daddy-mammy”—or double roll— 
should never be used : it will stop the vibra¬ 
tions, mufile the tone, and kill the note at 
once. 

How, then, shall we get players with the 
proper method ? For the playing of the military 
drum duty there is a recognised method which 
has been handed dowm for generations ; and 
when one listens to a good military band one 
is certain to hear good playing on the bass 
drum, the side drum, and the cymbals ; but 
when you come to the timpani, there is in 
England no school of playing and no recog¬ 
nised method ; the art is picked up somehow, 
and the result is, that when a conductor is 
faced by an unknown Timpanist, he never 
know's exactly what he is going to hear. 

The timpani are the leading percussion in¬ 
struments, and yet they are neglected by the 
founders of the schools in that no encourage¬ 
ment is given for great proficiency on them ; 
there is no scholarship founded for these instru¬ 
ments as for others. Yet they are one of the 
few perfect instruments in an orchestra, for, 
like the strings and trombones, they are the 
only ones the scale of which can be perfect; 
these three alone can distinguish between any 
sharp note and its flat equivalent. 

I want very much to found a scholarship to 
encourage the earnest study of these most diffi¬ 
cult and beautiful instruments. Unfortunately 
I am not over-burdened with this world’s goods, 
and the amount of money 1 could give towards 
such a desirable object would do no more than 
set the ball rolling; but I venture to think that 
the wealthy who are interested in music as an 
art and want, as I do, to see England occupy 
its legitimate place in music, might do a great 
deal towards improving what is sometimes 
lound to-be a weak spot in our lesser orchestras, 
bj subscribing to a fund to found a Timpani 


Scholarship at one of our schools of music. In 
England we have an extraordinary idea that 
Timpanists are ” Drummers ” and therefore not 
necessarily musicians, whereas there is no in¬ 
strument the playing of which in its perfection 
requires a more perfect musical ear, a finer 
sense of touch, or greater musicianship than 
the kettle-drum. 

In Italy the two best paid members of the 
orchestra, after the leader, are the first horn 
and the Timpanist. 

I must not conclude without thanking Mrs. 
Stansfeld Prior for her extreme kindness in 
playing for me this evening. For a great 
pianist to associate herself w'ith drum playing 
is unusual, and my instruments and I acknow¬ 
ledge the compliment. 

I also wish to acknowledge the debt I owe 
to Messrs. Haw'kes and Son, the most con¬ 
scientious drum manufacturers I have met 
w'ith, for the loan of the bass, tenor, and side 
drums for my illustrations this evening, and 
also for the beautiful heads they continually 
supply for my timpani. 

To finish, we will play a very short excerpt 
from the second movement of Brahms’ great 
Requiem, containing probably as fine a speci¬ 
men of rhythmic timpani writing as can be 
found. 


DISCUSSION. 

The Chairman (Sir Charles Stanford), in pro¬ 
posing a cordial vote of thanks to the author for his 
in&tructi\e paper, and to Mrs. Stansfeld Prior for 
her pianoforte accompaniments to the selections 
given, said it had been his fortune all through life to 
have a great respect and reverence for drums. He 
began with an early memory at the age of eight, when 
he remembered sitting next to the late .Sir Charles 
Halle at a concert, and, on hearing drums for the first 
time, be was ashamed to say that they made him cry. 
Sir Charles Halle comforted bis juvenile soul by 
telling him that, though he might be disturbed by the 
noise of the drums as they were played that 
evening, if he lived a little longer he would 
hear other noises that would make him cry a great 
deal more. His memories of drums might be illus¬ 
trated by his recollections of what the author said 
were not to be called drummers, but timpanists. He 
remembered, first of alb Mr. Chipp, who, as Mr. 
Clealher probably knew, played the drums in a 
masterly manner at the Opera in the old days. Then 
there was a player at the Crystal Palace, under Manns, 
named Thompson, who generally used to arrive on the 
scenes just in time for the commencement of the ^r- 
formance. He used iowtake off his great coat after 
the music had begun, and spent a good deal of time 
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in arranging it on the back of the seat. Then, just when 
those who were watching the score expected that he 
would be ceitain to miss his note, he quickly turned 
round and gave the tap at the right moment. 
The player who succeeded him at the Palace 
was a gentleman named Smith, of whom he had 
been reminded that very day of an amusing 
little ejnsode. Mr. .Smith failed to appear one day 
at a rehearsal, and Manns enquired why he was 
absent ; whereupon a German, who was placing the 
second violin, said that Mr. Schmidt would be pre 
sent immediately. Now Manns also was a German, 
though he had lived for many years in Kngland, 
and he turned round to the second violinist and said, 
\'ou ha\e lived fora long while in England, and 
yet you do not know that his name is Schmiss.” Then 
there was an excellent old ])layei named Phea«‘ant, 
who played for many years at the Opera, and of 
whom he had a tragic memory. Pheasant played for 
him at a concert at Cambridge, and on going home 
dietl within half-an-houi of his arrival at Kmg’s- 
cross ; so that Pheasant’s last performance on the 
drums was at a conceit which he (the Chairman) 
conducted. There were now in Cambridge a xery 
tine [\iir of dnims which belonged to Pheasant, which 
were not unlike, both in pattern and shape, the drums 
the author has used in the selections he had played 
illusti.itne of the papei. Musicians owed one debt 
in paiticular to drums, vi/., that as mu^ic xvas all 
founded in its essence upon ihxthin, drums repre- 
senietl in the orchestra the strongest sense of rhythm 
of the entire orchestia. He remembeied rather an 
amusing stoiy which had a bearing on that point. 
That extiemely witty man, Hans Von Billow, once 
paid a \isit to Milan to conduct the Ninth Symphony. 
In the Scher/o, where the drums are tuned in octaves, 
he could not make the drummei get the rhythm : 
he either made the first two notes too long, and the 
last two too shoit, ori’ite lYrui. After a consider¬ 
able time, \'on Biilow lost his tempei, and said 
to the man, who was an Italian, “ What is the name 
ot your instrument the man replying “ Timpani;” 
whereupon Von Biilow exclaimed, “ That’s it 
— timpani, timpani, timpani! ” There was a par¬ 
ticular place for diums in that movement, which was 
maiked “Forte,” and many drummers, therefore, 
played it as loudly as possible—with such a smash 
that it was hardly possible to distinguish what the 
notes were. The drummer in question played fortis¬ 
simo at this particular place, so Biilow stopped the 
oichestra, and said “ Forte.” The drummer simply 
played harder still, and, after two or three ineffectual 
attempts to make the man understand, Billow said 
to him “ Forte, not fortissimo.” Biilow knew his 
Beethoven well. That vvas a lesson to all musicians 
not to play that passage, which Beethoven marked 
with one “f,” with two, because it spoiled it. 
Musicians appreciated the value of the drums : 
they knew the misery they had to endure when 
they were badly played, and the joy they ex¬ 
perienced wlien they were well played. As Richter 


had said, the three most important instrumentalists of 
the orchestra to the conductor were, the first hautboy, 
the second bassoon, and the drums; if they were 
good the rest was safe. ("onductors relied upon 
those instruments for nearly all the “ atmosphere,” 
which formed such a large part of the joy that was 
obtained from orchestral compositions. 

The resolution of thanks was carried unanimously, 
and Mr. Clkather having briefly acknowledged the 
compliment, the meeting terminated. 


HOME INDUSTRIES. 

7 he Cotton Spinning Ttade .—Despite the seven 
weeks’ stoppage in the cotton spinning industry, and 
the organised short time which preceded the closing 
of the mills, there is so much depression in that part 
of the industry which deals with the ^pinning of 
American cotton that at a special meeting of the 
American Section of the General Committee of the 
Federation of the Master Cotton ‘Spinners’ Associa¬ 
tion held last week, it was decided to send out a 
circular to the section of the members of the Fede¬ 
ration using American cotton for the purpose of 
ascertaining their views on the question of organised 
short time working. The question addressed to the 
members is, “Are \ou willing to join in organised 
short-time working by closing your mills each Satur¬ 
day or Monday, or then equivalent, to the end ol 
Whit week ? ” The replies have to be sent in not 
later than the 25th inst. The proposed stoppage, if 
agreed upon, will affect about eight million spindles. 
There is a good deal of diffeience of opinion among 
spinners as to the piroposeil short time, and it is 
thought that difficulty will be experienced in obtain¬ 
ing the necessary four-fifths majority. Meantime the 
figures for February show a heavy falling off in ex¬ 
ports of cotton piece goods as compared with those 
forthe same month of iqo8, the shipments in February 
of that year being 5o^), 125,200 yards, as against 
435,688,500 yards last month. During February,, 
the position of spinners of both American and 
Egyptian yarns got woise, and since the begining 
of this month individual cases of short time have 
increased. The off-take by home users and exporters 
has been less than the production of the spindles, 
and many producers have been forced to clear stocks- 
at a loss in some instances of fully a half-penny per 
pound. Shipments of yam, too, continue to decline, 
those for February amounting to 17,036,500 lbs. as 
compared with 19,804,200 lbs. for the same month 
last year. In some cases large contracts for yam or 
cloth are on the books, but delivery is avoided; The 
imminent advance of tariff in France, and the 
probable reduction in tariff in th« United States, add 
to the uncertainties of the hour^ though how far, and 
exactly in what manner, they will lead to displacement 
of trade remains to be seen. 
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The Manchester Rainfall .—An interesting and 
important question haft been raised by Mr. W. T. 
Hesketh, who directs attention to the diminishing 
rainfall of what may be called the cotton manu< 
facturing di&Wict. The connection between the 
rainfall and the cotton industry is well known. The 
value to the cotton spinners of a humid atmosphere 
is great, inducing, as it does, increased output of 
their spindles ,* while the reservoirs attached to each 
little works attest the constant need of a large and 
uninterrupted supply of water. The crowding of 
mills, sheds, and works on the banks of streams 
is evidence of the intimate connection between the 
industry and water supply. Mr. Hesketh’.s con¬ 
tention is that there has been a marked diminution 
in the rainfall of the Manchester distiict. He 
has had access to lecords of rainfalls compiled 
for the last fifty years in connection with one of the 
great canal systems. These records are taken daily 
at nearly fifty places, from Grimsby on the east coast 
to Southport on the west coast; the gauges are 
situated on an area in a direct line from Lincoln to 
Ha warden, and between another line some thirty-five 
miles north from, say, Grimsby to Southport, and are 
at var)ing elevations above sea-level—according to 
the general elevation of the country. Mr. Hesketh 
divides the rainfall examined into two periods, from 
i860 to 1886, and 1887 to 1908. The average rain¬ 
fall of Manchester in the whole period was 32*27 
inches; in the first period it was eighteen times much 
above the average, and nine times a little below it; 
in the second it was twice only a little above the 
average for the whole period, and twenty times below 
it. Taking the first peiiod, i860 to 1886, the average 
fall across the country was 33*16 inches, and in Man- 
chestei 36x0 inches, while in the second period, 1887 
to 1908, the average across the country was 28*22 
inches, and in Miinchester 27*67 inches. In no one 
year of the second period did the Manchester rainfall 
reach the average of the rainfall for the fiiat period. 
In the second period of 22 years the average rainfall 
of Manchester was 8*33 inches less than that of the 
preceding 27 years. Mr. Hesketh does not attempt 
to answer the questions that arise respecting water 
supply, streams, reservoirs, humidity of climate, pre¬ 
vailing winds, &c., but referring to the reports of sea 
captains that the Gulf Stream does not come out so 
far east as it did formerly, but has doubled back 
across the Atlantic, he asks if it can be that the 
westerly winds are not so cloud-laden as formerly. 

Insurable Interest.—-The judgment delivered in the 
Court of Appeal in Griffiths v. the Trustees of the 
United Kingdom Temperance and General Provident 
Institution !*» of great importance to the public as 
to insurance companies. The case turned on the 
validity of a joint life assurance made on the lives of 
husband and wife and, by its terms, payable on the 
of the first life to the survivor. 'I'be insurance 
company contested the policy on the ground, inter 
alia, that, the husband as such had no insurable in- 


teiest in bis wife's life. It is not easy to understand 
why, if this was the view of the company, it issued 
the policy it afterwards repudiated. However that 
may be, it was very necessary that the point raised 
.should be heard by the Court of Appeal, for it has 
been the occasion of much controversy and di.spute. 
When the case came before Mr. Justice Pick ford he 
ruled that while a husband might not, in many cases, 
have an insurable interest m his wife’s life, in this 
case it had been shown that the husband had incurred 
extra expense by reason of his wife’s death, and that 
this was sufficient to create an insurable interest. He 
laid it down as a principle that “where there was 
clear proof of actual loss “ there was an insurable 
interest. The Court of Apj^eal has gone much (uither 
by deciding in distinct terms that a husband must be 
presumed to have an insurable inteiest in the life of 
his wife of precisely the same natuie and extent as 
that of the wife in the life of her husband, *‘ the 
personal inteiest,’’ to quote Lord Justice Farwell, 
“ founded on affection and mutual assistance,” apart 
from any pecuniary inteiest. 

Industrial AUohol .—The necessity for cheap in¬ 
dustrial alcohol has long been recognised, and it was 
believed that the Revenue Act of 190O would result 
in such a cheapening of the commodity as to put 
consumers here in an advantageous position, as com¬ 
pared with consumers in Geimany, whence com¬ 
petition is most to be feared. By that Act, a new 
variety of methylated spirit, to which the name of in¬ 
dustrial methylated spirit was given, was authorised 
for use solely in arts and manufacture. In the case 
of this new spirit the amount of the denaturant was 
reduced by one-half, while an allowance was made on 
all spirit so methylated of 3d. per proof gallon, this 
being the estimated cost to the distiller of the revenue 
restrictions on the melhylation of spiiiis. The 
maximum quantity of methylated spirits that a 
licensed retailer could keep in stock, and sell, was also 
raised from fifty gallons and one gallon, to two 
hundred gallons and four gallons respectively. The 
results of the Act, as regards prices, have been very 
disappointing. Before the passing of the Act, the 
price of methylated spirits was is. 8d. per gallon, 
whereas nowit is from 2s. to 2s 2d. per gallon, accord¬ 
ing to quality. The methylators lay the blame 
foi the advance 00 the distillers, and this advance 
has been facilitated by the competition exi.sting 
among the distillery, but this has been met by an 
arrangement whereby the methylators bind them¬ 
selves under serious penalties not to sell their com¬ 
modity below a ceitain minimum price. It lemains 
to be seen whether the latest advance in price will 
make the importation of German potato spirit feasible. 
In 1902*3, as much as 1,212,000 proof gallons were 
imported, but in 1907-8 the import was only 4,300 
gallons. The use of industrial alcohol has not in¬ 
creased in this country so rapidly as was expected. 
The Inland Revenue figures show that the quantity 
methylated in the financial year 1907-8 was 6,445,000 
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proof gallons, compared with 6,055,000 gallons in 
1906-7, and 4 462,000 gallons in 1897-8. 

The Artificial Stone Trade. —h'or some years past 
there has been a tendency to ieduce prices in the 
artificial stone trade, and a pi ice combination has 
now been formed with the object of raising them. 
Leicester is the chief seat of the industry in this 
country, and the local syenite is made into piesse l 
concrete slabs. At Wigan slag is used, and granite 
at Shap and Threlkeld. Near Halifax artificial 
paving is made on a large scale from stone from the 
flag-rock beds, as well as fiom Norwegian granite. 
Many other works exist, at some of which hand-made 
slabs aie mostly produced. These are no: dear, and 
have the advantage in hardness oxer the machine- 
pressed flags, but they are lawer at the edges, and 
are commonly more slippery and less regular in weai. 

Thi Price of British U'hcat.- A very useful chart 
ha*; just been published b) Mr George Bromhall 
showing the annual fluctuations m the price of British 
wheat since 1800, with records of some of the prin¬ 
cipal historical and political events influencing wheat 
prices. The average pi ice is gn en for each year, and 
the general tendency of prices during the whole 
period. The figures show not only how much cheaper 
but how much steadier in price wheat has been since 
we began to depend largely upon foreign sources of 
supply. In two years, from 1801 to 1803, the ax'eiage 
price of British wheat fell from over 119s. to 59s. per 
quarter. Between 1812 and 1815 it fell from 126^. 6d. 
to 655 6d., and between 1817 and 1822 it fell from 
96s. to 44s. 6d. On the other hand, since 1869, 
when the shilling registration duty was removed, the 
annual average price has never been above 59s., the 
average of 1873, below 22s., that of 1894, ex¬ 
treme range during the last forty years being thus only 
37s , as against bjs. 6d. during the )ears 1800-40. 


CORRESPONDENCE* 

THE BUDDHIST AMD HINDU ARCHI¬ 
TECTURE OF INDIA. 

If space can be afforded me for a rejoinder to Pro¬ 
fessor Macdoneirs letter that appeared in {he fourna/ 
of March 12th, I should like to say that I had hoped 
the name Vishnu in place of Siva would have been 
viewed as an obvious oversight due to the frequency 
of the former in the two or three sentences that pre¬ 
ceded. What I had in my mind, however, was to 
emphasise the fact that a few symbols (as Professor 
MacJonell has himself showm), Which we associate 
with modern Hinduism, can be traced back, on 
certain early Buddhist monuments, to at least 150 b.c., 
and, as he has told us, they are even mentioned in the 
Rigveda, say a thousand >ear-s still earlier. Under 
these circumstances it seems to me the Professor has 
forced an undesirably severe separation of s}mbols 


used as aids in devotional exercices from anthropo¬ 
morphic idols. And this, perhaps, has led him to 
affirm (p. 321) that “ the oldest remains of independent 
Hindu art, cither sculptural or architectural, only date 
from several centuries after the beginning of our era. 
These considerations in themselves justify the pre¬ 
sumption that Hindu architecture is derived from the 
older art of the Buddhist**.” Unless, how’ever, it 
can be shown that the anthropomorphic idol of 
Lakshmi and the insula, the ser])ent and other 
symbols were originally Buddhist, their existence 
on the Sanchi rail seems to countenance the presump¬ 
tion, viz., that they came into early Buddhism from a 
pre-Buddhistic faith —a faith which very possibly re¬ 
quired idols and symbol®. And if such were an in¬ 
heritance, tolerated by early Buddhism, it can hardly 
be upheld as an unw^arrantable conjecture that the 
people from whom they were derived very possibly 
themselves erected bouses or temples in which to 
place their idols or religiou® symbols. In other words 
we have to accept pre-Buddhist wooden sculpture and 
architecture as very nearly a certainty. 

As opposed to this view, I understand that in an¬ 
other lecture (on this subject) Professoi Macdonell 
said :—‘‘ There is no evidence that any of the early 
Indian religions made images of their gods.” In 
consequence of that view he came to the conclusion 
that it was “ not unlikely that Europe gave the first 
impulse to the immense w’orship of idols w^bich now^ 
prevails in Buddhist countries as well as in India.” 
But surely before accepting so very definite a pro¬ 
nouncement it becomes essential for us to consider 
whether the idols and sjmbols of the Buddhist topes 
were invented by the Buddhists or had only crept 
into Buddhism from a pre-Buddhist faith. It seems 
to me beside the issue to contend that because no in¬ 
dependent Hindu monument of an early date has 
survived that shows idols therefore idols were not 
used prior to the phase of Buddhism when that faith 
itself became idolatrous. Is it not highly probable 
that the Buddhists up to a certain point simply 
carried forward and perfected the arts and architec¬ 
ture of the pre-Buddhist peoples, on lines perhaps 
parallel to those followed contemporaneously by the 
Jains and the Hindus } But we are promised a com¬ 
plete expression of Professor MacJoneirs views and 
interpretations of this and other most interesting 
problems of Indian architecture, and it is, therefore, 
unfair to criticise isolated sentences or even an 
abstract lecture, such as is alone posu'ble in the time 
allowed by the Royal Society of Arts. 

In venturing, therefore, to differ from Professor 
Macdonell at all, I do so purely and simply on the 
b.'isis of art and architecture, not Sanskiit literature, 
nor even Hindu mythology. I spent many) ears of 
my Indian life studying the arts and industries of 
that country, and, I confess, .have come (rightly or 
wrongly) to think that while India doubtlii^s derived 
much from her neighbours and even her conquerors 
(as most countries s milarly placed have done), still in 
all ages there have existed, as there ex'sts to-dayv 
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as^pirations and fecHngft that are distinctly Indian ; 
and 1 accordingly give a foremost place among 
Indian arcbseological conceptions, to the sudden 
appearance of the fully matured chaitya That is to 
me a far more interesting feature in the story of 
Buddhist developments than the comparatively 
modern evoluiion of the stupa into the Chinese 
pagoda. Idke Fergusson, 1 have always viewed the 
lineal descent of the pagoda as so self-evident that it 
was, perhaps, hardly necessary to indicate the suc¬ 
cessive steps by which the ultimate manifestation had 
been attained. The evolution or growth of the 
chaitya was practically completed when it is first 
brought to our attention in the cave temples. It is, 
in other words, impossible to believe that the idea 
of, and the necessity for, the chaitya could have 
been at once attained on the desire having arisen 
to excavate temples out of the solid rock. It 
seems far more natural to think that the perfection 
reached in wood bad itself suggested the desir¬ 
ability of a more durable material being employed. 
Familiarity with the new material was accordingly all 
that was needed to allow the old building skill and 
the matured art conceptions to be faithfully rendered. 
Little surprise need, therefore, be felt that none of the 
experimental stages have survived. The wooden 
character of the early chaityaa shows the persistence 
of ideas that had almost attained the position of 
sacred associations before they had been rendered in 
stone, and such could not, therefore, at once be 
rejected even when they had become obviously 
superfluous as structural features. The knowledge 
and skill—the engineering precision one might call 
it—which all this involves carries the chaitya far into 
pre-Buddhist times and jrenders it one of the central 
features of Indian architecture. In many directions 
the chaitya can be shown to have influenced the 
subsequent growth of Hindu and Mohammedan art 
and architecture. It was on this account that I 
ventured to repeat Fergusson* s suggestion that the 
chaitya might be looked for in certain of the temples 
found erected by the primitive hill tribes of the tract 
of country adjacent to the region where Buddhism 
originated. The explanation offered by Colonel 
Hendley (a^d which Professor Macdonell now tells 
us he shares) when he enquired of me * * Whether many 
of the pago^ in the hills were not forced upon the 
hill people by the Nepalese, and, whether they were 
not, to a certain extent, Buddhist, having been 
derived from the architecture of the plains,** raises two 
questions to which I would give the following reply:— 
1st. The Gurkhas date their sovereignty from the 
middle of the eighteenth century, and hence their 
conquests in the North-West Himalayas are too 
recent to have had any influence on the architecture 
west of Nepal, and south of the upper basins of the 
Sutlej, Ravi and Clienab. Moreover, they were 
Hindus who conquered the Newars or Buddhist 
inhabitants ,of Nepal. There is, so far as I am 
aware, no record of the Buddhist or original in- 
J^ahitants of Nepal having ever^nquered westward. 


2nd. Acceptance of Colonel Hendley^s suggestion 
would create a dilemma, namely, while in Nepal 
itself and during its eastward migration, the stupa 
manifested a progression into many umbrellas, west¬ 
ward a reversion took place since, in the region in¬ 
dicated, the Tee-like structure has never more than 
one protecting umbrella. And what is, perhaps, 
even more curious, it is never placed over a stupa^ 
but protects the further extremity, or apse, of a 
temple, much as the Jaina-like sanctuary is placed 
on the top of the many-storied temple of Pagan. 

3rd. If we follow the acceptation of “ pagoda ’* 
implied by Professor Macdonell’s lecture, namely, 
a structure that may be defined as a development 
of the stupa^ then there are no pagodas within the 
country indicated by me, and the word temple 
bad better be substituted. But it is quite customary, 
both in the Eastern and Western Himalaya, as 
well as throughout the mountainous frontier ot 
Assam, to come across commemorative demon or 
trophy cairns, as also praying cairns, while both in 
Sikkim and the Kbassi bills relic mounds and 
memorial stones are common. So also through¬ 
out Bengal the habit exists of erecting carved wooden 
posts in memory of deceased relatives. Thus, it 
may be said, one of the objects of a stupa^ at all 
events, is very generally upheld in India to the 
present day. 

4th. But the special temples to which I allude are 
certainly not Buddhist, and neither Hindu priests nor 
Buddhist monks, as a rule, officiate at them. In the 
extreme north of the area certain temples, however, 
are met with where both Hindu and Buddhist wor¬ 
ship takes place, under the self-same roofs, for 
example, in the famous temple of Triloknath, in the 
Upper Chenab Valley. The Buddhism there seen 
obviously came across the Central Himalaya from 
Western Tibet, and was thus, as it were, leturned to 
India till it met the wave of Hinduism ascending the 
valleys. 

It will thus be seen that I cannot accept Colonel 
Headley's suggestidn. In other woids, I believe 
that the special art and architecture of the country 
indicated is purely and simply indigenous, and has 
neither been influenced by the Buddhism of Nepal 
nor by the ancient Buddhism of the plains of India, 
though it is no doubt a fact that both Buddhism and 
Hinduism had invaded certain portions of the area, 
such as the valleys of Kangra and Kashmir. 

Geo. Watt. 

March 17th, 1909. 


D^W-PONDS. 

I should be grateful to you if you would allow me 
to reply to the two letters appearing in your issue of 
March isth, under the above beading. 

The point raised by Mr. Leeming is one that I 
ought to have included in my paper which I had the 
pleasure of delivering on March 3rd. 
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It is no doubt very largely owing to the affinity 
that the chalk has for moisture that the straw bed 
underlying the clay surface of the pond is kept dry, 
and I am very grateful to Mr. Leeming for having 
called attention to this point. 

Mr. Carey’s* letter, however, may lead some 
readers to a wrong conclusion, on certain material 
points, and these 1 should like to see corrected before 
a settled misunderstanding becomes established. 

Mr. Carey is kind enough to say that my paper on 

Dew-Ponds” deals fully with fhe physical causes 
by which dew-ponds operate. He goes on to say, 
‘ ‘ One other aspect is that of their use by primitive 
man as a means of water supply,” and then Mr. Carey 
refers to a liUle book of his onm, Prehistoric Man 
on the Highlands of East Surrey,” in which that side 
of the question is discussed. 

Mr. Carey, however, does not refer to a previous 
publication, “ Neolithic Dew-ponds and Cattleways,” 
the joint work of Dr. Hubbard and myself. It was, 
however, from this book that Mr. Carey did us the 
honour of making lengthy quotations, and from which 
he found the whole support of the evidence as to the 
antiquity of dew-ponds. I purposely refrained from 
enlarging upon the antiquity of the dew-pond in my 
paper, but if Mr. Carey will kindly refer to the pub¬ 
lication of it in the Society’s Journal of March 5th, 
he will find that it was not entirely omitted, but that 
the material }>oint is stated that it was Dr. Hubbard 

who first showed that these ponds furnished the 
principal water supply to those prehistoric races who 
lived on the hill tops on the South Downs thousands 
of years ago.” 

Before dropping the subject of Mr. Carey’s letter, 
there is one other matter to which I should like to 
make reference. Mr. Carey says that “ the problem 
of water supply in miniature is fascinating, and I have 
patented methods for effecting this purpose.” The 
•cheapest and probably the best method for obtaining 
a water supply in this country would be by sheeting 
a sloping surface of land with corrugated iron upon a 
wooden backing. No patent is required for this. 

From the numerous letters I have reoeived since 
giving my lecture I gather that serious attempts, on 
a scientific basis, will be made to obtain water, and 
water, too, in abundance, where it is urgently needed 
in Western Australia and South Africa, and else¬ 
where. 

George Hubbard. 

March 15th, 1909. 


WHEAT ELEVATORS FOR INDIA. 

The expansion of the foreign exports of wheat from 
India show beyond cavil its po8sibiliU<^s in the future. 
Thus, in 1872-3 these exports came to 394,010 cwt. \ 
in 1882-3 they were 14,144,407 cwt,; in 1892-3 were 
* 4 > 973 i 453 cwt.; and in 1902-3 stood at 10,292,150 

* By an unfbiianate evertitht, Mr. Carey’s name was 
printed Casey in last week’s yet»ra«/.—E d. 


c wt.; while during the succe^diug four years they 
were (1903-4) 25,911,312, (1904-5) 43.000,502, 

(1905-6) 18,750,467, and (1906-7) 16,028,914 cwt. 
Thus, although extreme fluctuations have taken 
place, the movement has been distinctly forward. 

There may, however, be said to be certain im¬ 
portant controlling influences, such as :— 

(a.) The supply and price ruling in Europe for 
other wheats against which India has to compete. 

(b.) The restrictions and enhancements of cost, im¬ 
posed by irefractjon (adulteration). 

{c.) Ihe extent of production of the special grades 
of wheat alone demanded by Europe. 

{d ) The conditions of the India food markets— 
famine or plenty ; and 

(e,) The facilities of transport within India. 

Perhaps exchange had some small influence in the 
past, but the fluctuations in the wheat trade cannot 
be said to have manifested a synchronous relation to 
the value of silver. Of far greater importance are 
improvements in agricultural methods and materials 
and the cheapening of freight and other charges from 
the field to the consumer. 

Under the last category would fall the issue raised 
by Mr. Frederick Noel-Paton, namely, the advisability 
of introducing wheat elevators and grain storehouses. 
I have no personal knowledge of this subject, but 
the present is not by any means the first occasion of 
its being brought to the attention either of the 
merchants or of the Government of India. I suspect, 
however, the elevators are not likely to come into ex* 
tensive use until the time has arrived when the 
fixation of the standards of sale will be made at the 
port of shipment. I confess I do not follow Mr. 
Noel-Paton in his ” moral atmosphere of India.” I 
have, in fact, little hesitation in believing that with 
the progress of commerce and enterprise the disabili¬ 
ties alike of refraction and of a moral atmosphere will 
disappear. 

As matters stand at present ihe issue seems to be— 
would it be more advantageous to provide facilities 
of safe storage than to increase the rolling stock 
of the Indian railways and to improve the methods 
of shipment ? Is it the fact that India ” throws ” its 
wheat exports more immediately on the European 
markets than is the case with other field of produc- 
ion I have at present no means of answering that 
question, but there seems to me another equally 
important issue, namely: Is it a fact or not that 
India enjoys an advantage through the season of the 
year at which its wheat findi its way to Europe ? 
The bulk of the Indian crop is obtained from March 
to May, thus considerably befpre the season of the 
European crop. If this gives ^dia an advantage, 
then increased and more perfect methods of export 
would be decidedly preferable to protection against 
the undoubted dangers of Iliiihan storage, which 
protract despatch. 

Geo. Watt. 


March X7th, 1909. 
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Henry Me«^servy. —The death occurred in 
Jersey, on the 3rd inst*, of Mr. Henry Messeivy, of 
Georj^etown, British Guiana, at the ape of 5^* 
Mr. Messervy was a native of Jersey, and he was 
seized with pneumonia on his return home after an 
absence of nearly 25 years spent in the West Indies. 
He was well-known as an expert in the diamond 
trade and was general manager of the most important 
diamond mine in British Guiana. He was elected a 
member of the Society of Arts in 1903. 


QUESTIONS AND ANSWERS. 

ANSWERS TO CORRESPONDENTS. 

()n all communications must be written the name 
.and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each (|uestion or reply should be written on a 
separate sheet of paper, and should bear .such 
signature of the writer, and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 

QUESTIONS. 

Ambitty.— I should be glad of any information 
w'ith regard to lhee*}mology and history of the term 
** ambitty.** It is used by glass-makers of glass when 
it begins to devitiify.— Noel Heaton. 

Japane.se Waltzing Mice.— What is supposed 
to be the reason of the characteristic action of these 
animals John Rwvstorne. 

Afforestation Profits.— What is the propor¬ 
tion of profits to expenses in the State-managed 
forests of Germany W. Aylwin. 

ANSWERS. 

Wrfn’s Plans for Rk-building London.— 
Immediately after the great Fire of London, in 1666, 
three distinguished men - Christopher Wren, John 
Evelyn, and Robert Hooke—submitted to Charles II. 
plans for the re-building of London on an improved 
arrangement of the ‘•treets and buildings. An en¬ 
graving of Wren’s plan was published in Wren’s 
“ Patentalia,” 1750 (opposite page 268), in illustra¬ 
tion of a chapter in that book on “ Proposals for Re¬ 
building the City of London.” It is described as the 

Model of the New City, according to the Grand 
Design of Sir ChristK)pber Wren,”' and we read,— 
“ Wren made a design, and laid it before Parliament, 
for icbuldlng the City of London, and a detailed 
estimate* of the damage su^ained, which amounted to 


^^10,780,500. He was appointed architect to St. 
Paul’s, and for rebuilding the whole City,” It is to 
be regretted that more details are not given in the 
“ Parentalia,” as to what was really done. Wren’s 
plan has been reproduced in almost every illustrated 
book on Old London. When it was brought before 
the House of Commons, Wren was present to explain 
his views. Unfortunately, circumstances were too 
powerful to allow of the carr} ing out of his scheme, 
but doubtless advantage was taken of bis knowledge 
when the provisions* of the Acts of Parliament (18 and 
19 Ca*-. IL, capp. 7, 8), passed to regulate the work of 
rebuilding, w-ere arranged. 

If Wren’s plan had been carried out, the City would 
have been much handsomer, and moie convenient than 
it was, or ever is likely to be, but the insurmountable 
difficulty in the way was the aversion of the citizens 
to any alteration of their old properties. Wren 
proposed to build main thoroughfares north and 
south, east and west; to insulate all the churches in 
conspicuous positions, to form the most public places 
into large piazzas, to unite the halls of the twelve 
great companies into one regular square annexed tn 
the Guildhall, and to make a fine quay on the bank of 
the river from Blackfriar.s to the Tower. The 
Exchange was to stand free, and to be as it were the 
centre of the town. St. Paul’s was to stand like the 
narrow end of a wedge formed by the two straight 
streets from Ludgate to Aldgate and to Tower Hill 
respectively, and many streets were to radiate from 
London Bridge. The whole area of the City was ta 
be levelled, and blind alleys, inferior buildings, grave- 
}ard.s, and noxious trades were to be excluded. 

In The Builder {ox July 3, 1875, will be found a 
double-paged bird’s eye view of London as it might 
have appeared if Wren’s plan had been carried out. 
It is entitled “ A Vision of the City of London,” 
constructed on the plan left by Sir Christopher 
Wren, drawn and engraved by Mr. Worthington 
G. Smith under the direction of Mr. Godwin. This 
view originated in an attempt to illustrate a proposed 
paper to be read by the late Sir Edwin Chadwick 
before the Society of Arts on the building or [re¬ 
building of cities. The reading of the proposed 
paper was postponed, and the view was subsequently 
published in The Builder by itself. 

Evelyn’s plan differed from that of Wren chiefly 
in proposing a street from the Church of St, 
Dunstan’s in the East to the Cathedral, and 
in having no quay or terrace along the river. He 
wished, however, to employ the rubbish he obtained 
by levelling the streets for filling up the shore of the 
Thames to low water mark, so as to keep the basin 
always full. Evelyn, in h letter to Sir Samuel Tuke, 
wrote, “ Dr. Wrqn got the start of me, but both of 
us did coincide so frequently that His Majesty was 
not displeased.” Evelyn’s plan, which though good 
in itself, is not the equal of Wren’s in its bold design, 
has been frequently reproduced in books on London,, 
one of the latest being ” Memorials of Old London/^ 
1908, vol. ii., p. 82, 
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do not think Hookers plan has been reproduced. 
On September 19, 1666, Robert Hooke exhibited his 
anodel for rebuilding London before the Council of 
the Royal Society, and it is said that the Lord 
Mayor and Aldermen preferred it to Wren’s plan. 
All the chief streets were designed to run in an exact 
-straight line, and all the cross streets to turn out of 
these at right-angles. All the churches, public build¬ 
ings, market places, and the like weie to be arranged 
in proper and convenient places. Doubtless the pre¬ 
paration of this plan had something to do with 
Hooke’s aj)j)ointment as City Surveyor, in which 
office he assisted Wren in the great work of re¬ 
building London. An excellent proposal was made 
by Colonel Birde in the House of Commons 
for the purjiose of carrying out a uniform plan for 
reViuilding. It was that the whole ground of London 
should be sold and placed in trust, and that the 
trustees should sell again, with preference to the 
foimer owners. Unfortunately it was not possible to 
adopt this simple proposal. However much we may 
regret that a great opportunity was lost, \^e must 
admit that there were gieat difficulties in the way of 
carrying out the proposed schemes. Although what 
was done was not ideal, it was a great impro\ement 
upon what had been done bcfoie. The Acts of Par¬ 
liament already reteired to were practical and alto¬ 
gether excellent. The way the pio\isions of the Acts 
weie carried out under the legal supeiintendence of 
Sir Matthew Hale was complete, and ga\e almost 
unixersal satisfaction. Henry Oldenburg, Secretary 
of the Royal Society, writing to Robert Boyle, on 
.Septembei 10th, ibGO, says “ The citizens, instead 
ol complaining, discoursed almost of nothing but of 
a survey foi rebuilding the City with bucks and large 
stieets.” 

The full history of this business has still to be 
written, and it would form an honourable chapter in 
the history of our countiy.—TL B. Whkatley. 

Shkki* in ArsTRAi.iA.— I haNC not been able to 
asceitain when or by whom sheep were intioduced 
into Australia. The earliest reference to them known 
to me is in a despatch wiitten by Captain Arthur 
i*hilip, one of the first British (lovernors at Sydney, 
m 1788, in which he complains of,the losses in his 
Hock. I think, however, we may regard Captain 
John Mac Arthur as the founder of the Australian 
wool trade. Sent to Australia in 1790 on military 
service, he soon turned his attention to agriculture, 
and his experiments in sheep-breeding did much to 
improve the quality of Australian wool.—M el- 
noURNE. 

Weevils.—I think “ Miller ” cannot do better 
than follow the instructions issued by the Board of 
Agriculture if he wishes to get rid of weevils from 
his grain. The instructions are as follows 

“1. Fumigation with bisulphide of carbon is a very 
satisfactory way of ridding grain of the insects. The 
grain to be treated should be put in a bin or air-tight 


receptacle, and the bisulphide 6fKii#bon poured into a 
saucer or shallow vessel and laid on the top of the 
grain. The liquid quickl}* volatilises, and the fumes, 
being hea\ ier than air, sink down through the grain 
and kill all insect life; i lb. of bisulphide of carbon is 
sufficient for 100 bushels of grain. The air-tight 
receptacle should be kept closed from 24 to 48 hours. 
A shorter time would do for small quantities of grain. 
In treating a store or mill, i lb. of bisulphide of 
carbon is sufficient for every i ,000 cubic feet of space. 
Before entering the mill after such fumigation the 
doors and windows must be thrown open for an hour 
or two in order that the place may be well ventilated. 
If necessary a second fumigation may follow the first. 

‘‘Bisulphide of carbon has a \ery disagreeable 
odour, and as the fumes are poisonous they should 
not be breathed, though a little will do no harm. 
It is also explosive, and must be handled with care. 
Xo naked light should be brought near it, nor should 
the operator smoke. 

‘‘2. Infested giain ma> be run through a sieve or 
a screen, the meshwoik of which is sutficiently fine to 
keep the grains back and yet let the weevils fall 
through, these being caught in a receptacle placed 
underneath containing paraffin. This deving or 
Screening, however, fails to reach grains that contain 
eggs or developing laivo.. The same objection can 
be urged against the practice of screening under a 
strong air blast, for infested grains will still, to some 
extent, remain behind. 

“ 3. hor cargoes in ships thorough \entilation 
should be practised, this keeping down the tempera¬ 
ture and ensuring drxnes.s ol the gram.”— J. Mavne. 


MEETINGS OF THE SOCIETY. 

Okimnarv Mkettngs. 

Wednesday evenings, at 8 o’clock :— 

March 24. —“ Aftoiestation and Timber Planting 
in Great Britain and Ireland.” By John Nisbkt, 
D.Oec., late Conservator of Forests, Burma. The 
Rt. Hon. Sir Charles W. Dilke, Bart., M.P., 
w’ill preside. 

March 31. —“The Island of St. Helena.” By 
John C. Mellis.s, M.lnst.C.E., F.G.S. 

Mer'jings after Eastfr. 

April 21. —“The Foundations of Stained Glass 
Work.” By Noel He\ton, B.Sc., F.C.S. 

April 28.— “The Resources of the Peruvian 
Andes and Amazon.” By C. Reginald Enoch, 
F.R.G.S. 

May 5.—“English Furniture Design and Con¬ 
struction.” By Percy A. Wells. 

May 12.—“The Piinciples of Heredity as 
Applied to the Artificial Pi eduction of new forms 
of Plants and Animals.” (Aldred Letiure.) By 
Professor ArthurDendy, D.Sc.,F.R.S., F.L.S. 

May 19.—‘ * Railway Development in China. * * By 
Arthur John Barry, M.lnst.C.E. 
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May 2('). —‘‘ The Manufacture of Nitrate of Lime 
from Atmospheric Nitrogen.*’ By Sam Eyde. 


Indian Seciion. 

Thursday afternoons, at 4.30 o’clock :— 

March 25.—“ Native Man in Southern India.” 
By Edgar Thi rston. Superintendent, Ethnographic 
Survey, Madras. The Rt. Hon. Lord Ampihill, 
G.C.S.L, G.C.I.K., will preside. 

April 29.—“The Problem of Indian Labour 
Supply.” By Selwyn Howe Fremantle, I.C.S. 

May 13.—“ Some Phases of Hinduism.” By 
Krishna Gobinda Gupta (Member of the Council 
of India). 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor Sir Hubert 
VON Herkomer, C.V.O., D.C.L., R.A., will 
preside. 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock *— 

April 6 .— “Ceylon: its Industries and Material 
Progress.” By the Hon. John Ferguson, C.M.G. 
The Rt. Hon. Sir West Ridgeway, G.C.B., 
G.C.M.G., K.C.S.L, will preside. 

Aj’RIL 20,—“South Africa.” By the Hon. 
ChAri.es Gideon Murray. Lord Bra.ssey, 
G.C.B,, D.C.L., LL.D., will pieside. 

May 4.— 


Cantor Lfxture.s. 

Monday evenings, at 8 o’clock:— 

George Gerald Sidney, M.Inst.C.E., 
“ Steam Turbines.” Three Lectures. 

Lecture I.—March 22.—Advantages of steam 
turbines—History of modem steam turbines—Princi¬ 
ples on which they are constructed—Various types of 
steam turbines. 

Lecture II.— March 29.—Applications of steam 
turbines—Exhaust turbines—Mixed pressure, tur¬ 
bines—Condensers and vacuum augmentor—Turbo¬ 
dynamos and alternators—Turbo-pumps and com¬ 
pressors. 

Lecture HI.— April 5.—The marine steam tur¬ 
bine—Early history — ‘ ‘ Turbinia ” Comparative 
trials between reciprocating engine and turbine ships 
—Application to war ships—The great express 
Cunarders, * ‘ Mauretania ” and /‘ Lusitania ’’—Con¬ 
clusion. 

W. LancHESTER, ** Aerial Flight.” 
Tteee Lectures. 

’ May 3, 10. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, March aa...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W C., 8 p.m. (Cantor 
Lecture.) Mr. Georgfe Gerald .Stoney, “ Steam 
Turbines.” (Lecture I.) 

Survcy(3rs, la, Great GeorsTe-street, S.W., 8 p.m. 
Discussion on Mr. J. George Head’s paper, 
” Giant London.” 

Geograpbiral, Burlington«gardens, W., 8§ p.m. 
Captain S. S. Butler, “A Recent Journey through 
Northern Arabia.” 

East India Association, Caxtoii'liall. Westminster. 
S.W., 45 p.m. Mr. K. F. Chisholm, “ Indian 
Industrial Development.” 

Tuesday, March aj...Asiatic, Burhngton-gardens, W., 
4 p.m. Dr. M. Aurel Stein, “Explorations— 
Art h.'cological and Geographical—in Eastern 
Turkistan and Western Chm.i.” 

Royal Institution, Albemarle-street, W , 3 p.m. 
Prof. F. W. Mott, “The Evolution of the Brain 
as an Organ of Mind.” (Lecture V. > 

Civil Engineers, as, Great George-street, S.W., 
8 p.m. Mr. A. Mallock, “The Construction and 
Wear of Roads.” 

Photographic, 66, Russell-squarc, W.C., 8 p.m. 

Wednesday, March 24 . ROYAL SOCIETY OP ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. John 
Nisbet, “ Afforest.ation and Timber Planting in 
Great Britain and Ireland.” 

United .Service Institution, Whitehall, S.W., 3 p.m. 
Col. H W. Pearse, “ The Fiench Raid in Ireland, 
1798, and Short Sketches ol Other Attempts and 
Landings on the Coast of the United Kingdom.” 

Thursday, March 25 ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C.. 4J p.m. (Indian 
Section ) Mr. Edgar Thurston, “Native Man in 
Southern India.” 

Royal, Burlington-house, W , 4^ p.m. 

Antiquaries, Burlington-house, W., p m. 

Chemical, Burlington-house, W., 4 p.m. Annual 
General Meeting Address by Sir Wm. Ramsay 
(President), on “ Elements and Elet trons.” 

Child Study, Parkes Museum, Margaret-stroot, W., 
8 p.m. Prof. J. H. Muirhead, “ The Religious 
Difficulty in the Light of Mind Study.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. (i. A. Bryan, “ Aerial Flight in Theory and 
Prac tice ” (Lecture I ) 

Botanic, Inner Circle. Regent’s-park, N.W.. 4 p.m. 
Prof. W. B. Bottowloy, “ Remarkable Plants in 
the Society’s Victoria Regia House.” 

Friday, March 26 . Aeronautical (at the Hou.sb of the 
Royal Society oi- ART^,. John-street, Adelphi. 
W.C.), H p.ni. 

Royal Institution, Albemarle-street, W., 9 p.m, 

Mr. A. S. Eddington, “ Recent Results of Astro¬ 
nomical Research.” 

Physical, Imperial College of Science, South Ken¬ 
sington, S.W., sp.m. I. Prof J. A. Fleming and 
Mr. G. H. Dyke, “ Note on the Production of 
Steady Electric Oscillations in Closed Circuits and’ 
a Method of Testing Radiotelegraphic Receivers.” 
a. Prof. J. A. Fleming and Mr. H. W. Richard¬ 
son, “ The Effect of an Air Blast upon the Spark 
Discharge of a Condenser Charged by an Induc- 
duction Coll or Transformer.” 3, Dr, S, W. J, 
Smith, “The Action between Metals and Acids 
and the Conditions under which Mercury Causes 
Evolution of Hydrogen.” 

Saturday, Mar( II »7,„Royal InrtitntioB, Albemarle-itwot, 
w., 3 p.m. Prof. Sir J. J. Thomwii, «The Pro*- 
perties of Matter.” (Lecture V.) 
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NOTICES- 

NEXT WEEK. 

MonJ) VY, March 20th, 8 p.m. (Cantor Lec¬ 
ture.) GKOR(iE Gkk M 1) SiONhY, M.Inst.C.E., 
Steam Turbines.’* (J.cctiire Jl.) 
\VEf)NKsi)A\, Marc IT 31st, 8 p.m. 

(Ordinary Meetin^LT-) John C. Melijss, 
M.Inst.C.E., F.Ci.S., “The Island of St. 
Helena.” 

Further particulars of the Soc iety’s meet¬ 
ings will be found at the end of this number. 


QUESTIONS AND ANSWERS. 

In view of the fact that the Royal Society of 
Arts includes amongst its members authorities 
on almost every branch of human knowledge, 
it has been suggested that the value and 
interest ot the Journal would be greatly 
enhanced if some space wore devoted to corre¬ 
spondence of the “ Notes and Queries ” order. 
Readers in search of information on particular 
points which cannot be obtained from the 
usual books of reference, arc, therefore, in¬ 
vited to make their wants known in the 
Journal^ in the hope that they may be 
assisted in their difficulties by their fellow 
members. Further particulars will be found 
under the heading “ Questions and Answers,” 
on p. 400. 


PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURE. 

On Monday evening, March 22nd, Mr. 
George Gerald Sidney, M.Inst.C.E., de¬ 
livered the first lecture of his course on 
” Steam Turbines.” 

The lectures will be published in the Journal 
during the summer recess. 


INDIAN SECTION. 

Thursday afternoon, March 25th ; the Right 
Hon. J.oRi) .Ampihill, G.C.S.I., G.C.I.E., 
in the chair. 

A paper on “ Native Man m Southern India ” 
was read by EixtAR 'J'HrRsroN, Superin¬ 
tendent Ethnological Survey, Madras. 

The paper and discussion will be published 
in a future number of the Journal. 


FIFTEENTH ORDINARY MEETING. 

Wednesday, March 24th, 1909; The Right 
Hon. Sir Charles Wentworth Dilke, 
Bart., M.P., in the chair. 

The following candidates w^ere proposed for 
election as members of the Society :— 

Conn, W. J., Railway and Civil Engineer, State 
Railway, British North Borneo, Papar, via Jessel- 
lon, British North Borneo. 

Greenwood, H. B., The Pacific and European Tele¬ 
graph Company, Necochea 183, Mendoza, Argen¬ 
tina, South America. 

The following candidates were balloted for 
and duly elected members of the Society :— 

Arbuthnot, Ideut. Colonel G. H., care of Messrs. 
H. S. King and Co., g, PaU-mall, S.W. 

Buck, Sir Edward Chailes, K.C.S.I,, LL.D., care of 
Messrs. H. S. King and Co., '^5, Cornhill, E.C. 

Dunlop, David John, Inch Works, Port Glasgow, 
Scotland. 

King, Henry, F.R.H.S., lOOA, Queen Victoria- 
street, E.C. 

Sherali, Hon. Shaikh Sadikali, Khairpur, Sind, 
India. 
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The Chairman, in introducing the reader of the 
paper, said he was present to be shot at, because in 
the discussion which whs supposed to Jia\e taken 
place upon the topic in the House ol ('onimons he 
was reported as haxing said that the lecent scheme 
laid before Pailiament was finance ol awild-cat order. 
He did not, howevei, make that statement in a debate 
on foiestry, but on unemplo}inent, Mr. Guest, the 
Chairman of the Royal Commission, having brought 
the subject of forestry forward as a remedy foi casual 
unemployment. On that occasion he said he feared 
that the calculations that were laid before them, so 
far as England w'as concerned, could not be accepted 
as financially sound.” He carefully excluded Scotland, 
Ireland, and Wales from what he said, because the 
evidence with regard to Scotland w'as Nery strong. 
Ireland had always been treated sepaiately, and the 
Commission made a case, though he felt it was lather 
a doubtful one, wdth legard to Wales. As for 
the \ery large scheme laid before the House, which 
the jiaper described as outside the terms of reference 
to the Commission on Coast Erosion, he feared that 
the cause of afloiestation m%ht be found to have 
been damaged by the lather loose finance with which 
it had been there associated so far as concerned the 
chance of a great conifeious afforestation scheme in 
England being a paying concern. I'here had been 
four enquiries recently made into the matter. The 
latest of all, in rqoS, on which the cau^^e of 
afforestation was represented by Mr, Ridei H.iggaid 
and I*rof. Somerville, reported on ..florestatioii as a 
means of increasing employment during periods of 
depression in the labour market. On April 28th, a 
new warrant was issued, adding the question of 
afforestation to the reference of the Royal Commis¬ 
sion on Coast Erosion, originally limited to the sands 
of the sea shores or districts reclaimed from the sea, 
and dealing only with the unemployed. The fiist 
of the new senes of witnesses was then called 
befoie the Commission, and then there dawmed 
upon them a gigantic scheme, supjiorted, financially 
speaking, as far as England was concerned, by evid¬ 
ence which was at least inconclusive. The Commis¬ 
sioners were directed to form a scheme for an experi¬ 
mental treatment of forestry in connection with un¬ 
employment, and they brought forward a coniferous 
scheme dealing with millions. His own belief was 
on the side of afforestation, but he confessed it had 
been somewhat shaken by the evidence of the Commis¬ 
sion. The practical point now before the country which 
had to be considered was bow far it could be shown 
that the planting of coniferous timber in England 
would pay the State. That the experiment of grow¬ 
ing Douglas fii in Scotland was a promi.sing one he 
made no doubt, but it had yet to be proved that it 
would pay the Crown to plant Scotch fir, .spruce and 
larch in England, and he haid formed an unfavouiable 
opinion on that point bom the recent Report of the 
CoiPmission. Wiih legard to the duty of the 
Crown to plant and keep up oak fore.sts, he thought 
a strong prima facie case had been made out in 


favour of a national scheme of afforestation, because 
in all changes of science oak was likely to be 
necessary for many purposes, and the price of oak, 
though it might vary, would on the whole keep up. 
Oak took an average period of 120 years to mature, 
and only the Crown could afford to stand out of its 
money for that period. The question was affected 
in England by shooting ; and even if the owner did 
not cut down all the timber that would make money 
at a given moment, thinning would be conducted 
upon the v^ery opposite principles from those on w'hich 
scientific forestry was based. He knew of a muUi- 
millionaire who bought a magnificent series of English 
woods, and who proceeded to cut out of them the 
very trees which the woods were constructed to main¬ 
tain, because the leaves of oaks of a particular si/.e 
got in the way of the pheasants which he wanted to 
shoot. The prnna facie case foi maintaining oak 
forests was a sliong one, but it meant good land upon 
which oak would grow in a peiiod which would make 
it pay. A stiong case had also been made out for 
ash, and probably other tree*;, and such things as 
osiei growing; but the leal (juestion was as to the 
paying of conifeious timbei under Crown manage¬ 
ment, with regard to which a very clear statement 
was needed before a new scheme was put bcfoie the 
country. 

The paper read v\ as— 


AFFORESTATION AND TIMBER- 
PLANTING IN GRKAT BRITAIN AND 
IRELAND. 

B\ Dk. J. Nishet. 

During the last twenty-five years, four C'om- 
mittees and Commissions have been appointed 
by Government to deal with the question of 
Forestry in the United Kingdom, and with 
what is now, by rather a lax use of the term, 
spoken of as Afforestation, wdien timber-plant¬ 
ing is really meant. In i88;, a Select Com¬ 
mittee of the House of Commons recommended 
the establishment of a Forest Board and Forest 
Schools in England, Scotland and Ireland, and 
pointed out that, “ apart from any immediate 
pecuniary benefits, there would be consider¬ 
able social and economical advantages in an 
extensive system of planting in many parts of 
the kingdom, especially on the west side of 
Ireland and in the Highlands of Scotland. 
This subject is one of great importance, and 
well worthy of early consideration.” No action 
was taken in the specific directions recom¬ 
mended by this Committee. 

The second inquiry was made in 1902, 
when a Departmental Committee of the 
Board of Agriculture was appointed ” to 
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inquire into and report as to the present 
position and future prospects of forestry, 
and the planting and management of wood¬ 
lands in Great Britain.” Reporting in 1903, 
they urged “ immediate and effective pro¬ 
vision for bringing systematised instruction 
within the reach of owners, agents, foresters, 
and woodmen .... as the first requisite in 
any project for the improvement of forestry,” 
and recommended that “ addditional facili¬ 
ties for instruction be afforded,” and also 
that “assistance should be looked for from 
local authorities, societies, and individuals in¬ 
terested in forestry and technical education.” 
And they also made another very important 
recommendation, that Government “ should 
take steps to compile a statement of areas 
presumably suitable for afforestation in Great 
Britain.” But though they took note of “ the 
great area of waste land in these islands 
which mii>ht be afforested,” they expressly 
refrained from advocating “ any general 
scheme of State forests under present circum¬ 
stances,” .... and merely remarked that 
“ Once adequate provision for training is 
made and the consequent improvement of our 
present woodlands becomes manifest, it will 
then be opportune to raise the subject either 
of loans or of State forests.” The drawbacks 
to private planting were dealt with as “ Minor 
Considerations ; ” and while the Committee 
were not prepared to make any recom¬ 
mendation regarding the incidence of local 
rates on plantations and the assessed valua¬ 
tion of woodlands, they thought that the 
claims for “ extraordinary traffic ” made by 
local authorities against timber merchants 
(and therefore ultimately paid by the timber- 
grower) were unjust and “ unreasonable ; ” 
that the estate duties needed “immediate 
revision” as being “ peculiarly unfair to the 
poorer districts.” because “ the pressure of 
such a death duty on timber must both act as 
a bar to afforestation in districts most needing 
it, and compel the realisation of immature 
timber, thus preventing the practice of sound 
forestry;” that security was needed against 
fires from railway sparks (since very in¬ 
adequately provided up to a maximum com¬ 
pensation of £100 under the Railway Fires 
Act, 1905) ; and that “ in the public interest 
the owner of plantations, who himself keeps 
down ground-game, should have the right to 
recover compensation for damage caused by 
hares and rabbits from adjoining property,” 
so ruinous are these to systematic forestry and 
natural regeneration. 


Very little action was taken upon this report. 
Many of the most important recommendations 
have been tacitly ignored, and especially that 
recommending the detailed inspection and 
scheduling of land suitable for profitable 
planting, which must of course be a step taken 
before any practical scheme of very extensive 
planting can be properly considered. By not 
carrying out the recommendations of the Com¬ 
mittees of 1887 and 1902 much valuable time 
has been lost. 

The third inquiry was that which took 
place when, in October, 1907, a Committee 
was appointed by the Department of Agri¬ 
culture in Ireland to advise regarding an 
extensive scheme of forestry operations. Pre¬ 
vious to this, however, w'hile the Land Pur¬ 
chase Act of 1904 was under consideration, 
certain preliminary inquiries had been made 
as to the extent of waste and poor land which 
might probably be plantable with a reasonable 
prospect of direct profit, and the late Mr. 
Parnell’s estate (Avondale, co. Wicklow) had 
been acquired in 1903 and equipped as a school 
for the training of practical foresters. In April, 
1908, this Committee’s report was issued. It 
is by far the most businesslike and practical 
afforestation and timber-planting scheme that 
has as yet been suggested for any of the four 
countries forming the United Kingdom. It 
recommended the acquisition of sufficient land 
(including some of the existing 300,000 acres of 
w'oodland) to provide for the formation of about 
700,000 acres of woods and plantations, 
of which about 200,000 acres or more should 
be State forest.s in large blocks, while about 
500,000 acres of smaller areas should be under 
County Councils or in private ownership. 
The weakest point in this scheme is, it seems 
to me, that it is not intended to confine 
planting operations to waste land and really 
poor grazing tracts worth only about a shilling 
an acre, but it recommends the afforestation of 
grazing land worth about 3s. 6d. per acre on 
the average, and usually capable of improve¬ 
ment. Anyhow, what is of vast practical im¬ 
portance, it very plainly indicates how, in the 
Committee’s opinion, the money for carrying 
out this Irish afforestation scheme should be 
obtained. These proposals are still under 
consideration, though nearly a year has gone 
by without any pronouncement having as yet 
been made on the subject by Government. 

The fourth and last inquiry was that insti¬ 
tuted, after the Association of Municipal Cor¬ 
porations had (in 1907) Pressed upon the notice 
of Government “ its opinion that the time has 
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now arrived when the question of afforestation 
should be seriously considered,” through the 
enlargement of the Royal Commission on 
Coast Erosion to report whether ** it is desir¬ 
able to make an experiment in afforestation as 
a means of increasing employment during 
periods of depression in the labour market, 
and, if so, by what authority, and under 
what conditions, such experiments should 
be conducted.” Its report, submitted on 
January 4th, 1909, went far beyond the 
terms of reference as regards “ an experi¬ 
ment in afforestation,” and recommended 
the afforestation and planting of 9,000,000 
acres, mostly grazing land at present, within 
the next 60 years, at a rate of 150,000 acres a 
year, and at a cost of £1^ 6s. 8d. per acre, 
£b 13s. 4d. being for the freehold and 
£b 13s. 4d. for the expenses of afforestation, 
or ;^2,ooo,ooo annually—though it also out¬ 
lined a smaller scheme for afforesting and 
planting 75,000 acres annually at a total cost 
of 1,000,000 a year. With regard to the 

question of afforestation as providing suitable 
work for the unemployed, the Commission has 
reported that '^They have no hesitation in 
asserting that there are in the United Kingdom 
at any time, and especially in winter, thousands 
of men out of w'ork for longer or shorter 
periods, who are quite ready and able to 
perform this or the higher class of labour.” 
Here, however, their opinion is diametrically 
opposed to that of the Irish Forestry Committee, 
who were unanimous in stating that afforesta¬ 
tion would not prove a direct remedy for the 
chronic state of unemployment from which 
Ireland has for years been suffering, though 
they pointed out that any extensive scheme of 
planting must indirectly help to ameliorate the 
condition of the working-classes. The exact 
terms in which this clear Irish statement w^as 
made are as follows :— 

The question of promoting forestry as one of 
the means of dealing with what is called the problem 
of unemployment, having been brought to our notice, 
we think it right to state our opinion on this question. 
It is, emphatically, that forestry cannot be considered 
as a specific for curing the evil which is commonly 
understood when this problem is spoken of, that of 
the chronic disemployment, especially in large cities, 
of large numbers of people belonging to different 
trades or callings. That the promotion of forestry 
on an adequate scale will provide a great deal of 
employment is unquestionable,’and that is one of its 
principal advantages to a country. But such employ¬ 
ment would be employment Aitturally forthcoming 
hota the plantations and woods for the agricultural 
population in their vicinity, and it would be employ¬ 


ment for an industrial population, more or less rural, 
forthcoming from the industries and commerce which 
may be developed in connection with the conversion 
and handling of the forest produce. This sort of 
employment cannot be provided on a Jaige scale at 
once. It must be developed with steadiness and 
system, and above all it must be on sound economic 
lines. 

Our planting season is from autumn to spring ; 
and while the formation, tending, and harvest¬ 
ing of timber-crops will increase the amount of 
employment given to the rural population, it 
seems hardly reasonable to expect that plant¬ 
ing-work on wind-swept waste lands in autumn 
and spring can be suitable for the elderly, the 
weakly, and the least skilful and energetic, 
who must always be the first to be thrown out 
of work, and the last to become rt‘-employed in 
our largo industrial centres. Hut as a practical 
commentary on what the second city in the 
British Isles thinks of this remedy for the un¬ 
employed it is noteworthy that on February 
23rd, 1909, the Glasgow Distress Committee 
resolved that it should not be represented at 
any interview w ith the Secretary for Scotland-- 
which deputation w'as r('C(‘ived last Monday, 
March 22nd, two days ago -regarding a 
national scheme of afforestation. 

On the average, a 60-year old wood should 
yield about 100 tons weig-ht of timber per 
acre; and the felling, logging, transport, 
conversion and distribution of woodland pro 
duce will, of course, add directly and largely 
to the total amount of wages that would 
then be payable to labourers and work¬ 
men in this country, in place of being 
sent to foreign countries, as is at present the 
case. Indeed, there is hardly any branch of 
industry which would not benefit largely by 
our having extensive woodlands, and this 
obvious advantage is surely great enough to 
commend rational proposals for timber plant¬ 
ing to our national business instincts. 

The Royal Commission's vast scheme of 
afforestation is supported by financial calcula¬ 
tions showing that timber-planting will prove 
a very profitable investment for the nation 
eighty years hence. These actuarial calcula¬ 
tions have no practical value, for they deal 
with conditions and timber-crops which do not 
exist. They are little better than the usual 
prospectuses issued by vendors of concessions 
when floating speculative companies. If such 
calculations based upon vague data always 
came true there woiild never be insolvent joint 
stock companies or bankrupt tradesmen, for 
reasonable business men only embark on 
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ventures that g'ive fair promise of being profit¬ 
able ; and the nation will be unwise to risk an 
investment of either one or two millions every 
year for the next sixty years merely upon the 
hope of having very profitable money returns 
from eighty years hence onwards. It is in¬ 
disputable that timber-planting is desirable to 
the utmost extent possible ; but a great national 
scheme of afforestation should rest upon a 
broader and surer economic basis than subtle 
calculations (based mainly upon German data 
as to yield) that may easily be partially upset 
by heavy gales like those which wrecked the 
Tay Bridge, at Christmas, 1879, blew down 
millions of trees in Perthshire, in November, 
1893, and did a vast amount of damage to 
woodlands in Ireland, in February, 1903—^to 
say nothing of epidemic fungous diseases, such 
as the Larch canker, to the development and 
spread of which our comparatively mild, humid 
and equable climate is even more favourable 
than it undoubtedly also is to the growth of 
timber trees. Unquestionably, extensive planta¬ 
tions would give work to the rural population, 
and would bring great and almost immediate 
advantage to agricultute, especially to stock- 
raising, on wind-swept moors and hillsides; 
and ultimately the handling of the timber- 
crops and the timber itself, as a raw material 
for many industries, would circulate a very 
large total amount of monev throughout the 
British Isles. It is on these firmer economic 
realities, ratlu'r than on unreliable forecasts 
and calculations, that any national scheme of 
afforestation must be based ; and there can 
be little doubt that with the world's constantly 
increasing demand for wood, and constantly 
decreasing supply, well-formed plantations 
ought to prove a sound and remunerative in- 
\estment if made prudently, and on a large 
scale. 

The Commission has quoted many examples 
of profitable forestry in Britain ; but mention 
of dead failures seems to have been deliberately 
suppressed. What of the Knockboy planta¬ 
tions in Connemara, where 10,000 were lost 
utterly on a site upon which the planting ex¬ 
periment was foredoomed to failure ? 

It may be urged that these calculations as to 
profit eighty years hence are based upon 
German data; but this presumes that German 
physical and economic conditions are ana.* 
logons to our own, which is not the case. 
In Germany most of the vast woodland tracts 
have been under forest from time immemorial, 
have been under prudent management for 
generations, and have for at least during the 


last sixty or seventy years been worked with a 
scientific skill that we cannot hope to attain at 
once. Moreover, to plant bare, denuded w*aste 
lands with timber is quite a different matter 
from merely improving the management of 
great natural forests. To create new wood¬ 
lands on bare, impoverished, and often water¬ 
logged land involves a great capital outlay, 
with all the risks and disappointments at¬ 
tendant on a vast scheme of creating supplies 
of raw' material for the establishment of new 
industries in the British Isles. And if Ger¬ 
man results be appealed to for guidance in 
this particular business, then it is not to Saxony 
that one should look, but to Prussia, w’hich has 
much greater re.semblancc to Britain so far as 
regards its northern climate, its partial sea¬ 
board, and its great stretches of poor moor 
and heatherland, with a scanty population — 
although Prussia, too. has large areas of 
splendid spruce forests (Harz) and rich oak 
and beech (Soiling, Kins, Weser, ike.). During 
the four quinquennial periods from 1877 to 
1896 the average net income per acre per 
annum for the Prussian State forests w'as 3*7, 
4*1, 4*9, and 5*1 shillings; and though it is 
larger now than then, it does not necessarily 
follow* that British plantations on w'aste lands 
and poor grazing tracts w ill either equal or sur¬ 
pass in net income the profit earned in Prussia 
from 12 to 17 years ago. But as the reclama¬ 
tion and planting of waste land has been going 
on in Prussia continuously for over 55 years, it 
w'ould have been of special value to have had 
definite and unprejudiced evidence as to the 
actual material and monetary results now 
accruing from these plantations. 

So far as their report show's, the Royal 
Commission does not appear to have at¬ 
tempted to obtain any information on this 
most important point. Certain data referring 
to afforestation and planting, I can give you 
now, however, which will of themselves prove 
most emphatically that the physical and 
economic conditions throughout the waste 
land tracts of Prussia are entirely different 
from those obtaining in our waste land areas 
and poor pastures. Between October ist, 
1904, and September 30th, 1907, the Prussian 
State Forest Department acquired by purchase 
46,346 acres of waste land, and planted 
33,998 acres with timber trees of various 
kinds, mostly conifers, at an average cost of 
48s. per acre. But, besides that, village 
communes and corporations, and other bodies 
have likewise been carrying out planting 
operations, towards the expenditure on which 
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the State also makes a partial contribution. 
The Prussian Forest Department, to whose 
courtesy I owe these details, unfortunately did 
not state the cost of the land acquired ; but 
the plantin^;!^ ai £2 8s. per acre is very 
different from the average of £6 13s. 4d. an 
acre, which the Royal Commission considers 
necessary. 

The serious position of Britain with regard 
to timber is perhaps hardly as yet realised 
generally. Apart from all other timber, in 
1907 our imports of rough-hewn pitwood came 
to 2,627,209 loads, valued at ;fi3,049,484, while 
those of wood-pulp came to 672,499 tons, 
valued at ;^3,3i2,347. These two items alone 
amounted to '6,361,831, and exceeded in 
value the similar imports of any previous year. 
To supply these demands alone, without 
making any provision for future increase with 
increasing population, would need the annual 
fall from about 3,000,000 acres of conifer and 
other woodlands—that is to say, an annual 
cut of about 60,000 acres of w'oods worked 
with a fifty years’ rotation, or of 50,000 acres 
of woods worked on a sixty years’ rotation. 
The satisfaction of the future demands for 
pitwood is, surely one of the most important 
matters connected with afforestation in the 
United Kingdom. It is probably only a ques¬ 
tion of time before the large pitwood imports 
from the French State forests near Bordeaux 
to Britain must fall off, owing to the increasing 
demand for and the decreasing supplies of 
suitable wood for the collieries in the interior 
of France. In coming years the supply of 
pitwood to British coal mines is likely to cost 
more; and whatever tends thus to raise 
the price of working coal must at the same 
time influence all our industries dependent on 
coal as part of their raw material for producing 
commercial articles. The wood-pulp industry 
(hardly existing in Britain, and only on foreign 
wood) is capable of enormous expansion, given 
sufficient supplies of softwood; and it is an 
industry that would spring up in rural districts 
wherever such raw material could be supplied 
in large enough quantities. In 1904 mechani¬ 
cal wood-pulp cost in Britain 85s. a ton, in 1908 
it rose to 120s. In America its price has been 
trebled in the last ten years, and everywhere 
its value is bound to increase greatly in the 
near future. Pulpwood thus differs from pit- 
wood, for even now fairly large supplies of 
wood that might well be used in coal mines 
have little or no value in sUu owing to the cost 
of transport to the mining districts. 

And last year, a year of great commercial 


depression, our imports of pitwood and w'ood- 
pulp were far larger than ever before, increas¬ 
ing respectively by j^313,000 and ;^843,ooo, 
or ;^'i,i56,ooo in all, over the previous highest 
record in 1907. 


^Var. 

Hewn Pitprops or 

Loads. 

Value. 

Pitwood ... 

,.. 1906 . 

. 2,451,665 

.. 7 * 3.005 

>» »» 

1907. 

. 2,627,209 

. 3.049.4^ 

»» j» 

1908 . 

. 3,041,440 

.. 3.579.35.S 


Year. 

Tons. 

v.iluf*. 

Woodpulp ... 

. .. 1906 

606,811 

.. ^*2,915.209 

»♦ 

1007 . 

. O 72 , 40 () 

■ 33 * 2,347 

»» 

1908 . 

. 74 *<. 4'9 

. 3.^25.803 

Year. 

Combined value of Pitwood 

\ .ilu.- 

and Woodpulp alone .. 

. . 1906 

. i' 5 .<' 28 , 2 i 4 

♦♦ »» 

>» 

1907 

(>,361,831 

9 % >9 

)♦ 

1908 

. 7.205,158 

The total 

value of 

our wood 

and timber 


imports was ^27,507,410 in 1906, 27,093,054 

in 1907, and ;^‘24,3o6,059 in the depressed 
year of 1908. Of this total 18,534,958 in 
1906, ;^i7,i46,823 in 1907, and /^i 4 , 5 ^ 3»433 
1908 were for wood “ sawn or split, planed or 
dressed,” and at least one-third of this 
amount represents wages paid to foreign 
w'orkmen (in addition to the ordinary cost of 
extraction from the forests), a great part of 
which might be retained for our own industrial 
classes if we had the necessary raw material to 
operate upon. 

If our waste lands and poor pastures are at 
all plantable with profit, it will be in coniferous 
and softwood crops for pitwood and pulp that 
the best returns must be sought. Such crops 
are the most likely to thrive on poor land, cost 
least to establish, and give the quickest 
returns. It may be safely taken that 3,000,000 
acres of w'oodlands (chiefly conifer) are the 
minimum that should be provided either by 
the State on its own responsibility or in co¬ 
operation with County Councils and private 
landowners. 

To carry out a vast scheme of afforestation, 
such as the 9,000,060 acres of planting which 
the Royal Commission recommends, three 
main points have to be taken into consider¬ 
ation :— 

1. Money. 

2. Land. 

3. Labour and Supervision. 

I. Money .—With regard to providing funds 
no suggestion whateVbr has been made. With 
an enormous deficit to face, the Treasury 
cannot possibly grant funds for such a vast 
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and not immediately profitable investment. 
Probably the only way in which money can be 
raised as required will be to form a “ National 
Afforestation Fund” by issuin^^ j^uaranteed 
2 'i per cent, stock for the amount needed 
durini^ each of the next sixty years while 
planting continues. But why not here look 
towards Prussia for light and guidance 
Parts of the Grunewald J^orcst, near Berlin, 
have risen greatly in value, and portions of 
this are being sold, in order to buy big stretches 
of w'aste land for afforesting and planting. 
Now, the ^^561,000 a year at present being 
raked into the coffers ol the Commissioners of 
Woods, Forests and J.and Revenues of the 
Crown are mainly obtained from London 
house and ofhee property ; and as the 
hundred-year leases are now falling in, these 
most valuable properties can easily be sold to 
provide many millions of pounds sterling for 
the afforestation and planting of w'aste lands 
and poor pastures, if the Treasury approve 
and authorise such a course being taken. 

j. Land ,—The Commission estimated that 
6,000,000 acres of suitable land are obtainable 
in Scotland, 2,500,0'X) acres in England and 
Wales, and at least 500,000 acres in Ireland, 
making <),ooo,ooo acies in all. But the land 
area of Scotland is only K), 069,770 acres, while 
that of Ireland is 20,^27,947 acres; and to 
suppose that then.* is about twelve times as 
much plantable land in Scotland as in Ireland 
is incorrect, w^hile it is equally wrong to 
imagine that nearly one-third of the total area 
of Scotland is plantable wfith profit. Over 
million acres are above the 1,500 feet 
contour ; and to assert that nearly tw'o-fifths 
of all the rest is w^aste land or poor pasture 
plantable with profit must seem strange to 
those well acquainted with the Scottish hills 
and moors. Even in the most favoured locali¬ 
ties timber-growing can seldom prove profit¬ 
able as high as i ,000 feet; and if all the land 
above that elevation be subtracted, then it will 
probably be found that 6,000,000 acres repre¬ 
sent quite an irrational proportion of the re¬ 
maining land less suitable for agricultural occu¬ 
pation than for forestry. And as most of the 
hill land below 1,000 to 1,200 feet forms winter 
pasture for sheep stocks, if that be taken for 
afforestation the whole grazing industry will 
become dislocated, and the whole of the High¬ 
land sheep-farmers will be in a state of political 
revolt. 

But even more amazing than the extent of 
land considered suitable for profitable planting 
is the manner in w^hich it is proposed to be 
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acquired. No attempt is to be made to assist 
and encourage landowners walling to plant, 
and this is a very weak point in the scheme ; 
because, although u?ider existing conditions 
and laws the Stat(‘ is the only landowner that 
can afford to create large compact blocks of 
woodland without desiring quick returns, 
yet a vast State monopoly of timber-grow¬ 
ing can only be justified after the failure 
of fair attempts at assisting and encourag- 
ing private landowners by means of money 
loans and legislative amendments \€.g,^ as 
to settled estates, law of entail, rating 
and valuation, succession and estate duty, 
lands improvement, railway fires, damage by 
ground game, railway and road charges, and 
various other matters effecting land, crops and 
finance). Under the existing conditions, my 
own personal opinion (stated on page Qj of 
vol. i., ‘‘The Forester,” in 1905) coincides 
w’ith that expressed by the Commission, and 
is as follows :— 

“ The necessity for State assistance is a chronic 
diawback to planting for profit. Early in the last 
century this was just as much the case as it now is. 
Even then, although all the timber, bark, and small 
material from the copse-woods w^as easily sold at 
good prices, want of funds prevented extensive 
planting of waste lands. ‘ Such lands, it must be 
owned, are sufficiently abundant, but the great 
expense and slow returns of planting are inconvenient 
to the majority of land proprietors. . . . The ex¬ 
pense of planting is immediate and certain, the profit 
distant and precarious.’ {Quarterly Rei'iew, 1813, 
vol. X. p. 9.) 

“ This is precisely what the recent Committee on 
Forestry, 1902, has reiterated. The main drawback 
to planting is, and has alw'ays been, and probably 
alwa) s will be, want of funds ; all the other obstacles 
can far more easily be removed. 

“ But even if substantial inducements could be 
offered by (toNemment to private landowners, it 
would not necessarily follow that the plantations 
thereafter formed would be managed upon more 
business-like principles than are the existing woods 
and plantations. The State is the only possible 
landowner that can be expected to create large 
compact blocks of woodlands in the United King¬ 
dom, to be managed on sylvicultural principles, with 
the twofold object of providing supplies of timber in 
the future and of fostering and encouraging rural and 
wood-consuming industries. If this be a duty at all, 
it is the duty of the State, and not of the private 
landowner. The State is the only landowner that 
never dies nor is called upon to pay estate and 
succession duty, and it is the only landowner that 
can make large investments without being compelled 
to desire quick returns in the shape of income; 
hence the State is the cmly landowner that can be 
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sure of remaining free from the temptation to thin 
timber-crops at an early age and to a great extent— 
or, in short, that can afford to grow the best classes 
of timber upon rational principles.” 

Private timber-planting has hitherto failed 
from want of funds, oppressive legislation and 
financial burdens, want of money, want of 
systematic management, and overpreservation 
of game (especially ground game). But theec 
drawbacks can be remedied ; and till private 
landowners have been found unwilling to agree 
to reasonable proposals w'hen made by Govern¬ 
ment there seems no justification for the com¬ 
pulsory expropriation of nearly one-third of the 
whole of Scotland, as thus recommended by 
the Commission • — 

** It will be nece‘isaiy at an early stage, for the State 
to acquire suitable land, and at once the alternatives 
aiise of acquisition by negociation or by com¬ 
pulsion . . . we, therefore, recommend that com¬ 
pulsory powers be obtained by legislative enactment, 
and that a general survey should be made with a view 
to ascertaining what lands are available for the 
purposes of State afforestation. These lands should 
be purchased from time to time as leqidred, the 
owner receiving in compensation their full value in all 
the circumstances of each particular case, following 
the precedent of the Small Holdings Act, 1907, so far 
a.s it is applicable. Compensation should be paid also 
to sitting tenants,” 

During the last five months my professional 
advice has been asked regarding timber-plant¬ 
ing on several Argyllshire estates, and in each 
case I have advised the landowmer, before 
committing himself to any such investment, to 
ascertain from Government what financial and 
other assistance and encouragement they are 
prepared to give in this direction. But the 
recommendation of the Commission is dead 
against any such assistance :—” In no circum¬ 
stances, do your Commissioners suggest 
that the State should be expected to finance 
schemes of private afforestation, by w^ay of 
loan or otherwise. The security would not, in 
their opinion, in such cases, be of a sufficiently 
substantial kind to w’arrant such action.” 

Here again, however, on this most important 
point, the Irish Forestry Committee gave a 
different, and a far more common-sense recom¬ 
mendation in the following words :— 

“For the . . . . larger landed proprietor, the in¬ 
ducement must be of a nature that would relieve him 
to some extent from the immediate lock-up of capital 
incurred in planting operations, and at the same time 
provide a guarantee that, the outlay would prove, so 
far as the holding is concerned, a sound investment. 
Easy loans, with deferred interest, absolute security 
of tenure in respect of the lands coming under the 


scheme, and free advice in all branches of forestry, 
are the chief means which seem to us best calculated 
to meet this case.” 

When It seems to suit their purposes, the 
Commission quote German and French forestry 
statistics, though they ignore other very relevant 
data. In both France and Germany the great 
bulk of the woodlands is in private or corporate 


ownership.— 

France. 

German}. 


Acres. 

Acres 

Woodland area. 

23,400,000 . . 

. 34,730,000 

Percentage of woodlands 

owned by :— 

Per eent. 

Per cent. 

State and Cl own .... 

11 . . 

33 

Piivate landowners 
Church lands ^ other 

()G\ .. 

47 ^ 

endowments, muni¬ 



cipalities, village coin- 
munals, and coipora- 



tions . 

22.. 

, 1Q\ 


Although both of these countries are devot¬ 
ing large sums annually to the acquisition and 
planting of waste lands, yi't privati' planting 
is encouraged, and compulsory acijuisition is 
only resorted to in extn'me cases (c..g., moun¬ 
tain-planting in the Pyrenees) ; and even then 
the planted land can be subsequimtly re¬ 
acquired by the original owner at its actual 
cost after the rchoisement has been carried 
out. Why should not reasonable endeavours 
be made in this direction in Great Britain 
The Irish Forestry Committee's Report of 
April, 1908, is much more commonsense in 
this respect when it advocates the planting of 
200,000 acres of State forests in large bloc ks, 
and of 500,000 acres by County Councils and 
private landowners in smaller blocks. And, 
further, the class of land acquired for planting 
should certainly not be that having a freehold 
value anything like so high as /,'6 13s. qd. an 
acre, for many thousands of acres can easily 
be acquired at about £2 an acre, plus sheep 
acclimatisation value of about other 5s. per 
acre, or £2 5s. in all. 

3. Labour and Su£)ervision ,—Even suppos¬ 
ing that the ^'2,000,000 a year recommended 
by the Commission to be spent on acquiring and 
planting land could be provided, it could not 
be economically spent at present owing to the 
Committees’ recommendations in 1887 and 
1902 not having been acted on. Within the 
last five years small schools for practical 
foresters have been formed at the Forest of 
Dean for England and Wales, and at Avon¬ 
dale (co. Wicklow), for Ireland; but as yet 
no such school has been established in Scot- 
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land, and the only places where more or less 
systematic outdoor instruction in woodland 
work is there given are private estates such as 
Scone and Murthly, in Perthshire. In this 
respect Scotland is deeply indebted to land- 
owners like the Earl of Mansfield, Mr. Stewart 
Fotherin^i^ham, Mr. Munro Ferguson, and 
some others, who have done much to advance 
the education of forest apprentices. But for a 
great national scheme of planting a large 
number of well-trained practical foresters will 
be required, and such training has not yet 
been organised to meet the demand that v\ould 
then be made for men of this class. And the 
labour difficult}^ will bi* enormous. Already in 
Argyllshire, planters and nursery hands 
receive ,^s. 4d. a day, and are exceedingly 
scarct*. Special arrangements would have to 
be made for planting colonies, while the men 
engaged would need extra close supervision. 
No class of work can more readily lend itself 
to s( ampin,i^ than planting; and if the planting 
be badl\ done, then the Commission's sanguine 
financial lorecast becomes utti'Hy impossible of 
realisation. 

Nothing is yet known as to the intentions of 
Government with regard to cither the Irish 
schemi‘, or that recommended for Great 
Britain. In the House of Commons, on 
February i;th, i9og, Mr. Hums, President of 
the Local Government Hoard, said concerning 
the latter that— 

“ ()ne of the reasons why the Government did not 
include aflbrestation in the Kin<»’s Sjieech was, that 
the Report was only just submitled to them, and was 
to be read in conneciion with the Report of the Poor 
Law, It was a subject that did not require legisla¬ 
tion of in elaborate sort, but it did require a great 
deal of money, and the Goveinment were not justiiied 
in including any proposals in the King's Speech in 
regard to it until they knew what money the Chan¬ 
cellor of the Exchequer would be able to place at 
their disposal. The thing, however, had pas'.ed from 
an experimental stage, and the Government were 
seiiously considering it with a ^iew to action.” 

This last official statement was immediately 
contradicted by Mr. Munro-Ferguson, who 
maintained that— 

“ The right hon. gentleman was entirely wrong in 
telling the House that afforestation had passed beyond 
the experimental stage. There had been a few ex¬ 
periments by a few scattered landowners, but the 
State itself had done absolutely nothing, The State 
had not pnly kept its own forests in a most dis¬ 
graceful state, but it had failed, in spite of every 
kind of pressure, to provide any training whatever 
either for its own servants or those of the private 
adventurer. We must at least have two Schools of 
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Forestry, and the Government would w'ant about 
^100,000 to start with.” 

Now', all that has been done experimentally 
by Government, was thus summed up by Mr. 
Pease, Junior Lord of the Treasury, on 
February nth, iqo8 : - 

“ The amount spent by the Commissioner^* on 
Woods and P'orests during the last ten yeans, in 
England and Wales, on afforestation, by which term 
is meant planting new areas, not previously under 
timber, as distinguished from re-planling old w oods, 
is about ;^*5,000. The cost of land, in Plngland and 
Wales, bought during the same peiiod for afforesta¬ 
tion, is about ^1,200. There has been no expendi¬ 
ture on planting new areas in Scotland or Ireland, 
but j^25.ooo has recently been spent in buying land 
in Scotland for afforestation.” 

.Since then no plantings has yet been done on 
this Crowm estate of inverliever, Argyllshire 
(bought for ;^25,ooo) ; but planting is to begin 
this autumn, and only 150 acres a year are to 
be planted for the next twelve years. 

And Mr. Burns’s statement, that anything 
like a great national scheme of afforestation is 
”a subject that did not require legislation of 
an elaborate sort,” is quite wrong, and simply 
shows that apparently Government have as- 
yet no proper idea of this subject at all. Very 
numerous legislativi* amendments will have to 
be made in existing Acts rights of owner 

in possession under law' of entail in Scotland, 
and various other Acts previously referred to),, 
w’hich are bound to have far-reaching conse- 
quent'es. And the proposal to expropriate for 
afforestation about one-third of the land of 
Scotland, must either result in the fall of an}' 
Government that is foolish enough to propose 
it, or, if carried, will mark the first and the 
greatest step towards an era of Socialism 
in Britain. And if land is to be forcibly 
nationalised for forestry, then the ancient 
royal forests must be the first areas dealt 
with by the State and expropriated from the 
Crown. 

With both the Irish Forestry Committee’s and 
the Royal Commission’s contradictory reports 
before them, it may probably be expected that 
the Government will desire more detailed infor¬ 
mation regarding separate schemes for Eng¬ 
land, Scotland, and Wales. The best way of 
formulating really sound and practicable 
schemes is, perhaps, first of all to determine 
to what Department of Government afforesta¬ 
tion work in each country shall be entrusted ; 
and then in each of these three countries to 
appoint a National Forestry Board or Afforesta¬ 
tion Committee, consisting of representatives 
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of (i) Government; (2) County Councils ; and 
(3) Landowners, Land Agents and Sheep 
Farmers, to consider and report, whilst 
simultaneously collecting reliable local data, 
county by county, regarding the amount of 
plantable land probably obtainable on reason¬ 
able terms, and the existing conditions with 
regard to the supply of labour suitable for 
planting-work. And if, as should certainly be 
the case, it be desired to assist and encourage 
landowners to plant {e.g,, by granting loans 
at 3 per cent, under proper conditions as to 
security and systematic planting and manage¬ 
ment, and by lightening the burdens on land 
put under timber), then such boards or com¬ 
mittees will havt' many knotty points to 
consider. Thus, with regard to rating, it will 
not be sufficient merely to exempt the land 
from rates till the timber-crops give good 
returns, for that would mean throwing an 
additional burden on the whole of the rest of 
the rateable land in the county ; and the only 
way of removing a difficulty of this sort will 
be for Government to give an annual bonus 
equal to the amount of rate paid until returns 
are obtainable from the timber-crop. 

1 he Royal Commission has not given suffi¬ 
cient consideration to the great practical diffi¬ 
culties connected with hill planting on a large 
scale. Probably they had no evidence before 
them as to the immense jungle of long grasses 
and weeds that springs up when the sheep are 
taken off and the area is fenced and planted, 
and late frosts in spring have done much 
damage in many recent plantations. 

Confining my remarks merely to Argyllshire, 
which contains much suitable land, an enor¬ 
mous amount of drainage will be needed, for 
in many parts the average rainfall is near or 
over 100 inches. And throughout the greater 
part of Scotland landowners, factors, foresters, 
and labourers will all have to be educated up 
to the point of seeing how pernicious on stiff 
or peaty soil is the now long^practiced, irra¬ 
tional system of notch-planting, unsuitable for 
any except a very light’ soil, though it is cer¬ 
tainly the cheapest method of planting. * ‘ Profit¬ 
able crops have been raised thus in the past, 
and why not now ? ’' they ask ; or else unfavour¬ 
able criticism of this method is met with a cold 
and rather contemptuous silence. It will take 
years to educate the Iqf^al labour up to this 
point, and it is hardly jconceivable that casual 
labour will meanwhile be obtainable either in 
sufficient quantity or with the necessary skill 
for this particular kind of out-door work. 
Sometimes, also, the objection has been raised 


that extensive planting would increase the 
raintali, impair the climate, and affect the 
national character. Such fears are unfounded. 
It is not on local and interior conditions that 
our damp insular climate is mainly dependent, 
and by which it is regulated, because the chief 
factors are the Great Atlantic Gulf Stream to 
which our mild, equable climate is due, and 
the moist Atlantic winds coming from the 
south-west, which prevail throughout the 
greater part of the year. Large woodland 
tracts would hardly, if at all, increase the rain¬ 
fall perceptibly, though their influence would 
certainly tend to increase the relative humidity 
of the atmosphere in the vicinity of the forests; 
but any drawback which might possibly thus 
arise (and this it would be difficult to esti¬ 
mate beforehand) would certainly be far out¬ 
weighed by the additional shelter they would 
provide for grazing stock, and by the water¬ 
storing capacity of the woodlands and the im¬ 
munity against inundations that this tends to 
provide. The heaviest annual rainfall in the 
British Isles is in Cumberland (Styhead Pass), 
but is the character of Cumberland men there¬ 
fore impaired on that account ? Or has that 
in the slightest degree dulled their natural 
shrewdness or their business instincts anil 
capacity ? 

In conclusion, it has often been asserted 
that extensive planting would interfere greatly 
with sport. If the bare Scottish deer forests 
were covered wdth woods the character of the 
sport would certainly be changed; but it is 
far more likely that the sport would be im¬ 
proved than deteriorated thereby. Any closer 
consideration of this'particular point, however, 
would only unnecessarily extend this already 
long paper. 


DISCUSSION. 

Sir Herisert Maxwell, in opening the discus¬ 
sion, said he had been much impressed by the \iew 
taken by the author of the possibilities of an industry 
which was essential to the future of all other great 
British industries. 'None of the principal industries 
of this country could subsist without an ample and 
reasonably cheap slupply of timber. He had taken 
out the figures of the timber consumption in this 
country and the rise in price during the twenty 
years from 188G to 1905, and he found that 
while the import ,had risen 90 per cent., the 
average price of timber had risen during that period 
22 per cent. He thought it was a very grave 
consideration for the manufacturers of this country 
how far any of the industries pould face with any con¬ 
fidence a further risei of 22 per cent, during the next 
20 years : it would bfc almost prohibitive. The foreign 



March 26, 1909. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


395 


supply was not likely to get larger, the accessible 
forests in the world were disappearing, and the price 
was rising steadily. During the more than 20 years 
he had been a railway director, the companies had had 
to pay more heavily each year for their timber supplies. 
It might be said that the price of British timber had 
diminished, but he thought there were conditions 
affecting the home timber trade which did not give 
quite lair results. In the first place, there was 
the very irregular supply, for which the producers 
were to blame. The authoi had criticised very 
severely the findings of the Royal Commission. 
Personally he agreed with a good deal that had been 
said, especially that it would be ridiculous to expect 
to rear piofitable woodlands above the thousand feet 
level in Scotland; but he did not agree with the 
author that the British Isles w'ere more liable to gales 
than the Continent. This country suffered more from 
them not only because of the way in which the wood¬ 
lands had been planted, but because of the drastic over- 
thinning to which they had been subjected. When 
the Romans landed in this country 2,000 years ago. 
everything under the thousand feet level was dense 
forest from sea to sea, and there was no meteoro¬ 
logical reason why, except on the exposed seaboard, 
that should not be the case again. One point in the 
Royal CommissionVs Report was worthy of special 
attention, the social point. It was brought out in 
Dr. Schlick's evidence how closely the forestry in- 
dustiy was associated with small holdings in Bavaria 
and Bohemia, the men who wotked on their small 
holdings of Irom one to ten acres during the summer, 
finding constant employment in the forest during the 
autumn. The very large proportion of croltcra who 
had claimed and obtained pensions in the West 
Highlands under the Old Age Pensions Act on the 
ground of the inadequacy of their living, showed 
what a low level of subsistence was attained by 
people dependent only upon arable land in very small 
portions. Apart from the economic consideration of 
the question, of which he did not take so despondent 
a view as the author, it was worth the attention of the 
rulers of this country, not to put people back on the 
land, which was a hopeless business, but to keep them 
from leaving the land, by providing, in forestry, a 
source of winter employment As the forest grew to 
maturity, many other subsidiary industries would also 
grow up. It was in that direction they most hope¬ 
fully looked, not only for the success of the subdivi¬ 
sion of land into small holdings, but also for maintain¬ 
ing a vigorous and healthy population upon the land. 

Mr. H. J. Elwes, F.R.S., said the paper was 
practically a criticism of the Report of the Royal 
Commission. He could not conceive how men 
could have been appointed by the Government to 
enquire into a subject, who carefully avoided calling 
9 very large proportion of witnesses who could liave 
told them what they wanted to know. As a matter 
of fact, the Commission was appointed for a different 
,purpose. It would have been supposed that what¬ 


ever might be said against the land-owners of Great 
Britain, at least they or their agents could have given 
the Commission more practical knowledge on 
that particular question than anybody else. It was 
ridiculous to encjuire into such a subject with¬ 
out going to the men who really did know. Speak¬ 
ing from the point of view of the English land- 
owner, he agreed with almost everything the Chair¬ 
man said in his opening reraaiks, because it was 
necessary not to mix up the two questions of un¬ 
employment and forestry, which had absolutelv no 
connection. He had employed agricultural labourers 
who were out of work in the wintei for .ifforestation 
purposes, and it was the most costly and unsuccesslul 
experiment he had ever made. The point the Com¬ 
mission entirely overlooked was, that where unem¬ 
ployment was rife theie was no land capable of being 
acquired at a price, or which was suitable m its 
character to grow profitable trees. Trees of a sort 
could be grown on almost any land, but it was im¬ 
possible to grow trees that would compete with 
imported foreign timber on the land the Government 
expected to buy at ^‘2 an acre. In the Appendix to 
the Report of the Commission, the six gentlemen 
who were sent out into six different districts ot 
England to search for land, stated that they 
could not find any. It was impossible to 
find in those reports a single instance of an 
area of 1,000 acies in a block which they were 
able to select as likely to prove an economic experi¬ 
ment for the Government to undertake. He was not 
referring to Scotland, Ireland, or Wales, where there 
were many thousands or millions of acres available if 
the people would only give them up. The whole 
bottom wa-* really knocked out of the Report. In the 
first place the premises in the financial part were 
rotten, because they were based upon conditions 
derived entirely fiom Germany, where neither the 
social, climatic, geological, nor any of the other con¬ 
ditions applied. A good deal of private propeity 
would be found in Geimany and France which had 
been just as badly managed as hinglish woodlands for 
precisely the same reason, namely, that it ])aid better 
to have lots of game than fine trees. Any practical 
valuer or land agent would give the opinion that it 
was ten times easier to sell a good sporting property, 
with a lot of ornamental and artistic limber upon it, 
than it would be to get a single bid for the most perfect 
10,000 acres of German pine forests that ever existed. 
It was impossible to pretend that this country could 
ever compete with the North of Europe in the pro¬ 
duction of timber. Wood-pulp might be made if the 
water-power was available, but it could not be found 
close to sufficiently large areas of land where the pulp 
could be grown; and, even if it could, it would be 
found that, with cheap foreign labour, pulp-wood or 
pit-wood would be imported into this country at a 
cheaper price than it could be grown 30 or 40 miles 
off from the place in England where it was to be 
used. He could not personally compete with pit- 
wood imported from Bordeaux, even in a district only 
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20 miles distant from bis land. English plantations 
could not profitably be extended on poor waste land 
that could be bought at ^2 an acre. Much more 
good would be done by growing hard woods, such as 
elm, ash, and oak, on better land and in places where 
they were wanted, than by trying to cover a lot of 
barren mountains, in the very few parts of England 
W’bere such existed, with timber of a cheap class which 
could never be grown at a profit. If, however, induce¬ 
ments were given to English land owners to grow 
timber, they could grow it as well as the Germans, 
but they must receive fair play, and it was impossible 
to say that was given to them with the present system 
of taxation and rating on woodlands. It was neces¬ 
sary also to have fair railway rates, there being 
nothing so grossly unfait in England as the preferen¬ 
tial railway rates which were given to foreign timber. 
As long as such unfair conditions existed it would be 
im]>ossible to have anything like the expansion of 
plantations that he would like to see. By the Report 
of the Royal Commission this country was asked to 
raise fuinE lor the benefit largely of Scotland. 
Supposing that even one-tenth part of the recom¬ 
mendations of the Commission were carried out, the 
market would be entirely destroyed for all private 
growers of timber in England. If the timber 
merchants of England knew that the Government 
must cut down the timber on their land and sell it, 
they would offer a ridiculous price for it, because the 
Chancellor of the p^xebequer would not be able to wait 
and hold back the timber for a favourable market. 
Although he admitted that the price of timber was 
likely to rise, he thought it would not do so as much 
as some people expected. It was time the true facts 
of the case were brought to the notice of the Legis- 
latuie, before > they landed the country in such a 
gigantic gamble as the scheme of the Royal Com¬ 
mission pioposed. 

Pi of. J. B. Parmer, P\R.S., emphasised the neces¬ 
sity of an improvement in forestry education in 
this country, which, he contended, was lamentably 
behind what it ought to be. He had been glad to hear 
the author make such strong protests against purely 
theoretical teaching, having always felt that demon¬ 
stration areas were of supreme importance in this 
country, because of the knowledge of local conditions 
which was thereby obtained. He did not depreciate 
the value of the instruction imparted at the great 
forestry schools such as Munich, but the conditions 
there were totally different from those obtaining 
in this country, where it was necessary to pro¬ 
vide areas in which foresters could be definitely 
trained under the conditions in which they would 
have to work. Forestry must be treated as a kind of 
intensive cultivation, and there ought to be a school of 
forestry in this country on en experimental scale, 
which did work similat to that which Rothamsted 
carried out for agriculture. There was a school at 
Oxford, and others had been begun at Cambridge, 
and elsewhere, but through the lack of experimental 


stations, they were not nearly so efficient as they 
might be. 

The Chairman (The Right Hon. Sir Charles 
Wentworth Dilke) in proposing a cordial vote of 
thanks to the author for his exceedingly interesting 
paper, regretted that someone had not attended the 
meeting to represent more strongly than had been the 
case those people who were desirous of trying a large 
afforestation scheme in England, because it would be 
admitted that it would be impossible to make it a 
national scheme if it was to apply to Scotland and 
Ireland only; the English case would have to be 
faced. He contended that coniferous timber could 
not be grown to pay in England, even larch. 
It was impossible to find any but exceptional 
places in Pmgland where either larch or spruce could 
be grown without diaining the ground The land 
always appeared to be either subject to occasional 
droughts, during which the trees died, or if it was 
fairly watered ground the odds were that the roots 
got into peaty stuff, so that moss was produced upon 
them, and that trees could not therefore be produced 
to pay. Reference had been made to the Dean 
Forest School, whi6h was under very good control, 
and if only people would begin to draw foresters 
from it, it would soon spread. This country had 
been horribly backward up to the present time, and 
it was only within the last few years that a school of 
assistant woodmen had been produced who could tell 
the difference between Pacific Slope Douglas and 
the Colorado Douglas, two trees which were 
botanically the same, but which for the purpose of 
growing timber were as different as chalk from cheese. 
With regard to demonstration areas, he believed 
that for oak forest, there was nothing so good 
in England as the High Meadow Woods, under 
Dean Forest management, which were by far the best 
oak woods in this country. On the other hand, such 
a demonstration area should include a portion show¬ 
ing the worst po^ible growth of oak, and that 
was also in existence in what were known as the 
orchards, the oak trees in which looked like small 
apple trees of very ancient date. As a result of the 
enquiry previous to the recent Royal Commission, 
Alice Holt was produced as a demonstration area,, 
though also an example of what to avoid and not to 
follow. The Crown forests were originally planted 
for the supply of oak timber to the Kavy, and it had 
always been frankly stated that the question of profit 
was not seriously considered, it being merged in the 
question of the necessity of providing for national 
defence. In recent times there had been a great im¬ 
provement. The only large oak wood in England was 
Dean Forest, which eontained—including neighbouring 
Crown freehold—19,000 acres of unbroken oak forest.. 
There was no doubt/that the growth of oak would pay 
the Crown, and so, perhaps, would ash and other 
timbers. He had particularly wished to hsar some¬ 
thing with regard to Douglas fir, because the enormous> 
bulk of the evidence of the lost Royal Commission 
relied mainly uponjhat timber; but there was nothing 
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like a proof of success, except in a few cases in 
Scotland. 

Mr. Elwrs, interposing, said he gave very com¬ 
plete statistics, in his book, with regard to Douglas 
fir, at four English place.s. 

The Chatkman, continuing, said that one of the 
questions on which information was required was, 
what chance there was of growing pulp timber at a 
profit in this country. A good deal of the case of the 
Royal Commission was based on the assumption that 
the production of pulp from other countries would so 
greatly fall off, that pulp would fetch a price which 
would enable it to be grown here. Of that he was pro¬ 
foundly sceptical. With legard to pit-prop timber, it 
was not all drawn from a single kind of tree or countrj\ 
Different kinds of pit-props were required, some hold¬ 
ing tight as long as possible, and others yielding 
gradually to piessure, until the whole of the vacant 
space was filled by the weight of the rock. 
The production of the French forests was not 
declining, but, on the contrary, increasing and keep¬ 
ing pace with the demand. The pit-props obtained 
from Western France were only in the nature of a 
by-product, turpentines and essences first of all being 
extracted from the tree. Again, there was an 
infinite supply of wood of the same infeiior kind 
entirely untouched in Corsica and other places on the 
borders of the Mediterranean. lie bad recently 
discussed the question of pulp timber with experts, 
and many denied that a permanent falling off in 
it was likely. It was necessary to get some facts 
with regard to the possibility of growing pulp 
profitably in this country. Anybody could grow 
spruce for Christmas trees, but when they passed an 
age at which a magnificent profit could be made on 
them, if a market could be found, English spruce 
was apt to be conspicuous by its inferiority. 
People had not learned to grow spruce in this 
country, and that tree was probably not suitable to 
it. The Corsican pine had not been mentioned. This 
tree in inferior soil both in England and in Belgium, 
on sand, yielded good results. It was a prey to the 
attacks of the pine-shoot beetle, although less than was 
bcotch. As a matter of fact, all failures were excluded 
from the volume of evidence, and the question of the 
ravages of the pine-shoot beetle was conspicuous by 
its absence. Such insect pests could be stamped out, 
but, as with drainage to prevent mossiness m spruce, 
the triumph of man over Nature was too costly for 
the financial scheme. Neither the Government nor 
the counties could be e.xpectecl to go into specula¬ 
tions of the kind suggested unless a fair financial 
statement was produced, showing that they had at 
least some chance of getting their money back. 

The resolution of thanks was then put, and carried 
unanimously. 

Dr. Nisbet, in reply, said the discussion had 
proved more clearly than before that what was re¬ 
quired was not a general scheogy(t» but that each 


country must consider a scheme for itself. Evidence 
had been adduced showing that England was not 
at all suited for the conditions that had evidently 
been in the mind of the Royal Commission. There 
was no doubt that a far better class of land was re¬ 
quired to grow oak than waste land and poor ])as- 
ture; but even on such lands in Scotland, when 
once woodlands were well established, ash and other 
hardwoods grew freely, and they were much more 
likely to pay in those parts than if they w’ere planted 
on bare hill sides. With regard to the (question of 
pit-props, if the price of wood went up it must 
necessatily affect all the industries of the country. 
That uas particularly the case with pitwood, because 
coal was the raw material for nearly e\ery one of the 
British industries ; and whatever tended to force up 
the cost of working coal must have a very bad efiect 
on British trade and commerce. It was an open 
question whether greater damage would be done by 
gales in the British Isles than on the Conlineni 
This country did not possess such extensixe forests, so 
that it was impossible to say from experience what 
effect would be produced. The climate of ihiscountiy 
was certainly more favourable to the growth of timber 
trees than the Continental climate ; but it must not 
be forgotten, al.so, that its mild equitable climate, 
with the long autumn and i»pring, was at the 
same time more favourable for the fructification 
of fungi, and that late and eaily frosts do more 
damage here than on the Continent. Unfortunate)}, 
the Douglas fir in Scotland had, in a good many 
instances, been attacked by a rather serious fungus- 
disease, which might possibly become of the same 
importance as the lauh canker. ^lenzies spruce 
was also not exempt from the disease, and it would 
be a great misfortune if large plantations were made 
without proper experience being ac(|uired by experi¬ 
ment as to the proper soils, situations, and method>» 
of growing those valuable timber trees. Whatever 
might be the case in England, spruce and silver 
fir grow well in Scotland, and up till bo or 70 
^ears of age would probably give good returns (or 
pulp-wood. Spruce, undoubtedly, grew better in 
the north and west of Scotland than anywhere in 
England. With regard to what Sir Herbert Maxwell 
said of the great advantage that would be obtained by 
keeping the people on the land, even in Germany 
attention had been drawn in the Reichstag witbm 
the last three weeks to the growing difficulty of 
the problem of retaiiiing men on the land, e\en 
in the forest areas, where constant woik was 
obtainable. The men had begun to show a desire 10 
drift towards the towns, but extensive forests would 
do as much as anything to counteract that desire. It 
seemed to him that England, Scotland and Wales 
ought to appoint separate..Committees, similar to the 
Irish Forestry Committee, to deal with the local con¬ 
ditions, and that far broader views with regard to the 
ownership and management of new woodlands should 
be taken than was the casein the Royal Commission^ 
report. 
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HOME INDUSTRIES. 

Minet \ and the Neiv Act .—The Miners* (Eight 
Hours) Act which comes into force (outside Northum¬ 
berland and Durham) on the 1st July, will 
revolutionise the existing system and necessitate 
readjustment of working hours. The Executive of 
the Miners’ Federation of Great Britain has decided 
to call a general conference of all the mining districts 
in Great Britain to consider the position. The 
difficulties in the way of the men are intensified by the 
vaiying conditions which prevail in the numerous 
coalfields. In Scotland, Fife and some of the other 
districts already work an eight hours day, and in 
Nottinghamshiie and Staffordshiie eight hours has 
been the lule at many collieries, so that the adjust¬ 
ment to the new conditions will be comparatively 
easy. But it will be difi'erent elsewhere. In South 
Wales it has been the custom to work four long days 
of ten hours and two short days of seven hours a 
week. In Lancashire a ten houis day has been 
worked at a good many pits. In Northumber¬ 
land and Durham it has been the practice to work 
the pits with two sets of coal - hewers working 
foi seven houis and one set of labourers and boys 
working from nine to ten hours. Obviously the 
adjustments of working-hours must be separately 
undertaken in each coalfield even though the 
national conference may agree to a general policy 
to govern the procedure to be followed throughout 
the country. The negotiations will have to be 
\ery tactfully conducted if matters are to 
be settled without seiious friction. The English 
Conciliation Board agreement contains a clause 
which empowers either party to give notice to termi¬ 
nate the agreement, but no notice has been given. 
The South Wales agreement contains no. such clause, 
but the coalowners have obtained an opinion from 
counsel that the Act ends the agreement, while 
another counsel has advised the miners that it does 
not. With the exception of the small coal field 
in the Forest of Dean, and some pits in South 
Staffordshire, all the mining districts in Great Britain 
are members of the Federation, and it is hoped by 
taking concerted action to secure for the men the full 
advantage of the Act without any serious loss in 
wage-earning capacity. 

Labour Exchanges .—A special Conference of 
Trade Union delegates, convened by the Parlia- 
mentaiy Committee of the Trades Union Congress, 
met last week to consider the question of labour 
exchanges. The merits of the German system of 
labour exchanges were fully recognised by the Con¬ 
ference, and the four members of the Parliamentary 
Committee of the Trades Union Congress who re¬ 
cently visited Germany testified to their success. A 
resolution approving the establishment of Labour 
Exchanges on a national basis, under the control of 
the Board of Trade, provided that the management 
Boards contain an equal proportion of employers 
and representatives from trades unions, was passed 


unanimously. Probably before long an experiment 
on the lines suggested will be tried. It will be noted 
that the Trade Unions make a point of being fully 
represented upon the management of the exchanges. 
What should be the attitude of these labour ex¬ 
changes in matters where the interests of employers 
and employees afe opposed } Should the exchange 
intervene in questions of wages and conditions of 
labour in the sense of refusing to notify situations in 
which wages and conditions do not conform to the 
** recognised,*’ or trade union, standard } In Germany 
that question has been answered in the negative. 
No public labour exchange regards the enforcement 
of any particular conditions of labour as within its 
operations. All the exchange does is to put 
employer and workman into communication. They 
must make their own bargain. Any man willing to 
accept an exceptionally low wage is at liberty to do 
so. This principle seems to have been generally 
accepted in Germany by trade unionists as much as 
by others. Will there be equal readiness on the part 
of trade unionists here to accept it ? Then as to the 
attitude of the public exchanges in times of open 
dispute between the two parties } Shall men be 
supplied through these agencies to take the places of 
others on strike or locked out ^ In Germany four 
principal alternatives have been adopted by different 
exchanges, (i) To ignore disputes altogether, t.e., 
to send workmen to a vacancy due to a dispute in 
exactly the same way as to any other. (2) To 
register vacancies created by a dispute and to 
notify them to applicants for work, but in doing so 
to give formal notice of the dispute to the individual 
applicants. (3) To suspend operations wdthin the 
range of the dispute during its continuance. 
(4) To make action in each case depend upon 
the meeting and decision of the Industrial Court 
sitting as an industrial tribunal. The second of these 
alterations has, it is said, most approved itself in 
practice. 

The Shrinkage of farmed^' Land. —The agri¬ 
cultural statistics for 1908, just issued by the Board 
of Agriculture and Fisheries, show that the shrinkage 
of the acreage returned as under crops and grass, i.e., 
what may properly be termed the “farmed” area, 
which has steadily continued year by year for the last 
seventeen years, was again apparent in 1908, the loss 
amounting to 32,cxx> acres in the year. Since 1891 
the farmed land of Great Britain has, in round num¬ 
bers, been reduced by half a million acres. Some of 
it consisted of land on the economic margin of culti- 
votion which has reverted to unproductiveness, but 
probably the larger part has been withdrawn from 
farming for more profitable uses. This seems to be 
indicated by the fact that, generally speaking, the 
loss of agricultural area has in late years been greatest 
in those centres where urban extension is most active. 
The conversion of arable land into pasture proceeds 
with equal certainty and with much greater speed 
than the reduction of the agricultural area. In 
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190X, the plough was stopped over 170,000 acres, 
while on the other hand, 138,000 acres were added 
to glass. The total extent of arable land, which 
thirty-the years ago amounted to i8i million acres, 
has now fallen to little more than 14,750,000 acres. 
The loss is almost entirely in Kngland and Wales, 
the reduction in Scotland having been comparatively 
trifling. Taking the average ot the three years, 
1870-8 as the standard, since that iieriod the loss m 
Kngland and Wales has exceeded 20 pei cent., while 
in Scotland it has been less than per cent. In Kng¬ 
land the leduction has been relatively least inNoifolk, 
Lincoln, and the East Riding, where it has been 
little more than 6 per cent , and greatest in the Mid- 
land, West Midland, and South-Eastein groups, 
wheit‘ it has amounted to about 30 per cent. 

7 'lii W'oollcn and li\)r\/cd Jfidustnc^, — The term 
“ uoolleij industiy ” is only technically used for that 
section of the wool textile tiade which concerns itself 
with the manulacturc of shodd\ 01 heavy woollen 
goods. The older form of the industry, which manu¬ 
factures goods from the law wool, is now' known as 
the worsted industry. Both the woollen and the 
worsted industries in respect of their organisation are 
in a state of semi-development. In some cases manu¬ 
facturers buy the law material, tinish it, and sell the 
cloth themselves. lnstea<l of specialisation m each 
depaitnient all the commercial and industrial pro¬ 
cesses are gathered together under one roof. Foi the 
last eighty yeais the wool auction sales m London have 
been the centre of the international wool trade, but 
It looks as if the metropolitan supremacy will soon be 
a thing of the past. Most of the wool sold at the 
London sales is Australian, but some comes from 
South Africa and South America. But most of 
the South American wool goes to Liverpool where 
there are sales as in London. Lecturing on the sub¬ 
ject the other day Mr. Israel IM. SiefF argued that 
l.ondon ought to give up its place as the centre of 
the wool sales, Bradford being the better place, for 
it is the ccntie of the wool-working industries. 
Ibobably as grading betomes more perfect Bradford 
will become moie and more the centre of the trade. 
At one time the market for English-grown w’ool was 
the more important branch of the trade but it is no 
longei so. Not much more than one-fifth of the 
wool used in England is home grown, a great deal 
of English wool being exported to the United 
Stales. 

Cheapening Inyurance .—In America there has 
been agitation for cheaper rates of assurance under 
non-profit sharing policies issued for the whole term 
of life, and probably British oftices will be found ready 
by-and-bye to make concessions in this direction. 
The tables show that there has been some increase in 
longevity among healthy males during the last forty 
years, but on the other hand the average rate of in¬ 
terest obtained bv all British oftices on investment 
funds has fallen considerably during the same period. 


Moreover, the conce‘>sions already made have been 
substantial. Suriender values have been gianted, 
which has deprived the offices of a considerable source 
of profit ,* the system of applying surrender valuer 
automatically to keeping policies in form when pre¬ 
miums are overdue is another concession. So with 
the deletion of the suicide clause after the lapse of a 
short term of years from the date of the policy, and m 
the case of some companies Us total abolition ; whilst 
the more liberal conditions granted in rc'^pect of 
foreign tiavel aie a boon to many. The present 
variations m the lates of different companies for whole 
life policies without jirofits are only slight, and with¬ 
out any tariff association for keeping up of rates it 
may safely be assumed that they will find and retain 
something like their true economic level. 


CORRESPONDENCE. 

DEW-PONDS. 

Will you allow me a few lines more un the above 
topic Referring to ^Ii. George Hubbard^s lettei of 
the 15th inst., I certainly have not the smallest de.sire 
to poach on Messrs. Hubbards* preserves. It was in 
1776 that White of belborne wrote bis luminous 
notes on the subject of dew-ponds. I have syste¬ 
matically tramped the South Downs, and jiondered 
over the problems suggested by their dew-ponds, for 
more years than I care to acknowledge. Messrs. 
Hubbards’ thoughtful book helped me to shape my 
ideas as to the relation of these ponds to the requiie- 
inents of the primitive inhabitants of Britain, a subject 
for many yeais of great interest to me. 

To any of the readers of the Journal desirous of a 
water supply by means of dew-ponds, I should not 
commend the method detailed by Mr. Hubbard in 
the latter part of his letter. I can give an instance 
in w'hich the expedient described has proved entiiely 
unsuccessful, and think I can suggest a better plan. 

A. E. Carev. 


OBITUARY. 

Earl Kgkrton. —Ihe death occurred, on the 
16th inst., at Bordigheia, of Wilbraham Egerton, 
Earl Egerton, Viscount Salford, and Baron Egerton 
of Tatton, in the 78th year of his age. Educated 
at Eton and Christ Church, he sat in the House of 
Commons from 1858 to 1883, for the first ten years as 
representative in the Conservative interest for North 
Cheshire, and subsequently for Mid Cheshire. Lord 
Egerton owned some 25,000 acres in Lancashire, 
Cheshire and Derbyshire; he was keenly interested 
in agriculture, was an excellent judge of stock, 
especially horses, and did much to promote the 
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breeding of sbires, and to advance scientific agricul- 
lure generally, acting as President of the Royal 
Agricultural Society, the Shire Horse Society, and 
the Hackney Horse Society. He served on several 
Commissions. He was a member of the Royal 
Commission on Noxious Vapours, chairman of the 
Royal Commission on the Education of the Blind, 
Deaf, &c., and chairman of the Royal Commission 
on the Port of London in 1900. He w'as also chair¬ 
man of the Manchester Ship Canal from 1887 to 
1894. In addition to his other activities, he wrote 
numerous articles in the leading reviews, while his 
Handbook of Indian and Oriental Arms,” reached 
a second edition in 1896. He became a member of 
the Society of Arts in 1869. 


QUESTIONS AND ANSWERS. 

NOTICES TO CORRESPONDENTS. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate .sheet of paper, and should bear such 
signature of the writer and such address as he wishes 
to appear. 

(Questions which can be answi red from the usual 
books of leference, will not be printed. 

QUESTIONS. 

Early use of term ** TKLKPHONE.”~-Some 
years ago I came across a description in an old book 
(the date was certainly not later than 1850) of an 
apparatus to which the name “ Telephone ” was 
applied. It was, to the best of my recollection, an 
arrangement of concave reflectors by which sound 
waves were to be collected and directed, so as to 
enable conversations at a distance to be carried on. 
An account was given of some experiments in 
London with the apparatus, whether successful or 
not I do not remember. There was nothing 
particularly interesting about the device, except the 
name. But the early application of the word is 
certainly curious, and worth recovery for record. I 
cannot find that I made any note at the time, and 
recent search amongst likely books has been un¬ 
successful. Can any reader of the Journal help 
me t —R. G. T. 

ANSWERS. 

Amhitty.— The similarity of this word to the 
Swedish **ombyta,” change, shifting, seems too 
marked to be accidental. Perijiiaps the early workers 
in glass came from the far north and brought their 
“terms” with them. It would be interesting to 
Jmow if other technical words in glass melfing bear 
^similar resemblances.—W. Thomlinson. 


Afforestation Profits. —The question asked 
by Mr. Aylwin was answered by Professor Somer¬ 
ville in a paper which he read recently before the 
Royal Statistical Society. “ After meeting ex¬ 
penses,” he says, “ the Prussian and Bavarian Stale 
forests leave practically los. per acre of net revenue, 
the figures for Saxony and Wiirtemberg being 21s. 
and 25s. respectively. In none of these cases do the 
outgoings amount to 50 per cent, of the gross 
receipts, but in this country expenses of management 
are probably higher, and may not be materially, if at 
all, less than 50 per cent.” 

Fire-Walking. —I have never come across any 
satisfactory explanation of the secret of fire-walking. 
An interesting account of the ceremony may be found 
in the Journal of the Polynesian Society, for March, 
1899. It is written by Colonel Gudgeon, British 
Resident of Rasontongo, who himself underwent 
the ordeal. He states that before he stepped on the 
fire, the priest said to one of the four Euroj)eans 
present, ‘‘ I hand my mana (power) over to you, lead 
your fnend.s across,” but beyond this nothing was 
done to prejiare them for the oven. One of the four 
was badly burned, but the others got acioss un¬ 
scathed. “ I walked with bare feet,” wiites ('ulonel 
Gudgeon, “and after we had done so about two 
hundred Maoris followed. I did not walk <]uickly 
across the oven, but with deliberation, because I 
feared that I should tread on a sharp point of the 
stones, and fall. My feet also were very tendei. I 
did not mention the fact, but my impression as I 
crossed the oven was that the skin would .ill peel off 
my feet. Yet all I really felt when the task was 
accomplished, was a tingling sensation, not unlike 
electric shocks on the soles of my feel, and this con¬ 
tinued for seven hours or more. The leally funny 
thing is that, though the stones were hot enough an 
hour afterwards to burn up green branches of the U 
[a New Zealand tree], the very tender skin of my 
feet was not even hardened by the fire.” 

I am very glad that “ Ignis ” has asked this 
question in the Journal^ and I hope that some 
member will be able to throw a light on a problem 
at which I, for one, have always been greatly 
puzzled. —Maori. 


GENERAL NOTES. 


Bryan Donkin Fund. —The first award under 
the Bryan Donkin Fund for grants in aid of original 
research in Mechanical Engineering will be made by 
the Council of the Institution of Mechanical En¬ 
gineers in February, 1910. The amount available 
will be about ^27. The applications may be sent 
to the Council during the current year. 
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Portraits of Memhers.— Messrs. Maull and 
Fox have for some years taken photographic portraits 
of members of the Society, and they have just pre¬ 
sented the Society with a fresh series of cabinet-sized 
portraits. They have expressed their willingness to 
take photographs of members of the Society gratuit¬ 
ously and to present a copy to the sitter. Their 
present temporary address is 35, Sackville-street, W.. 
but they hope to return to 187A, Piccadilly (where 
they have been housed for upwards of sixty years) ou 
the completion of the re-building of the premises next 
Christmas. 

The Shipbuilding A(»reemknt.— By a decisive 
majority—14,5^4 for and ^,563 against—the new 
working agreement in the shipbuilding trade has 
])een approved by the members of the twenty-six 
trade unions concerned. It represents a working 
agreement between employers and employed in ship¬ 
building framed on lines which promise much. In¬ 
tended to avert stiikes and lock-outs when disputes 
and differences arise in the trade, as they will from 
time to time, its essential feature is that the trade is 
made its own arbiter. After a succession of con¬ 
ferences between ma.sters and men over any dispute, 
there is to be reference to a final court of appeal in 
the shape of a tribunal composed of repiesentatives 
of all the trades conceined in the industry, and of the 
federated employers of the whole kingdom. The 
workers retain the right of striking, but it must be 
with the support and consent of the whole of their 
fellow woikers. And so with the employers. An 
employer cannot lock out without the consent and 
support of his fellow employeis. 

Small Fruit in the United Kingdom.— 
The agricultural returns just issued show that while 
practically no change occuried in the area under 
orchards in 1905 when compared with the prcA'ious 
year, 2,705 acres were addevl to the area under small 
fruit. This is the largest extension of the small fruit 
area recorded since 1895, and represents 3 3 per cent, 
increase on the area in 1907. The counties in which 
the most noteworthy additions were made are Kent 
and Cambridge. Kent has by far the largest area of 
any county under small fruit, 24,137 acres, of which 
8,008 are in strawberries, and 7,589 in currants and 
gooseberries. Cambridge comes next with a total of 
6,875 dcres, of which 2,542 are in currants and goose¬ 
berries and 2,411 in strawberries. It is commonly sup¬ 
posed that a large portion of the English strawberries 
that come into market are from Cornwall, but only 
621 acres are under strawberries in that county as com¬ 
pared with the 8,008 of Kent, and the total acreage 
under small fruit in Cornwall is only 1,657 as com¬ 
pared with 24,137 acres of Kent. In the acreage 
under orchards Devon with its 26,575 acres takes the 
lead as against 24,448 in Hereford, Kent coming third 
with 13,^9 acres. Hereford has the largest acreage 
under pears, but it is only 1,300, Kent coming next 
with 889, the acreage In Devon under this fruit being 
only 41. It appears^ ^at 27,433 ^ores of small fruit 


was in orchards, the total extent of land under 
fruit cultivation in Great Britain being about 308,000 
acres, of which a very large proportion is in England. 
Of the total acreage of orchards 63 per cent, is on 
grass, and it is to be observed that in the cider-grow¬ 
ing countries practically the whole of the orchards are 
in this category. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

March 31. —“The Island of St. Helena.” By 
John C. Melliss, M.lnst.C.E., F.G.S. Sir 
William Hood Tri<acher, K.C.M.G., Member 
of the Council, will preside. 

Meetings after Eastfk. 

April 21.—“The Foundations of Stained Glass 
Work.” By Noel Heaton, B.Sc., F.C.S. Sir 
William B. Rk hmond, K.C.B., R.A., will 
preside. 

April 28.- “The ICesouices of the Permian 
Andes and Amazon.” By C. Reginald Enock, 
F.R.G.S. 

May 5. —“English hurniture Design and Con¬ 
struction.” By Percy A. Wells. 

May 12.—“The Principles of Heredity as 
Applied to the Artificial Pioductiou of new forms 
of Plants and Animals.” (Aldred Lecture.) By 
PROKE.SSOR ArthurDendv, D.Sc.,F.R.S., F.L.S. 

May 19.—“ Railway De\elopment in China.” By 
Arthur John Barry, M.lnst.C.E. 

May 2(> —“The Manufacture of Nitrate of Lime 
from Atmo.spheric Nitiogen.” By Sam Eyde, 


Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

April 29. —“The Problem of Indian Labour 
Supply.” By Selwyn Howe Fremantle, I.C.S. 

May 13.—“ Some Phases of Hinduism.” By 
Krishna Gobinda Gupia (Membei of the Council 
of India). 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor Sir Hubert 
von Hkrkomer, C.V.O., D.C.L., R.A., will 
preside. 


Colonial Section. 

Tuesday afternoons, at 4,30 o’clock :— 
April 6.— “Ceylon: its Industries and Material 
Progress.” By the Hon. John Ferguson, C.M.G. 
The Rt. Hon. Sir West Ridgeway, G.C.B., 
G.C.M.G., K.C.S.T,, will preside. 

Aprii, 20.—“ South Africa.” By the Hon. 
Charles Gideon Murray. Lord Brassby, 
G.C.B., D.C.L., LL.D., will preside. 

May 18.— 
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Cantor Lectures. 

Monday evenings, at 8 o’clock;— 

George Gerald Stoney, M.lnst.C.E.,* 
Steam Turbines.*” Three Lectures. 

Lecti’re II.— March 29.—Applications of steam 
turbines—Exhaust turbines—Mixed pressure tur¬ 
bines—Condensers and vacuum augmentor—Turbo- 
d3mamos and alternators—Turbo-pumps and com¬ 
pressors. 

Lecture III.— Ai*ril s.—The marine steam tur¬ 
bine—Early history — ‘ * Turbinia — Comparative 
trials between reciprocating engine and turbine ships 
—Application to war ships—The great express 
Cunarders, “Mauietania” and “Lusitania”—Con¬ 
clusion. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, March 29 ROYAL SOCIETY OF ARTS. 

John-street, Adelphi, W.C., 8 p.ra. (Cantor 
Lecture.) Mr. (Jeorge Gerald Stoney, “.Steam 
Turbines.” (Lecture II.) 

Royal Institution, Albemarle-stroet, W., s p.m. 
General Monthly Meeting. 

Hntish Archite< ts, 0, Conduit-stieet, W., 8 p m. Sir 
Aston Webb. ‘‘ Buddings for Higher Technical 
Education.” 

Tuesday, March 30 Royal Institution, Albemarle-street, 
W., 3 p.m. Prof. F. W. Mott. “ The Evolution of 
the Brain as an Organ of Mind.” (Lectuie VI.) 

Civil Engineers, 2«;, Great George-street, S.W., 
H p m. Discussion on Mr. Arnulph Mallock*s 
paper, “ Construction and Wear of Roads.” 

Faradaj Society, in the I.ibrary of the Institute of 
Electrical Engineers, 92, Victoria-street, S.W., 
8 p.m. 1. Dr. F. Mollwo Perkin, “ The Klectro- 
Analysis of Mercury Compounds with a Gold 
Cathode.” 2. Dr. E. B. K. Prideaux, “The 
Relation between Composition and Conductivity 
in Solutions of Meta- and Ortho-Phosphoric 
Acids.” 3. Messrs E. Sabersky .and E. Adler, 
“ A New Electric al Hardening Furnace.” 4. Dr. 
F. G. Donnan, “Experiments on the Finlay Alkali 
Chlorine Cell.” 

Wednesday, March 31 ROYAL SOCIETY OF ARTS, 
John-street. Adelphi, W.C., 8 p.m. Mr. John 
C. Melliss, “ The Island of .St. Helena.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Major W. II. Greenly, “The Cavalry of Frederick 
the Great its 1 raining, Lfcading, and Employment 
in War.” 

Naval Architects yAt rtie HorsB of the Royal 
SoiiEiY 01 Arts, John-street, Adelphi, W.C b 
Annual Conference, xx^p.m. x. Address by the 
Chairman, the Right Hon. Earl Cawdor. 2. Pre¬ 
sentation of the Gold Mednl of the Institution 
to Captain T. J. Tressldder, and of the Pre¬ 
mium to Air. W. S. Abell. 3. Lord Brasaey, 
Types of Warships Omitted in Recent 
Frogrammes of Naval Construction.” 4. Mr. 
Archibald Denny, “ Standardisation.” A Report 
on the Work done by ibe Engineering Standards 
Committee on Sections and Tests for Materials 
used in the Construction of Ships and their Ma¬ 
chinery. 5, Professor J. P. Henderson, “ The 
Vibration of Ships and the Use of a Dynamical 
Model for Detcnnining the Elasticity of Ships,” 


Thursday, April i. .Linnean, Burlington-house, W., 8 p.m, 
X. Miss Stopes, “ Cretaceous Petrifactions of Plants 
from Japan.” s. Mr. A. D. Darbishiro, “ Results 
of Breeding Experiments with Peas, Showing 
Afendelian Phenomena,” 3. Mr. A. O. Walker, 
“ Amphipoda Hyperiidoae of the * Sealark * Ex¬ 
pedition.” 4. Mr. J. C. Melvill, “Marine Mol- 
lusca of the ‘ Sealark* Expedition.*’ 5. Mr. E. R. 
Sykes, “ Mollusca of the Seychelles Archi¬ 
pelago.*’ 

Royal Institution, Albomarle-street, W., 3 p.m. 
Prof. G. H. Bryan, Aerial Flight in Theory and 
Practice.” (Lecture II.) 

Civil and Mechanical Engineers, Caxton-hall, 
Westminster, S.W., 8 p.m. Dr. J. S. Owens, 
“ Storms, and their Effect upon the Sea Coast,*’ 

Dante Society, 38, Conduit-street, W., 8p.m, The 
Duchess of Sutherland, “ Benjamin Constant.” 

Paint and A'arnish Society, St. Bride’s Institute, 
Bride-lane, E.C., 8 p.m. Mr. W. G. Aston, 
“ Lake Pigments—thoir Manufacture and Use,” 

Chemical, Burlington-liouse, W., p.m. i. Mr. 

V. H. VcJey, ‘* The Affinity \'alues of Certain 
Alkaloids.” a, Mr, F. D. Chattaway, “The Pre¬ 
paration and Properties of the Nitrobrome Substi¬ 
tuted Hjdraaines usually styled the Diazoper- 
bromides.” 3, Mr. P. C. C. Isherwood, “The 
Coloured Salts and Derivatives of the Thio- 
Violurir Group.” (Preliminary Note.) 4. Mr. 
J. C. Cam, “ Nitrosoacetylaiulno Deruatives of 
the Ben/.ene and Diaphonyl Senes.” 

Naval Architccls (at the Housk. of thk 
Ro\al Society oi< Arts, John-street, Adelphi, 

W. C.). Annual Conference, iij a m. i. Mr. H. C. 
Anstey, “ Some Considerations on the Application 
of Internal Combustion Engines for Marine Pro¬ 
pulsion.” 2, Mr. F. R. S. Birrham> “ Intcinal Com¬ 
bustion Engines for Submarines.*’ 3. Lieut.-Col. 
G. Kota, “ The Propulsion of Ships by Means of 
Contrary Turning Screws on a Common Axis.” 4. 
Air. J. H. Heck, “Note on a Mechanical Method for 
Determining the Thrust of Propellers.” 72 p.m. 1. 
Alessrs. Anthony G. Lystcr and W. Boyd, “De¬ 
scription of the Suction Dredger Leviathan^ re¬ 
cently constructed for the Port of Liverpool.” 2. 
Air. C. J. Blackburn, “The Turbine Passenger 
Steamer Ben-m^ Chtec, and Practical Experience 
of the Parsons Marine Steam Turbine.” 3. Mr, 
C. K. Stromeyer, “Explosions of Steam Pipes 
due to Water Hammer.” 

Royal, Burlington-housc, W., 4^ p.m. 

Antiquaries, Burlington-house, W., 8^ p.m. 

Friday, April 2 Naval Architects (at the House of the 
Royal Society op Aris, John-street, Adelphi, 
W.C.). Annual Conference, iii a m. x. “ Re¬ 
port of the Experimental Tank Committee (1908).’* 
2. Dr. T. £. Stanton, ‘‘Ihe Resistance of Thin 
Piates and Models m a Current of Water.” 3. Mr. 
A. W, Johns, “ The Accelerated Motion of Bodies 
in Water, with Special Application to the Rolling 
of Ships.” 4. Mr. John Smith, “ Launching Cal¬ 
culations, with Special Reference to the Effect of 
Camber.” 5. Sir George Greenhill, “ A Note on 
Ship Geome^y/* 7* P-m. i. Prof. Herbert C. 
Sadler, '^Sorne Points in Connection with Ship¬ 
building on the Great Lakes, U.S.A.” 2. Dr, J. 
Bruhn, ““The Influence of Form and Bulkheads 
on the Strength of Ships.” 3. Prof. Q. W. 
Hovgaard, “ Diverging Waves.” 

Royal Institution, Albemarle-stroet, W., 9 p.m. 
Prof. Sir J, J. Thomson, ** Electrical Striations.** 
Saturday, April 3.;At.oyal Institution, Albemarle^straet,. 
W., 3 p.m. Prof, Sir J. J. Thomson, “ Properties 
of Matter.** ILecturo VI.) 
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NOTICES. 


NEXT WEEK. 

Monday, April 5th, 8 p.m. (Cantor Lec¬ 
ture.) George Gerald Sionky, M.Inst.C.E., 
** Steam Turbines.’* (Lecture Ill.) 

Tuesday, April 6th, '4.30 p m. (Colo¬ 
nial Section.) JOHN FERGUSON, C.M.G., 
“ Ceylon: its Industries and Material Pro- 
gfress.” 

Further particulars of the Society’s meet¬ 
ings will be found at the end of this number. 


QUESTIONS AND ANSWERS. 

In view of the fact that the Royal Society of 
Arts includes amongst its members authorities 
on almost every branch of human knowledge, 
it has been suggested that the value and 
interest of the Journal would be greatly 
enhanced if some space were devoted to corre¬ 
spondence of the Notes and Queries ” order. 
Readers in search of information on particular 
points which cannot be obtained from the 
usual books of reference, are, therefore, in¬ 
vited to make their wants known in the 
Journal^ in the hope that they may be 
assisted in their difficulties by their fellow 
members. Further particulars will be found 
under the heading QuestioiAl%nd Answers,” 
on p. 414. 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind their volumes of the Journal, cloth 
covers will be supplied, post ipe, for is. 6 d. 
each, on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURE. 

On Monday evening, March 29th, Mr. 
Georcje Gerald Sidney, M.Inst.C.E., de¬ 
livered the second lecture of his course on 
Steam Turbines.” 

The lectures will be published in the Journal 
during the summer recess. 


SIXTEENTH ORDINARY MEETING. 

Wednesday, March 31st, 1909, 8 p.m. ; Sir 
William Hood Treacher, K.C.M.G., 
Member of the Council, fn the chair. 

The following candidates were proposed for 
election as members of the Society :— 

cle Voss, Mrs. Emilia V., 5, Eichenstrasse, liross 
Flottbek, Holstein, Germany. 

Forsyth, John Lloyd, West Rand Consolidated 
Mines, Limited, P.O. Box 38, Krugersdorp, 
Transvaal, South Africa. 

Line, George, Messrs. John Line and Sons, Limited, 
213-215, Tottenham Court-road, W. 

The following candidates were balloted for 
and duly elected members of the Society :— 

Carson, James Campbell, 8, Wellington-place, 
Belfast. 

Datta, Dina Nath Prithu, M.D., Hoshiarpur, 
Punjab, India. 

Garrod, James Best, 96, Lavender-grove, Dalston, 
N.E. 

Mallik, Satyendra Chandra, I.C.S., care of Messrs. 

Grindlay and Co., Calcutta, India. 

Sim Boon Kwang, 73 »\ Scotts-road, Singapore, 
Straits Settlements. 

Smith; Charles Arthur, Moorhill, Totley, near 
Sheffield. 

Yow Ngan Pan, Chop Lb'Kee Seng, 28, Market- 
street, Singapore, Straits Settlements. 
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The paper read was— 

THE ISLAND OF ST. HELENA. 

Bv John C. Mejj iss, M.Inst.C.K., E.G.S. 

The island of St. Helena has generally 
been thought interesting only on account of 
the part it played, for some 25 years, in the 
history of Napoleon Buonaparte who lived 
there in exile from October 15th, 1815, until 
May 5th, 1822, and whose body, after death, 
remained there until October 8th, 1840, when 
it was removed to Paris. 

Many books have been written w^hich treat 
of Napoleon and St. Helena, none of them 
perhaps of greater interest than “ The Last 
Phase,” by Lord Rosebery. 

Apart, however, from its connection with 
Napoleon, St. Helena presents some intensely 
interesting problems in natural history which, 
even up to the present time, have completely 
puzzled the most able scientists. 

Man)' scientific men of the greatest emin¬ 
ence have, from time to time, visited the 
island and w’ritten about it. These include 
such men as Halley, Maskelyne, and Wad- 
dington, the celebrated astronomers, who, as 
far back as 1676-1761, spent some time there 
for astronomical observations. 

Also, during the last century, in 1805-13, 
the celebrated travellers and botanists. Dr. 
Roxburgh and Dr. Burchell, devoted much 
time to the investigation of its botanical 
productions. In more recent times Darwin 
spent some time on the island examining its 
natural history, and it has also occupied, to a 
large extent, the attention of such eminent 
scientists as Huxley, Hooker and Wallace, 
all of whom have written about the peculiar 
flora and fauna of the island, which appears 
to have no counterpart whatever in any other 
part of the world. 

Dr. Hooker, in his address to the British 
Association at Nottingham in 1863,* says ;— 
Neither geological considerations, nor botanical 
affinity, nor all these combined, have yet helped us 
to a complete solution of this problem which is at 
present the bite-noire of botanists. Ocean islands 
are, in fact, to the naturalist what comets are to the 
astronomer; and even that pregnant doctrine of the 
origin and succession of life, which we owe to 
Darwin, and which is to us what the spectrum 
analysis is to the physicist, h^ not proved sufficient 
to unravel the tangled phenotuena.*’ 

The indigenous flora of St. Helena 
comprises seventy-seven different kinds of 

• Insular Floras.** 


plants, locally knowm as “ cabbage-trees,” 
‘'gumwood,” ** red wood,” “dog wood,” 
“ scrubwood ; ” and also twenty-six kinds of 
tree and smaller ferns. 

.Some fifty of these plants are absolutely 
peculiar to the island and cannot be regarded 
as specific allies of any other plants at all. A 
peculiar feature connected with them is that, 
with scarce an exception, all the flowering 
plants produce pure white blossoms. 

There is one remarkable indigenous land 
bird [JEgialitiS Sane tec-He le net) y a small 
variety of plover, locally called “ the wire 
bird.” There are some twenty varieties of 
marine fish which are entirely peculiar to the 
locality.* 

There are some twenty species of land 
shells which are quite indigenous, and have 
not been met with elsewhere. Thirteen of 
these have already become extinct, and arc 
now found only in a dead state on the surface 
of the ground, where the native vegetation has 
disappeared. Among these latter is the very 
remarkable land snail {Buh’mus auris-viil- 
j>ina) which is so highly prized by collectors, 
and several smaller Bultmj and SuccineeVy a 
delicate amber-like species, a few of which 
may still be found living on the native cab¬ 
bage trees.” 

Out of a total of two hundred and three 
species of beetles found on the island, some 
one hundred and twenty-nine are true abori¬ 
gines, and have been found nowhere else on 
the globe. One of these, a large black 
Carabus {Haflothorax Burckelltt)y also 
greatly valued by collectors, is now all but 
extinct. 

Dr. Wallace says,t of these beetles :— 

“ As they mainly represent species which are 
specially attached to certain groups of plants, 
we may be sure that the plants were there long 
before the insects established themselves. However 
ancient then is the insect fauna, the flora must be 
more ancient still.” 

How did these plants and insects originate ? 
How did they get to this remote and isolated 
spot, and why are they gradually becoming 
extinct ? These are questions still waiting for 
an answer. The gradual dying out of the native 
plants has been attributed to the introduction of 
exotic plants and goats, w'hich in the one case 
have overgrown andkilled the native vegetation, 
and in the other have destroyed the young 
plants, but anyone who has studied the sulqect 

• Proceedings of the iiSoologicAl Society, aOth March, 1868 
and April, X869, 

+ “IslandLife." ^ 
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on the spot cannot fail to arrive at the conclu¬ 
sion that these reasons are wholly insufficient 
to account for this fact. 

Change of climate may possibly be a con¬ 
tributory cause of the passing away of this 
wonderfully interesting indigenous flora and 
fauna. That such a change has occurred is 
very probable, seeing that the island has at 
some remote period been much larger and more 
lofty than it is at present. 

The extreme age of the island presents 
another matter of intense interest. That it is 
prodigiously ancient is pertectly evident, and 
the time since it first Commenced to appear 
might well run into millions of years. It is 
wholly of volcanic origin, consisting of many 
layers of basalts, lavas, laterite or baked mud, 
scoria', and volcanic ashes. It is very typical 
of those oceanic volcanos such as Palma ” 
of the Canaries and St. Paul’s ” island in the 
Indian Ocean, of which Sir Charles Lyell writes 
as follows* :— 

“Every crater must almost invariably have one 
side much lower than all the others—viz., that side 
towards which the prevailing? winds blow, and to 
which therefore showers of dust and scoria' are rarely 
carried during eruptions. There will always be one 
point on this lowest side more depressed than all the 
rest, by which, in the event of a partial submergence, 
the sea may enter as often as the tide rises, or as often 
as the wind blows from that quarter.’ ’ 

In size, St. Helena now measures about 10^* 
miles long by 8J miles wide. The coast line 
is very much indented, and measures some 30 
miles. The superficial area is about 30,000 
acres, one-half of which, the interior, is covered 
to a considerable depth with a rich alluvial, 
productive soil, derived from decomposed lava 
and other volcanic products. The coast is 
mountainous and rugged, and picturesque in 
the extreme ; inaccessible precipices rise 
from the sea as high as 500 to 2,000 feet. 

The island is traversed by a high central 
ridgpof a semi-circular form, with a maximum 
altittide of 2,700 feet. The portion on the 
south side of this ridge, known as “Sandy 
Bay,” has the shape of a huge bowl or crater, 
four miles in diameter, with one of its sides 
broken away down to and below sea level. 
On the north and west of the great central 
ridge the ground slopes gradually away at 
an angle of 8 to 10 degrees, and terminates 
in precipftous cliffs, caused by the erosive 
action of the sea. From these cliffs, extend¬ 
ing a mile out to sea, the water is shallow, 

• “ Manual of Elementary Geolo^.** 


only some 60 or 70 fathoms deep, but beyond 
that there is no sea bottom at a depth of 250 
fathoms, and midway between St. Helena and 
Africa the depth increases to 2,860 fathoms. 
A corresponding depth of water exists on 
the other side, between the island and South 
America. The nortlv-rn and western part of 
the island is built up of alternating beds of 
very compact blue basaltic lava, red laterite 
or baked mud, cinders and ashes. Some 60 
to 70 of these beds can be distinctly traced, 
and if each of them n'presents a volcanic out¬ 
burst, which, according to Dr. Piazzi Smith’s 
estimate, might occur once in a century, it is 
easy to account for some 7,000 years at least 
as necessary for the building up of this portion 
of the island prior to the existence of any life 
thereon and without taking into account the 
long periods occupied in the disintegration 
and denudation of the high land and the coast, 
as well as the deep water-worn ravines which 
intersect it at all points. 

The “Sandy Bay” side—the crater from 
w'hich the northern and western portions of the 
island were ejected—shows evidence of very 
violent subterranean forces which have pro¬ 
duced numerous fissures. These ha\e been 
filled from below with molten lava of a more 
compact and harder character than the adja¬ 
cent formation, and whore the latter has 
weathered away more quickly than the former, 
numerous fantastically-shaped dykes now 
stand out; these have received the local 
names of “ Lot,” “ Lot’s Wife,” “ The Asses’ 
Ears,” and “ The ('himney.” 

The eastern portion of the island differs 
somewhat, inasmuch as though it is formed of 
an equal number of beds of lava, dire., they 
are much more felspathic in character. They 
have evidently been thro\vn out from some 
other crater, the position of w'hich it is not 
easy to locate. Both lava and mud beds in 
this locality are of a grey colour, and the latter 
contain a considerable quantity of veins of 
manganese { Pyrolusite )^ the only metallic 
ore, except a small amount of ironstone, which 
exists in the island. It, however, is of a very 
hard character, and difficult to mine. 

The “ Barn Rock ” shows an interesting in¬ 
stance of upheaval—“ High Knoll ” is a type 
of several small lateral volcanic cones, and 
“ The Waterfall ” is an interesting example of 
a very ancient, extinct “ solfatara.” There is 
no sign of any recent volcanic action, nor of 
any quick cooling of the lavas. It is interest¬ 
ing to note that earthquakes, thunder and 
lightning are practically unknown. 
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The rise and fall of tide is almost imper¬ 
ceptible, not exceeding about 3 feet. 

That a very strong current sets round the 
Cape from the Indian; Ocean towards St. 
Helena is evidenced by the fact that seeds of 
plants which grow in the Mauritius are often 
found washed ashore at Sandy Bay.” The 
existence of this current was remarkably 
demonstrated in the year 1851 when the body 
of the Rev. J. H. Beck, a missionary, buried 
at sea near the Cape, floated for 21 days over 
some 1,200 miles and )vas cast up on the 
shore at “ Sandy Bay.” This occurrence is 
interesting also as it was the expressed wish 
of Mr. Beck to be buried at St. Helena and 
not at sea. 

An exceedingly remarkable phenomenon, 
not yet well accounted for, is what is known 
locally as “ the rollers.” Regularly, every 
year, about February and March, these rolling 
waves occur when the south-east trade winds 
give place for a short time to a dead calm. 
In the year 1846 they were so groat that ships 
of 130 tons were lifted bodily from their 
anchorage and thrown broadside on to the 
shore. Fortunately they seldom exhibit this 
degree of violence. 

The climate of St. Helena is almost without 
an equal, presenting no extremes of heat or 
cold but enjoying an abundance of bright 
sunshine and blue sky. It is situated but 
16® south of the equator and about 6® west of 
Greenwich, and is singularly free from violent 
atmospheric disturbances and also from 
malarial fever and other diseases. U'he cool 
south-east trade wind is almost continuous, 
and this with a sea current nearly direct from 
the Antarctic regions gives its climate quite a 
temperate and equable character, the tem¬ 
perature ranging from 49^ to 75^ Fahrenheit. 
The annual rainfall amounts to about 8 inches 
in Jamestown, and 44 inches on the high land. 
The spring months extend from October to 
December, the summer months are January to 
March, and so on. The seasons are the 
reverse of those in England. 

It has an abundant supply of pure, fresh 
spring water, and in addition to its in¬ 
digenous flora and fauna there are numberless 
imported plants from both semi-tropical and 
temperate climes which grow and' flourish. 
Oaks, bamboos, mimosas, gorse, bananas, 
arums, roses, geraniums, fuchsias, fields of 
hay and pasture, together with a thousand or 
more varieties of trees, fi'uits and vegetables, 
all combine to make the place with its scenery 
as picturesque as it is possible to imagine. 


Situated almost, in the middle of the South 
Atlantic Ocean—distant 1,100 miles from West 
Africa, 2,000 miles from South America, it 7 oo 
miles from the Cape, and 4,000 miles from 
England, it is reached from the latter in 14 days 
and from South Africa in half that time—a 
more ideal spot could not be found for tired 
Britishers, either from Europe or Africa, in 
which to recruit their health. 

The island was first discovered early in the 
sixteenth century, on the 21st May, 1502, by a 
Portuguese navigator named Juan de Nova 
Castella, and he called it ** St. Helena,” 
after the mother of the Emperor Constantine. 
It had no human inhabitants at that time, but 
was “ densely covered with an evergreen 
mantle of luxuriant forest of gumwood, ebony, 
and other indigenous trees overhanging the 
seaward precipices.” He also found there 
sea fowl, sea lions, and turtle, and he left on 
the island some “goats, asses, and hogs.” 

Eleven years later, in 1513, the Portuguese 
put on shore there its first human resident, 
one Fernandez < Lopez, a military officer of 
high rank who had fallen into disgrace while 
serving in India under General Alphonso 
Albuquerque, and preferred exile in St. Helena 
to returning to his native country. A few' 
negro slaves, some poultry, partridges, guinea 
fowls, pheasants, fruit trees and vegetable 
seeds were generously left there with him. 
This small community was very shortly after¬ 
wards augmented by several runaway slaves 
from ships, and also by a Portuguese Francis¬ 
can, who elected to take up his abode there. 

The island was of great service to the Portu¬ 
guese as a place of call for their ships trading 
to and from the East. Dutch and Spanish 
ships, too, used it at this period, and it became 
the scene of many squabbles between those 
different nationalities. 

It was first visited by the British in 1588, 
eighty-six years after its discovery, when 
Captain Cavendish, returning from a voyage 
of discovery, anchored his ship off “ Chapell 
Valley” (now' called James's Valley, after 
King James IL). He records that at that 
time he found there “ a small settlement, a 
Roman Catholic church, some handsome 
buildings, many fruits and vegetables, and a 
great store of partridges, which were very 
tame, not making any great haste to fly away, 
also plenty of pheasants, which were'very big 
and fat, and many swune, which were very 
wild and of great bigness, and seldom would 
abide any man to^come near them.” 

The British took a fancy to this promising 
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place, as they usually do, and soon realised its 
great value as a place of call for outward and 
homeward bound ships trading with the East; 
and it was shortly after visited by Captain 
Kendall, with his ship the Royal Merchant, 
and Captain Lancaster with the Bonaventure, 
who were the pioneers of British trade with India. 

The Dutch also, about this time, became 
keenly alive to the great value of the island, 
and in 1651 they took formal possession of it, 
but not for long, as the British East India 
Company wrested it from them, and were 
secured in their occupation by a charter from 
King Charles II. The company fortified the 
place, and set to w'ork to develop it. This so 
excited the envy of the Dutch that in 1665 they 
attacked the British, drove them out, and 
again obtained possession. 

Many fierce and bitter struggles now ensued 
between the British and the Dutch for the 
island, the accounts of which are extremely 
intcTesting-. Scarcely a year had elapsed 
before the British fought the Dutch, and were 
successful in dispossessing them, but in 1673 
the Dutch returned to the struggle, and again 
successfully (‘xpelled the British. Finally, 
Captain (afterwards Sir Richard) Munden, 
R.N., succeeded in overpowering the Dutch, 
and again recovered possession. The island 
since them has remained as a part of the 
British Empire. 

E"or some 182 years, until 1838 wdien its 
government reverted to the Crown, the East 
India Company owned and managed the island, 
and during the whole of that time they lavished 
large sums of money upon its upkeep. 

Th(' Records during the whole of this period 
are still preserved, and arc extremely interest¬ 
ing, being in many respects both quaint and 
even amusing. They tell of the slavery which 
at that time existed; of the sale by public 
auction of human beings for ^^40 to 150 per 
head; and of the severe punishments meted 
out to these slaves for almost trivial offences. 
They received capital punishment for merely 
striking a white person. Hanging alive in 
chains, pouring hot sealing wax on the naked 
skin, and such like punishments continued until 
the year 1832, when the Company freed all the 
slaves at a cost of ;^28,ooo. These Records 
tell, too, of the peculiarities of some of the 
officials from time to time, e.g,, how Governor. 
Bouchier wasted the Company’s money by turn¬ 
ing the Government Gardens into pasture for 
his asses, and building a she'd 400 feet long in 
order that he might indulge >in donkey riding 
in all weathers. ' 


The serious mutinies w'hich in those 
times occurred in the garrison, in one 
of which, in 1692, the mutineers barbarously 
murdered Governor Johnson, are all most in¬ 
terestingly described. It was during these 
early days that no lawyer was permitted to 
reside on the island lest he should encourage 
litigation. Quakers were also, for some reason 
or other, expelled, and parsons, engineers, and 
doctors were treated with a high hand. 
The parson who persisted in omitting the 
prayer in church for the Governor and Council 
on the ground that, in his opinion, they were 
not worth praying for, was only brought to 
a better state of mind by having his pay 
stopped. Engineer Christian Frederic Vogcll, 
who showed himself “ to be more of a pyoneer 
than engineer, and no gentleman, was accord¬ 
ingly dismissed the Hon. Company’s service.” 
Dr. Hicks, however, seemed w'orse than any 
of them, and of him it is recorded that, ” for 
being drunk and breaking the peace in the 
street with his sword drawn, he be fined and 
his sword sold to the soldiers of the guard.” 
It must, however, not be overlooked that, as 
a rule, the Governors and leading officials were 
men of the highest character, ability, and in¬ 
tegrity. 

During Napoleon’s residence—1815*26— 
the whole community enjoyed a most pros¬ 
perous time, the maintenance of several 
British regiments and ships of war, which 
patrolled the coast, involving a large cir¬ 
culation of money. Entirely apart from 
the use made of it in connection with 
Napoleon, St. Helena has served the British 
Empire in many ways, first of all in the 
building up of her great commercial inter¬ 
course with India and the East, which, without 
it, as a place of call for ships, would have been 
impossible. 

Again, during the 3'ears 1840-65, it was used 
as a dep6t in the great cause of humanity 
during the suppression of the slave trade on 
the West coast of Africa. More recently it 
has been used as a place of custody for “ Dini- 
zulu ” and other Zulu chiefs ; and again, at a 
later date, it was used for the safe keeping of 
General Cronje, with some 6,000 prisoners of 
war, w’ho surrendered to treneral Roberts 
during the recent South African war. It now 
forms one of the most important stations for 
the ” all British” telegraph cable between 
Great Britain, South Africa, and Australasia. 

For some 250 years the island has been 
regarded as one of Great Britain’s most 
valuable naval stations, and there are many 
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naval and military experts who still hold that 
opinion. It has during the past been carefully 
fortified and garrisoned until recently, October 
29th, 1906, when the whole of the garrison was 
removed, and for the first time in its history 
the place was left defenceless and practically 
abandoned, so that any foreign power may 
step in and take it. Much valuable property 
is consequently going to ruin, and the British 
residents, some 3,500 English-speaking per¬ 
sons, owing to this, as well as to the diversion 
of trade by the Suez Canal, have consequently 
fallen on very evil times. There is now no 
longer any market for their cattle, poultry, and 
other produce, and some of them, especially 
wives and children of soldiers married without 
leave and left to their fate, are reduced to the 
verge of starvation. It is said, indeed, that 
several children have already died through 
want. The Colonial Surgeon is left single- 
handed to look after this community, and 
owing to the long distances at which many of 
them live from Jamestown there is more work 
than one medical man can attend to. 

The St. Helena Committee in London are 
doing good work in pressing the claims of the 
inhabitants, and the Colonial Office has made 
a small grant for the establishment of a flax 
mill to encourage the cultivation of New Zea¬ 
land flax {Phormium also for teaching 

and encouraging lace making, but these in¬ 
dustries are insufficient to restore anything 
like even partial prosperity to the island. 

It would be but a small expense to retain 
the place for Imperial purposes, as a very 
small garrison, naval or military, would suffice 
to keep up the barracks, fortifications, guns, 
roads, waterworks, Ax., and prevent them from 
going to ruin. 

The importance of the island to the Empire 
cannot be overrated, seeing that in time of 
war it would be an easy matter to cut off 
Great Britain from her eastern and southern 
possessions by blocking the Suez Canal, and 
by cutting the telegraph wires which pass 
through foreign countries. 

Note. —There is a model of St. Helena in the 
Rotunda, at the Royal Academy, Woolwich; also 
a collection of its rocks, minerals, and soils in the 
Sedgwick Museum, Cambridge. A collection of 
dried indigenous plants exists in The Herbarium, 
Royal Botanic Gardens, Kew. A collection of 
marine fishes, birds, and insects is at The Natural 
History Museum, South Kensington, W. ; and 
much valuable literature, relating to the island, is to 
be found in the Library of the Royal Colonial 
Institute, Northumberland-avenue, W.C. 


DISCUSSION. 

The Chairman (Sir William Hood Treacher), in 
opening the discussion, said that the little island of 
St. Helena was of peculiar interest so far as its fauna 
and flora were concerned, because it produced 50 
different kinds of plants, 20 varieties of marine fish, 
20 species of land shells, and 120 sorts of beetles 
which were found nowhere else on the globe. The 
problems there presented to naturalists, zoologists, 
and geologists had not yet been solved, but a not alto¬ 
gether improbable hypothesis which might solve the 
conundrum was, he believed, that the island was a 
relic of a vast submerged continent. The author had 
stated that nearly all the flowering shrubs produced 
pure white flowers; that the island was free from 
earthquakes and other atmospheric disturbances, and 
also from malarial fever and lawyers, so that it would 
seem to be a little earthly paradise; a statement 
tempered somewhat by the fact that occasionally, 
even in dead calms, rollers lifted big vessels out of 
their anchorage and laid them broadside on the sboie. 
It had been described by a Russian traveller as an 
emerald set in granite. The island was called after 
St. Helena, and, that being so, he wdsbed to ask the 
author why it was always called St. HelenaSt. 
Helena was the mother of Constantine the Great, one 
of the first of the noble Roman ladies baptised into 
Christianity, and it was stated in one account of 
her life she was a native of Britain. It, therefoie, 
seemed fitting that the little emerald set in granite 
should be one of the natural jewels of the British 
Crown, and it seemed a pity that this great nation 
could not afford a little financial assistance to 
the island, which bad fallen on bad limes, not through 
its own fault in any way, but simply liecause a 
Frenchman cut the Suez Canal, and because the 
British nation had no more prisoners of war who 
required board and lodging. The author had stated 
that the island was still of great imperial importance, 
and he was sure all present would wish good luck to 
the efforts of the St. Helena Committee, which was 
trying to soften the hard hearts of the Colonial Office, 
although he believed no Government office had any 
hearts to soften. At any rate the real invincible 
person whom they could not get over was the 
Chancellor of the Exchequer. Having regard to the 
present state of public opinion he was afraid there 
was very little ’ chance of St. Helena being re¬ 
garrisoned, so that the fortifleations which were 
re-constructed not many years ago would moulder 
into decay. He had read that whale fishing used to 
be a great industry with the islanders, from ^^^13,000 
to ;^30,ooo a year being obtained from it. The 
author had not referred to that subject, and it 
would be interesting to know whether the whale 
fishing still existed, or whether the statement was a 
myth. ^ 

Mr. A. G. Wii^B (Secretary of the St. Helena 
Committee) desired^ to remove a misconception that 
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had arisen with regard to the purpose of the St. 
Helena Committee. It had aimed at relieving the 
distress on the island, and it had endeavoured, not 
altogether without success, to soften the hearts 
of the ^"olonial Office and the Chancellor of 
the Exchequer ; but it had not appealed to 
the public, nor was it the intention to do 
so, for funds to distribute as charity apiong the 
islanders. Lord Elgin, when he was Secretary of 
State for the Colonies, thought that would be a 
proper course for the Committee to pursue, but 
after carefully considering the matter, the Committee 
decided that it was not theii place to be a kind of 
Charity (Organisation Society, but thit it was an 
Imperial duty to get the island out of the mess 
into which the Government had put it. Mr. Haldane 
pointed out with triumph that by withdrawing the 
troops from St. Helena a saving of ;^35,ooo per 
annum had been eflected, but it it did not seem 
a large order to suggest that some of that money 
should be spent in starting reproductive industries for 
the benefit of the island. That view had been 
adopted to a certain extent, ;f5,ooo being voted for 
starting of a flax industry and for the 

commencement of a lace industry for the women 
and children. While the flax industry had 
been fairly successful, he had just heard from the 
island that in all piobability it would be necesssary 
to close down the factory for three months, because 
there was not a sufficiency of the flax to enable 
it to go on working. That was due to the fact 
that there were 2,000 head of cattle on the island, 
which, so long as they were allowed to remain, made 
it impossible for the flax industry to be a success. 
The Admiralty had made an offer to purchase 200 
head of cattle, but the amount offered was not such 
as the farmers could accept, and the committee were 
now urging upon the Colonial Office to make a grant 
of about ;if 1,000 to supplement the offer made. The 
Admiralty pointed out that they were not a philan¬ 
thropic oody, and could not offer more than the de¬ 
finite market value of the cattle, which were wanted 
for naval requirements on the Cape station. He 
maintained there was some kind of Imperial obliga¬ 
tion in regard to the question of cattle, because, at 
the request of former Governors, and for the benefit 
of the military, the farmers were continually asked to 
improve the breed of their live stock, being assured 
that they would always be taken for military 
purposes. Those promises had not been fulfilled, 
with the^result that the farmers bad been left with 
2,000 cattle on their hands which were practically 
useless, as the people on the island were unable, 
owing to their poverty, to purchase meat. The cattle 
were a great impediment to the growing of the 
ffax because if they were not there the pasture lands 
they now occupied would be used for the cultiva¬ 
tion of that plant. The Committee had learned 
with great interest that the Salvation Army had 
formulated a scheme in connection with the island. 
It was necessary to avoid any tpndency to exaggerate 


the state of affairs in the island. The latest official 
report which was, unfortunately, two years old, stated 
that two children bad died of starvation, the Governor 
reporting that it was clue to the apathy of the parents. 
Personally he could not conceive any parent being so 
inhuman, and although the Governor of St. Helena 
had done his work admirably, he thought there 
must be some kind of official negligence if such a 
condition of affairs existed. His latest information 
was to the effect that there was a very slight tendency 
towards improvement, but the present state of things 
could not go on for long. The labouring classes could 
only get occasional employment at very low wages ; 
this re-acted on the merchants and farmers, and 
consequently things were at a very low ebb all round. 
He, therefore, contended it was the bounden duty 
of the Government to come to the rescue of the 
island. 


Mr. B. R. Balfour stated that some years 
ago he spent a few months on the island in the 
capacity of a lay reader, the clergy being \ery' short 
of help. Between 4,000 and 5,000 Boer prisoners of 
war were then resident there. He noticed that 
the roads on the island were in a very bad state, 
and thought it was a pity some attempt was 
not made to utilise the services of the prisoners 
in repairing them, as they were very glad to do any 
kind of work, particularly gardening. 'While there 
were some depressing items in the Go\emor’s Report, 
there were also some encouraging features, among 
them being the statements that the jail was emjity for 
116 days of the year, and that on some occasions, 
when acting as Judge, he had been presented 
with a pair of white gloves on account of the 
absence of crime. The Governor further stated that 
he believed the new industry of flax growing was 
likely to be prosperous. and that if the owners of 
property would all pull together and work for the 
benefit of the islanc} pi ogress would be made. The 
climate in the higher part of the island was exceed- 
ingly good, but he would not recommend anyone to 
settle in Jamestown, the town being hemmed in 
between huge masses of rock which had the effect 
of making the place veiy hot. The St. Helena Com¬ 
mittee had suggested that the island might be made 
a tourist resort, and he thought it would be an ex¬ 
ceedingly good thing for the island if somebody with 
capital converted one of the many available bouses 
into a first-rate hotel, which would induce people to 
go there. There was only one doctor on the island, 
who received a very small salary, and he suggested 
the Government should make a larger grant in this 
direction. Much benefit to St. Helena might also 
result if trees were planted there. He hoped the 
paper would have the result of interesting the people 
of this country in an out-of-the-way island which 
was in need of help. 

On the motion of the Chairman, a hearty vote of 
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thanks was accorded to Mr. Melliss for his interest¬ 
ing paper. 

Mr. Mkm IS.S, in reply, a good deal of differ¬ 
ence of opinioi> existed with regard to the question 
of the pronunciation of the name of the island, but it 
had never been satisfactorily proved why it should be 
called St. HeJena. He believed the whale fishing 
was still carried on, but entirely by a large American 
fleet, so that it was not of much benefit to the island, 
the ships only obtaining a certain amount of fresh 
water and provisions from it. 


JAPANESE EXHIBITION IN LONDON. 

Times announces that it is officially informed 
that an exhibition of the arts, sciences, manufactures, 
industries, and products of Great Britain and Japan, 
on an extensi\e scale, will be held at Shepherd’s- 
bush next year. 

The Imperial Japanese Government are supporting 
the scheme with keen interest, and financial aid will 
also be forthcoming. A Bill relating to the exhibi¬ 
tion has just received the approbation of the Imperial 
Diet, and in the case of the House of Representatives 
the .sanction was given unanimously. 

There is reason to believe that the British Govern¬ 
ment are also in sympathy with the project. 

Some officials of the Japanese Department of 
Agriculture and Commerce sent by the Government 
have lately been in London, and they have returned 
to Japan, after having concluded satisfactory arrange¬ 
ments with the British organisers. 

Distinguished personages in this country have 
already identified themselves with the proposed ex¬ 
hibition, and signs are not lacking that it will prove 
to be a very important and successful event in the 
coming yeai. 


DRYING PLANT FOR INDIA. 

The Director-General for Commercial Intelligence, 
India (Mr. J^'. Noel-Paton), draws attention to the 
need in India for special drying plants capable of 
dealing with the conditions as regards atmospheric 
humidity existent in that country. In the rainy 
season certain industries in India suffer from the 
difficulty of drying their products or materials. 

An example of this is furnished by the flour-milling 
industry in India. The ordinary wheat of Indian 
commerce contains a relatively large percentage of 
dirt, although the penalties imposed under the export 
contract now in force has tended to abate this defect 
so far as grain for shipment is concerned. Before 
wheat in a dirty state can be milled, it must be not 
only screened and scrubbed but washed, and the pro¬ 
cess of sul>sequent drying is troublesome, costly, and 


at times injurious. Xbe usual method is that the wet 
wheat after passing through a centrifuge is discharged 
into the head of a vertical shaft containing baffles, 
and as it descends it meets an ascending current of in¬ 
creasingly hot air from gills that are heated by steam. 
This method is successful except in the rains; but 
during the rains the miller must let his wheat go to 
the silo and ultimately to the rolls with an excessive 
percentage of moisture, seeing that an indefinite 
intensification of the heat results in destruction of the 
starch globules, and consequent injury to the flour. 
The excessive moisture is apt to entail inefficient 
milling and a decline in the percentage of fine flour 
in relation to offals. This is to some extent made 
good by the larger percentage of water sold as flour, 
but to an equal extent the flour loses value in the 
eyes of the baker. The baker founds his estimation 
of a flour largely on the weight of bread he can pro¬ 
duce from a given measure of it, and this depends 
mainly on the quantity of water that may safely be 
added to it; and, in fact, the effort to reduce 
moisture in flour during the rains to such proportions 
as will insure the keeping qualities of the product is 
often attended by injury resulting from the employ¬ 
ment of an injuriously high tempeiature. Indian 
bakers know that the processes of their calling are 
fraught with peculiar difficulties in the rams, not only 
because of accidents to the yeast, but because of the 
comparative weakne.ss of the flour and its liability to 
decomposition of various kinds. 

The tanning industry would also gain greatly by an 
appliance that would dry the air in the monsoon 
without reliance on condensation processes. In one 
large tanneiy in India no attempt to dry hides is 
made during two months of the year. This, of 
course, involves serious interference with the oidi¬ 
nary course of manufacture and an incomplete em¬ 
ployment of capital. In some parts of the country 
the most seiious difficulty is that of retarding the 
drying of the hides during the hot weather. At other 
seasons drying is aitificially and very slowly effected 
by the use of steam pipes. The hides are suspended 
over and above these pipes ; but the saturation of the 
atmosphere is such that the drying process occupies a 
number of days. During that time the hides have to- 
be frequently wiped to free them from the moulds 
that grow profusely under such conditions; but it 
need scarcely be said that those moulds work con¬ 
siderable mischief in the course of a week or so, and 
even if they are superficially removed they may leave 
their spores in the leather to germinate so soon as 
favourable conditions recur, as they frequently do in 
India. 

In the manufacture of sugar, deterioration in colour 
results from the creation of invert sugar during drying. 
At present a relatively low colour as distinguishing 
the indigenous article is considered a recommenda¬ 
tion in some Indian markets, but in India as a whole 
the consumption of true refined sugar is increasing 
steadily and the prejudice referred to cannot be ex- ’ 
pected to persist. Tbe^drying of sugar after it leaves 
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the centrifuge is commonly effected by means of a 
cylinder that is heated by steam and rotates upon an 
inclined axis. But when the air is virtually saturated, 
a disproportionate expenditure of heat is necessary to 
impart to it any drying power. 

So also in the drying of copra and in the desicca¬ 
tion of plantains for plantain meal and of various 
substances for the production of starch, it is the 
custom in other countries to rely upon a simple 
heating of the atmospheric air with such measure of 
humidity as may be present. But several of these 
substances are not only peculiarly liable to decompo¬ 
sition and discolouration through prolongation of the 
process of drying, but are also sensitive as regards 
excessive heat. There is reason to believe that if a 
suitable drying plant were devised a very great 
stimulus might be given to these industries, which 
are already attracting considerable interest. 

In all these cases the drying is conducted or 
attempted by raising the temperature of a damp air 
to such a point that it may be enabled to assimilate 
more moisture. But in proportion as the humidity 
of the air increases any increment in temperature 
becomes more injurious. It would, therefore, be 
preferable to desiccate the air and pass it over the 
goods to be dried. 

There are also other processes, such as wool-wash¬ 
ing and the scrubbing of seed lac, to which an 
apparatus of the kind in question might not im¬ 
probably be applied with advantage. 


COMMERCIAL USES OF THE DOGFISH, 

Fishermen on the Nova Scotia coast have been 
comjdaining for some time past about the prevalence 
of the dogfish, which is proving veiy destruclise, as 
the pests not only take the bait, but often destroy 
the trawls and scare the fish from the fishing grounds, 
besides destroying large quantities of them. Very 
recently the ilogfish has been on the increase, and, 
naturally, more hurtful to the fishing industry; but 
action has now been taken to make the pest finan¬ 
cially valuable. According to the American Consul 
at Yarmouth, Nova Scotia, a dogfish reduction 
factory was established, about a year ago, at Canso, 
on the north-eastern coast of Nova Scotia, and large 
quantities of these fish have been treated there. In 
fact the works became so beneficial that the plant 
has been largely increased, and has become very re¬ 
munerative to the proprietors as well as to the fisher¬ 
men. Another plant has recently been established 
at Clarks Harbour, about thirty-five miles from 
Yarmouth. There is also a third at Shipegan, in 
New Brunswick. The Clark’s Harbour plant is 
larger, and is said to be better and more modern 
than either of the others. The building is 138 by 
40 feet, and has a very perfect machinery equipment. 
A splendid ^harf has been built, leading out to the 
deep water, to facilitate loading. .<^The fish are taken 
from the vessels and piled into wagons and carried to 


the “ cooker,” w'hich is a long iron cylinder boiler¬ 
like affair. Steam is forced into this cylinder from 
both ends, and the fish thoroughly cooked, when they 
are transported to the press, where the oil is extracted. 
From the press the oil flows into tanks arranged with 
steam-pipes at the bottom, and supplied with water. 
The oil floating in the first tank is drained off through 
a conduit to the next tank, and so on to the fifth and 
last, when it is perfectly clear, drawn off into casks, 
and is ready for the market. Up to the present time 
New York has taken all the output of the factory, 
and also all that from the Canso works, the average 
price being is. 4d. per gallon. After the oil is drained 
off, the remains of the fish fall into a screw conveyer 
and are taken to the dryer, to which dry heat is sup¬ 
plied from a large brick furnace, a steam driver forcing 
the air into the dryer, after which the fertiliser is con¬ 
veyed by a screw conveyer to the packing-room, 
where it is put into bags, for sale to the farmers of 
the country. With the exception of the 40 horse¬ 
power engine, which was built in Nova Scotia, all 
the machinery comes from New York. The Canso 
works are planned for day and night work, and 
reduce about twenty-five tons of fish in twenty-four 
hours. The Clark’s Harbpur plant will, it is said, 
reduce thirty tons of fish in ten hours, employing 
from ten to twelve men. These are Dominion Govern¬ 
ment plants. Not only will dogfish be utilised and 
reduced to useful fish oil and fertiliser, but all kinds 
of fish offal will be made use of and reduced to a 
commercial value. Much that is now useless to the 
fishermen and thrown aw^y, will find a ready sale, 
and will add very considerably to the fishermen’s 
profits. It is not expected that the local fishermen 
can supply material enough to keep the factories fully 
w'orking, but small ves'-els will be employed, and 
collecting stations established along the coast, for 
the purpose of obtaining the dogfish and other non¬ 
eatable fish, and fish remains. Fishermen are greatly 
pleased with this new industry, as it will make a 
market for thousands of pounds of fish otherwise 
useless. These dogfish have been caught in the past 
in large quantities, and, after being killed, thrown 
overboard, but now’ they may become valuable, and, 
in a way, will prove of commercial importance. 


TURKISH MEERSCHAUM DEPOSITS. 

Meerschaum is mined at Kahe, in the vilayet of 
Angora, but principally m the Eski-Shehr. It is 
found in nodular form. At one time the fuller’s 
earth, found about three feet thick overlying the 
meerschaum deposits, was collected and shipped to 
the coast, but this industry has died out, and the 
mining of the meerschaum alone is of commercial 
interest. Any person wishing to mine this substance 
can obtain a permit to do so firon: the Turkish 
Administration of Mines. It is said that the pits at 
Nemlau have been worked for two thousand years. 
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The meerschaum mined here is, according to the 
, American Consul-General at Constantinople, in small 
yellowish nuggets, very resistant and compact. The 
meerschaum mines, which at one time reached from 
Kahe to Mihalitcb, on the Sea of Marmoia, are to¬ 
day reduced to some twelve hundred and seventy 
pits, concentrated round the city of Eski-Shehr, and 
giving employment to some five thousand miners. 
These mines are worked in the most primitive manner 
by a foreman and two to five workmen, with picks. 
The depths of the pits vary greatly, and depend upon 
the depth at which a reddish-brown earth is met, 
which is the first indication of the existence of mag¬ 
nesite. Sometimes this red earth is found only a few 
yards beneath the surface, but ordinarily at a depth 
of twenty yards, often forty, and even sixty. In this 
layer of red earth meerschaum is found, disseminated 
in nuggets of irregular shape. The size of these 
rarely exceeds twelve to sixteen cubic inches; the 
greater part are of the size of a walnut. When the 
diggers reach this stratum they continue their working 
in one or two horizontal galleries, leaving natural 
columns. No explosives are necessary as there are 
no rocks. Some of these galleries have a length 
of over four hundred yards, and, as they are dug 
without any plan, it is not uncommon for two 
properties to meet. The first treatment received 
by the meerschaum after being brought to the 
surface is to clear it from the adhering earthy 
matter by scraping with a special knife. In this 
state it is sold to the local merchants, who dry and 
clean it, polish it with wax, and then sort it into 
qualities and sizes. There are thirteen recognised 
qualities, and these are again assorted into four 
principal sizes, the names of which and the number 
of pieces to the case are a^ follows : —Lager (s/ra~ 
7 nali)f 30 to 40; gross baumvolle {biri-lnnhk)^ 70 to 
90; klein baumvolle {pamoukli)^ 14010 170; soliste 
kaeten {t(meh\ 300 to 350. These are the principal 
sizes, but there are four smaller sizes, of which each 
case contains the following number of j)ieces: 500, 
800, 1,200, and 1,500. The.se smaller cases are 
classed in only two qualities. There are two stan¬ 
dard sizes of cases. For the first three sizes of 
nuggets, the case is 6| by 13^ by 28 inches, and for 
the five other sizes, 7j by 14I by 32 inches. These 
are the sizes recognised by the Government, no other 
sizes being permitted. The prices of these cases are 
as follows, according to the size and quality of the 
nodules: — Sira-mali, from £iS los. to Us.; 
biri-binlik, from /ii to j£‘t8 19s.; pamoulki, from 
12s. to ;i '9 4s.; taneli, from I 17s. to ^3 14s. 
There is much waste in preparing the product fqr 
the market, the adherence of earthy matter thereto 
rendering it useless. Almost the entire output of the 
article is sent to Vienna, and thence distributed to 
the various European countries and to the United 
States, the latter country taking only the first four 
sises, and that only in the first seven qualities. The 
United States is considered to be the best customer, 
MiHLk therefore seems surprising that American pur¬ 


chases should not be made on the spot, or through 
Constantinople instead of through Vienna. If the 
Turkish meerschaum mines were developed they 
would be an important source of income to the 
Empire. Derindge, in the Gulf of Ismidt, which is 
connected by the Anatolian railway with Eski-Shehr, 
is the port of shipment for meerschaum. Shipments 
for Austria are sent via Trieste, and those for France 
via Marseilles. 


HOME INDUSTRIES. 

The Port of London, —Yesterday, the Port of 
London Act came into operation, and brings with it 
the new Port Authority, whose duty it will be to deal 
with the whole business of the Thames, from its 
mouth to Teddington. The Port of London Authority 
will be responsible for the administration of what has 
long been, and under sagacious control may long con¬ 
tinue to be, the greatest port in the world. Into it 
pass every year some vessels, of a total tonnage 
of, in round figures, 34,000,000, the value of their 
cargoes, outward and inward, being estimated at not 
less than ;f400,000,000. The docks cover a super¬ 
ficies of 640 acres of water and 1,800 acres of land, 
and have a capital value of ;f25,ooo,ooo. As Sir 
Hudson Kearley pointed out at the first meeting of 
the Port of London Authority, held a tew days 
ago, rival ports, not only on the Continent, but m this 
country also, by the wise expenditure of capital have 
been enabled to keep abreast of the requirements of 
the day. Circumstances, unfortunately, have pre¬ 
vented London from doing all that is necessary in this 
respect, and the reason is not far to seek. There has 
been paralysing division of authority. Interests have 
worked in difl’erent ways, and without larger autho¬ 
rity and revenue powers than Parliament has been 
willing to entrust to them, those responsible for 
making provision for the trade of the Port have done 
much less than was necessary. The new Authority 
comes into existence with adequate administrative 
and financial powers, it is admirably constituted, and 
there is confident expectation that it will be equal to 
its opportunities. German and Belgian ports are serious 
competitors now-a-days, but the splendid natural 
advantages of the Port of London; its geographical 
position; the magn^ude, wealth, and energy of the 
population behind jijfc ; the fine approach from the 
sea; the river tides, strong enough to transport 
traffic easily to all parts yet not so violent as to make 
navigation difficult; these and other advantages 
insure the continued pre-eminence of the Port of 
London if only there is systematic execution of 
adequate improvements. 

The Trade BoardP The President of the 
Board of Trade has introduced his Bill to abolish 
sweating and establish a minimum wage. It is 
proposed to schedule* certain trades in which ** by 



April 2 t 1909. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


413 


reason of the pre%’alence of evil conditions no 
organisation has yet taken root, and, in consequence, 
no parity of bargaining power can be said to exist.” 
Certain trades are scheduled; others may be added 
by and bye. The scheduled trades are four—ready¬ 
made and wholesale bespoke tailoring; card-board 
box making; machine-made lace and net finishing ; 
and ready-made blouse making. The want of 
natural organisation is to be met by setting up an 
artificial organisation for these sweated industries. 
The Trade Boards are to consist of representatives 
of masters and workpeople in equal numbers, 
together with ofiicial members nominated by the 
Board of Trade. One of them is always to be chair¬ 
man, while there can be no quorum unless one 
of them is present. The primary duty of these 
Trade Boards is to regulate the rates of wages 
by establishing a minimum wage for the trade or 
branch of a trade with which they are concerned. 
When their decisions have been confirmed by the Board 
of Trade they are to be binding upon all employers, 
who may not pay anything less than the minimum 
under penalties enforceable in any court of summary' 
jurisdiction. Officers appointed by the Trade Boards 
or the Board of Trade will have full power to inspect 
books, documents, or premises, and to prosecute in 
person without recourse to a lawyer. Everyone will 
sympathise with the object of the Bill. It remains 
to be seen whether, assuming it becomes law, it will 
effect the object aimed at, or materially improve 
the condition of the class it is intended to assist. It 
has to be remembered that these sweated trades are 
poor trades from every point of view, and there are 
those who think that if the Act succeeds in killing 
the sweating it will kill the trade altogether. 

The I Ictoria EsXperiment, —The Bill is frankly ex¬ 
perimental, and the proposed limitation of its opera¬ 
tions, to begin with, seems wise. Of course, the 
principle of the minimum rate is no new principle in 
this country. In all Government works fixed 
minimum rates exist for the different classes of 
labour employed. Collective bargaining has given 
the great organised trades such rates for them¬ 
selves. The mining, the engineering, and the 
cotton industries have them. Others have succeeded 
in setting up similar standards by means o! arbi¬ 
tration under the Board of Trade, when the arbi¬ 
trator, sitting as chairman of a joint committee of 
employers and employed, has fixed piece-work rates 
for industries like the boot and shoe trade, and even 
for so complicated an industry as the Nottingham 
lace trade with success. In Australia the Special 
Boards Legislation of Victoria furnishes something 
more than a working model of Wages Boards. 
Victoria started her system of Wages Boards in 
i8q 6 with five special Boards, which in 1907 had 
multiplied to forty-nine. The trades chosen for the 
first experiments were the most heavily sweated in 
Melbourne—clothing, boot and shoe making, shirt 
making, ful-niture, and bread hiiaking. The first 


Wages Boards Act was passed for four years only, 
in the teeth of considerable opposition from the 
representatives of employers in the Legislature. But 
when the time came for renewing the Act some of 
its leading opponents supported its re-enactment, not 
only as an engine for putting down sweating, but as 
a useful instrument for the suppression of the dis¬ 
honest employer, and the Act has now been made 
permanent. In his report on *‘thc Wages Boards 
and Industrial Conciliation and Arbitration Acts of 
Australia and New Zealand,’’ Mr. Aves says that as 
regards sweating ** there is abundant testimony to 
the fact of improvement, under Wages Boards.” He 
states that in the matter of “ levelling up,” the Boards 
‘‘may almost be regarded as having won general ap¬ 
proval,” and he alludes to the “ widely-spread belief 
that the Boards have been instrumental in diminish¬ 
ing, some say in abolishing, sweating.” The Bill 
now before Parliament is not identical with the 
Victorian Act, but it proceeds on the same lines, and 
its operation will be watched with keen interest and 
even anxiety. 

Short Time in the Spiniiing Industry. — The 
replies to the circular sent out by the Federation to 
spinners of American cotton does not justify any 
recommendation to a general decrease in production. 
As anticipated in these Notes, the necessary four- 
fifths majority was not obtained. It is the new mills 
that have been the determining factor in the rejection 
of the short time policy, and individual spinners 
must now consider what is best in the individual 
case. Many spinners are already running short time. 
The cotton trade could hardly be worse than it is 
just now. Short time would seem to be particu¬ 
larly suited to those definite and general contrac¬ 
tions in the demand for labour due to what may be 
called cyclical fluctuations. The method was applied 
with great success in the severe depression of 1903-4. 
In the previous year the h ederation of Master Cotton 
Spinners passed a resolution to close their mills 
during the whole of Whit week, and on every Satur¬ 
day and Monday, from the 27th June onward. The 
effect was to reduce the normal week from 55 to 40 
hours. This first period of short time ended in the 
autumn of 1903, but after a short interval of slightly 
improved activity short time was reimposed in the 
spring of 1904, and lasted till September or October, 
when the depression gave way to extreme prosperity. 

Traders and the Railway Amalgamation,^Thert 
has been considerable anxiety among traders and 
others using the lines affected at the possible results 
of the working union proposed by the Great Northern, 
Great Central, and Great Eastern Railway Com¬ 
panies, but the new clauses which these companies 
have agreed with the Board of Trade to insert into 
their Bill for amalgamation should go far to allay 
this anxiety. As is generally known, the conveyance 
rate per mile for merchandise falls as the distance 
increases, the highest scale of charges operating for 
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the first twenty miles, or any part of such distance. 
The charges are lower for the next thirty miles, lower 
again for the next fifty miles, and still lower for the 
remainder of the distance. It was reasonable to 
stipulate that in the calculation of minimum rates for 
meicbandise conveyed over the railways of the three 
companies, or any two of them, the distance should 
be reckoned continuously as one railway, and thus 
avoid more than one application of the higher rates. 
This has been secured by the first of the clauses 
referred to above. The second provides that the 
ordinary passenger fares in force on the railways 
of the three companies on the date of the pass¬ 
ing of the Act (including the charges for season 
tickets, market tickets, and week-end tickets), 
shall not be increased by reason of the passing 
of the Act, or at all unless the Joint Com¬ 
mittee can prove on complaint that such increase 
is not due directly or indirectly to the passing of the 
Act. And much the same stipulation is to be 
enforced in respect of the rates and charges of mer¬ 
chandise and minerals, whilst ^ Clause IV''. provides 
that the facilities as a whole afforded by the Joint 
Committee for either passengers, goods, or mineral 
traffic shall not be unreasonably diminished as com¬ 
pared with the facilities afforded by the companies 
during the year 1908. And compensation is to be 
provided for servants of the companies in their per¬ 
manent employment prior to the ist of January, 1908, 
who shall be discharged by reason of the passing of 
the Act. 


CORRESPONDENCE* 

THE WOOLLEN AND WORSTED 
INDUSTRIES. 

Your paragraph on this subject in last week’s 
yournai is certainly misleading not to say inaccurate. 
The term “woollen industry” is by no means con¬ 
fined to the shoddy manufacturers in the heavy 
woollen district, nor is the term “ worsted industry ” 
confined to those who use raw wools. Dewsbury, 
Batley and the Calder Valley are known as the 
heavy woollen district.” but outside those districts 
there are large centres manufacturing woollen goods 
and using large quantities of raw wool, such as 
Huddersfield, the Spen Valley, Leeds, Hawick, &c. 
With regard to raw wools the long wools are combed 
for the “worsted” industry, whilst short wools are 
carded and used for the “woollen” trade. Now 
with regard to London giving up its place to Brad¬ 
ford for the sale of Colonial wools at auction, there is 
another side of the question which has to be carefully 
considered, viz., the effec^i. it would have on the 
foreign trade for colonial wools* 

London is a port and all the wools are stored and 
inspected by buyers at the ^ocks or in the neigh¬ 
bourhood, and consequently .can be re-exported at a 
miainnum pf expense. 


Bradford, on the other hand, is far inland and if 
the auctions were held there a large expense would be 
entailed on wools for re-export viz., carriage by rail 
from the port to Bradford and back again to the 
port. 

At the sales just closed in London 187,252 bales 
were catalogued and 182,000 sold as follows:—To 
the home trade, 95,000 bales; to the Continent, 
69,000 bales: to America, 18,000 bales. It will 
thus be seen that nearly half went abroad and if these 
had been sold in Bradford an additional expense of 
about 3-i6ths per lb. for inland carriage would have 
been entailed to lc»pgn buyers, or a total sum of 
nearly 20,000. 

The question is, would this not have the effect of 
driving these foreign buyers away, direct to the 
sources of supply, and thus losing a large commission 
to those engaged in the trade in this country. Brad¬ 
ford is undoubtedly a very large user of Colonial wools 
and is entitled to every consideration, but before 
making such a stupendous change the question would 
require careful consideration from every standpoint. 

Geo. Hy. Tattersfield. 

76, Wool Exnhanjfc, Coleman-street, 

London, E.C., 


QUESTIONS AND ANSWERS. 

ANSWERS TO CORRESPONDENTS. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of, paper, and should bear such 
signature of the writer, and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 

QUESTIONS. 

What is the relation of the two practices (at least 
as old as Roman times) of decorating pottery with 
“slip” and glass with “prunts”.? Is it merely 
that, working in whichever material, it was equally 
natural to do what ^mounts to the same thing } Or 
is there anything to ^ow that either potter or glass- 
worker was indebted to the other ? I have seen it 
stated that the potter borrowed the idea from the 
glass-worker. Yet pottery is the more ancient art. 
Is there any evidence that one or other of them was 
first in the field ?— GLASS-BLOWEk. 

Can anyone give me in short the genealogy of 
the Fleur-de-Us P If it begins as the Assyrian date- 
palm, by what stages does it become an iris, and 
when precim^ does ,thnt turn into the lily of France ? 
—Entente Coedialv* 
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I am interested to see that the subject of ** Fire- 
walkmg ** is receiving attention in the Joumal, Like 
your correspondent “Maori/’ I have always been 
puzzled by this problem. I do not suppose anyone 
now doubts that in India as well as in Polynesia 
persons often walk harmlessly over yards of red-hot 
ashes. I can supply abundant testimony to the fact, 
apparently quite trustworthy, if desired. Could any 
of the learned members of this Society tell us how it 
is done } Has the problem been scientifically investi¬ 
gated ?—W. COLDSIREAM. 

I have an ivory miniature, about by 3J", sub¬ 
ject “The Music Lesson,” with a cupid holding the 
music. The initials and date on it are E. E. 1700. 
Can anyone inform me who K. E. was } I have 
been quite unable to discover.— T(rR<,)UAV. 

I have reeently purchased a large mill here which 
has some 300 horse-power of water-power from the 
River Derwent. It also has a very fine chimney about 
160 feet high. Having regard to the large amount 
of water-power at my disposal, it is very unlikely that 
I shall make any use of the chimney for steam-raising 
purposes. 

It has occurred to me to utilise this chimney as a 
shot tower for the manufacture of lead shot. 

I have ascettained from the makers of shot-maldng 
plant that the chimney is very suitable, and the point 
I now wish to clear up is: What profit may one 
reasonably look forward to from the cairying on of 
the industry. 

If you could furnish me with any reliable informa¬ 
tion on this point, I should feel extremely obliged.— 
Alk. R. Sennett. 

ANSWER. 

In reference to the note in the Journal of the 19th 
inst. about the ridding of grain from weevil, we deiire 
to call your attention to the obvious disadvantage of 
bi-sulphide of carbon, /.e\, its great inflammability— 
this most dangerous properly renders it practically 
prohibitive in the case of ships, whilst it is also 
extremely poisonous. On the other hand, sulphur 
dioxide, which is largely and regularly employed for 
this purpose, is compressed into a liquid, in which 
form it is supplied in various receptacles, from tins 
holding 12 oz. up to copper cylinders holding 2 cwt., 
and has been for a long time used for killing weevil 
in grain. None of the objections applying to bi¬ 
sulphide of carbon can be urged against pure sulphur 
dioxide gas, whilst the latt^ has the additional 
advantage of improving the colour of the grain.— K, 
JBoake, Roberts, and Co., Ltd, 

GENERAL NOTES. 

Vienna International Shooting and 
Field - Sports Exhibition, 1910. —^An Inter¬ 
national Shooting and tField*^Sports inhibition will 
be held in Vienna in igK)) 'which will include 


exhibits of all agricultural and trade products having 
any sort of connection with these matters. The 
object of the Exhibition is to show the amount of 
economic profit to countries where hunting and 
shooting are encouraged/and the extent to which 
art, traffic, commerce, industry and trade ate 
interested in the maintenance of those branches of 
sport, and the remaikably large profit which is 
derived from them, not only by the parties 
immediately interested, but also by the whole 
population. The Exhibition (which has the fullest 
support and co-operation of the Imperial and Royal 
Government and the Municipality of Vienna) will 
last about five months, from May till October, 1910. 
The general plan is that every State-including 
Austria—should have a separate space allotted to it, 
that the exhibits of each country should be displayed 
in a building or pavilion erected at that country’s 
expense and representing either some famous 
historical shooting box or country seat typical of that 
country. The Exhibition will also afford an oppor¬ 
tunity for holding International Hunting and Shoot¬ 
ing Congresses, at which all the questions relating to 
these sports will be discussed. 

The Feeble Minded and the Unemployed. 
—In considering the various causes of unemployment 
one not unimportant factor has received less attention 
than it deser\'es. Some ten years ago Parliament 
made it possible for education authorities to make 
day school and other provisions for mentally defective 
children. Since then special schools have been 
prodded in which these children are taught, and to 
some extent, trained. London leads the way and 
many of the provincial towms have since followed its 
example. The number of defective children in the 
country is not as yet known with certainty, but 
Mrs. Mary Dendy, who has given much attention to 
the subject, considers the proportion to be not less 
than I per cent, of the school-going population. 
Heredity, drink, lack of nourishment, consumption, 
are among the reasons of their existence. What 
becomes of these weak-minded children after they 
leave the schools When they leave, school they are 
still mentally defective, but after they leave it, that is 
after sixteen, the law takes no further notice of them 
until they bring themselves again within its grasp as 
ciiminals, unemployed, or paupers. Mrs. Dendy says 
that two years ago they were leaving the London 
special schools at the rate of 800 a yeai. Many of 
them are only suitable for an asylum, but they are 
allowed to be at large and to become parents. They 
often get situations but they cannot keep them, for 
they are unstable and weak of will. Plainly the 
casual work of the mentally defective affects the 
work of all unskilled labourers. They take up odd 
jobs, and when working in gangs may do fairly 
well when pinched by necessity, but they cannot save 
against a rainy day, and seldom earn any wage that 
would enable them to save.^ Mrs. Dendy suggests 
that if there were special 4ay schools for all the weak- 
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minded, and a colony to which to pass them on 
when they leave the day schools, the unemployable in 
the towns would soon be greatly lessened, and one of 
the greatest sources of physical deterioration would 
be removed. 

MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

April 21.—“The Foundations of Stained Glass 
Work.” By Noel Heaton, B.Sc., F.C.S. Sir 
William B. Rkumond, K.C.B., R.A., will 
preside. 

April 28.—“The Resources of the Peruvian 
Andes and Amazon.” By C. Reginald Knock, 

F. R.G.S. 

May 5.— “English Furniture Design and Con- 
Btiuction.” By Percy A. Wells. 

May 12.—“The Principles of Heredity as 
Applied to the Artificial Production of new forms 
of Plants and Animals.” (Aldred Lecture.) By 
Professor Arthur Dendy, D.Sc., F.R.S., F.L.S. 

May 19.— “Railway Development in China.” By 
Arthur John Barry, M.Inst.C.E. 

May 2O.—“ The Manufacture of Nitrate of Lime 
from Atmospheric Nitrogen.” By Sam Eyde. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

April 29,—“The Problem of Indian Labour 
Supply.” By SElwyn Howe Fremantle, I.C.S. 
The Right Hon. Viscount Midleton, late Sec¬ 
retary of State for India, will preside. 

May 13.—“ Some Phases of Hinduism.” By 
Krishna Gobinda Gupta (Member of the Council 
of India). 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. BtlRNS, Principal of the 
Bombay School of Art. Professor Sir Hubert 
VON Herkomer, C.V.O., D.C.L., R.A., will 
preside. 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 

April 6.—“ Ceylon: its Industries and Material 
Progress.” By John Ferguson, C.M.G. The Rt. 
Hon. Sir West Ridgeway, G.C.B., G.C.M.G., 
K.C.S.I., will preside. 

April 20.—“ South Africa.” By the Hon. 
Charles Gideon Murray. Lord Brassey, 

G. C.B., D.C.L., LL.D., will preside. 

May 18.—“ Canada as a Field for British Invest¬ 
ment.” By J, Obed Smith, Assistant Superin¬ 
tendent of Emigration, Department of the Interior, 
Canada. 

Cantor Lectures. 

Monday evenings, at 8 o^clock:— 

George Gerald Stonev, M.Inst.C.E., 
** Steam Turbines.” Three Lectures. 

Lecture III.-^April 5.—The marine dteam tur- 
'faine*^£ariy history — ‘ * Xurbinia ” — Comparative 


trials between reciprpcating engine and turbine ships 
—Application to war ships—The great express 
Cunarders, “Mauretania” and “Lusitania”—Con¬ 
clusion. 

F. W. Lanchester, “ Aerial Flight.” 
Three Lectures. 

April 26, May 3, 10. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, April 5... ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Mr. George Gerald Stoney, “Steam 
Turbines.” (Lecture 111 .) 

Farmers' Club, Whitehall-rooms, Wliitehall-place, 
S.W., ^ p.m. Mr. J. H. Diggle, “ The Equipment 
and Cultivation of Small Holdings.” 

Engineers (in the Theatre of the United Service 
Institution, Whitehall, S.W.), 7J p.m. Mr. Ernest 
R. Matthews, ‘'The Corrosion of Steel-Reinforce¬ 
ment in Concrete.” 

Chemical Industry (London Section), Burlington- 
house, W., 8^ p.m. I. Mr. Watson-Smith will 
Exhibit a Specimen of the now extinct Boghead 
Cannel Coal, or “Torbane Hill Mineral,” and 
give a brief Historical and Chemical desi ription of 
it. 2. Mr. S. Cowper Coles, “ Vapour Galvanis 
ing.” 3. Messrs. C. N. Hake and M. Bell, “Ihe 
Action of Sulphuric and Nitru Acids m the 
Nitration of Cellulose.” 

Cold Storage and Ice Association, at the London 
Chamber of Commerce, Oxford-court, Cannon- 
street, E.C., ji p.m. Mr. W. 1 ). A. Bost, “ Ap¬ 
paratus for Determining the Conductivities ot 
Insulating Materials.” 

Victoria Institute, i, Adelphi-terrace, W.C., 4^ p.m. 
Mr. C. A. Carus-Wilson, “ Ezekiel's Vision of 
the Divine Glory.” 

Tuesday, Aj'RII. 6.. .ROYAL SOCIET\ OF ARTS, John- 
street, Adelphi, W.C,, 4i p.m. (Colonial Section.! 
Mr. John Ferguson, “Ceylon: its Industries and 
Material Progress.” 

Asiatic, 22, Albemarle-street, W., 4 p.m. Dr. M. 
Mos/ko>\ski, “The Pagan Rat(*s of East 
Sumatra.” 

Alpine Club, 23, Savilo-row, W., 8^ p.m. 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. I. Discussion on Mr. Arnulph Mallock's 
paper, “Construction and Wear of Roads.” 2. 
Mr. C. T. Purdy, “ The ‘ New York Times * 
Building.” 

Photographic, 66, Russell-square, W.C., 8 p.m. 
Messrs. C. E. Kennott Mees and S. H. Wainwright, 
“ Some Interesting Absorption Spectra.” 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8 p.m. Sir Lewis Micbell, “ Greater South 
Africa.” 

Wednesday, April 7...Royal Archaeological Institution, 20, 
Hanover-square, W., 4^ p.m. Messrs. W. H. St. 
John Hope and Harold Brakspear, “Excava¬ 
tions at Haughmond Abbey in 1906.” 

Astronomical, Burlington-house, W., 5 p.m. 

Erratum.—D r. Nisbet asks that the following 
correction may be made in the text of his paper read 
last week, on page 390 of Journal for March 26th, 
1909, column 2, lines three and four from top, for 
j^843,ooo, or ;fi,156,000 in all,” 
read “ ;f53q,ooo and^313,000, or ^^843,000 in all.” 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURE. 

On Monday evening, April 5th, Mr. 
Gkor(;e (jERALD Sfoney, M.Inst.C.E., de¬ 
livered the third and last lecture of his course 
on Steam Turbines.” 

On the motion of the CHAIRMAN (Sir 
William H. White, K.C.B., F.R.S.) a vote of 
thanks to the lecturer was unanimously passed. 

The lectures will be published in Journal 
during the summer recess. 


COLONIAL SECTION. 

On Tuesday afternoon, April 6th, Mr. John 
Fkrcu’SON, C.M.G., read a paper on **Ceylon: 
its Industries and Material Progress.” The 
Right Hon. SiR Wem' RirxiEWAV, G.C.B., 
G.C.M.G., K.C.S.I., presided. 

The paper and discussion will be published 
in the Journal on the 23rd inst. 


INDIAN SECTION. 

Thursday afternoon, March 25th , the Right 
Hon. Lord Amid hill, G.C.S.I., G.C.I.E., 
in the chair. 

The Chairman, in intioducing the reader of 
the paper, said that Mr. Thurston had been 
■for many years the Curator of the Go\ernment 
Museum at Madras. In that, as well as in his per¬ 
sonal and private capacity, he was held in the 
highest esteem, in fact he was known and respected 
throughout the whole of the scientific world. There 
was a story of him which illustrated better than any¬ 
thing else what manner of man he was. Mr. Thurston 
had the misfortune to lose most of his private means 
through a great bank-smash, a calamity which he 
bore with a philosophic calmness which almost 
Amounted to indifiference; but when a little later a 


few ancient coins which were under his charge in 
the museum were stolen by one of the students or 
assistants, he was absolutely inconsolable, that appa¬ 
rently trifling loss affecting him infinitely more than 
the loss of his private fortune. The author was one 
of those men on whom the progress of science very 
much depended, and he was also one of the public 
servants who maintain^kl the honour and power of 
the country in the distant parts of the Empire. It 
was well known that many of the great discoveries 
and triumphs of science had been due to men who 
disregarded every personal consideiation — their 
health, safety, welfare, and comfort in the pursuit 
of science; and Mr. Thurston was such a man, 
because he ])ut everything behind his duty as the 
curator of the museum and as a scientist engaged 
in research. A visit to the Government Museum 
at Madras was always a very pleasant experience, 
although at first alarming. Such was the author^s 
zeal for anthropometry, that he seized every man, 
woman, or child in order to measure them. At first 
this scared people who did not know his wAys, hut 
they generally went away converted and flattered by 
some complimentary assurance that either the size of 
some part of their cranium, or the particular shape of 
their brain, or some other physical attribute was ex¬ 
ceptional and admirable. 

The paper read was— 

NATIVE MAN IN SOUTHERN INDIA. 

By Edgar Thurston, 

Superintendent, Ethnographic Survey, Madras. 

The vast tract of country over which my in¬ 
vestigations in conneclion with the ethno¬ 
graphic survey of Southern India during the 
last eight years have extended is commonly 
known as the Madras Presidency, and officially 
as the Presidency of Fort St. George and its 
dependencies. Included therein are the 
Native States of Travancore and Cochin, and 
the smaller Feudatory States of Pudukottai, 
Banganapalle, and Sandur. Brielfly, the task 
which was set before me in 1901 as Superin¬ 
tendent of the Survey was to record the manners 
and customs and physical characteristics 
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of more than 300 castes and tribes, represent¬ 
ing more than 40,000,000 individuals, spread 
over an area exceeding 150,000 square miles, 
which is 50,000 square miles in excess of that 
of Great Britain and Ireland. 

The five principal languages spoken in 
Southern India are Tamil, Telugu, Malayalam, 
Canarese, and Onya. Of these, the first four 
belong to the Dravidian family, while Oriya, 
which is spoken in Ganjam and a portion of the 
Vizagapatam district, belongs to the eastern 
group of the Tndo-Aryan family. In the pre¬ 
paration of the following brief summary of the 
other languages and dialects, 1 have drav^n 
mainly on “ The Linguistic Survey of India,’* 
and “The Madras Census Report, 1901.” 

Savara,—The language of the Savaras of 
Ganjam and Vizagapqtam. One of the 
Mundfi languages. 

Gadaba.—Spoken by the Gadabas of Viza- 
gapatam and Ganjam. One of the Mundii 
languages. 

Kond, Kandhi, or Kui.-The language of 
the Kondhs of Ganjam and Vizagapatam. 

Gdndi.—The language of the Gonds, a 
tribe which belongs to fbe Central Provinces, 
but has overflowed into Ganjam and Viza¬ 
gapatam. 

Gattu.—A dialect of Gondi, spoken by some 
of the Gonds in Vizagapatam. 

Koya or Kbi.—A dialect of Gdndi, spoken 
by the Kdyis in the Vizagapatam and Godavari 
districts. 

Poroja, Parjii, or Parji.—A dialect of G(»ndi. 

Tuhi.—The language largely spoken in 
South Canara (the ancient Tuluva). It is 
described by Bishop Caldwell as one of the 
most highly developed languages of the 
Dravidian family. 

Koraga.—Spoken by the Koragas of South 
Canara. It is said to be a dialect of Tulu. 

Bellera.—Spoken by the Belleras of South 
Canara, and regarded as a dialect of Canarese 
or Tulu. 

Toda.—The langviage of the Todas of the 
Nilgiri Hills, concerning which Dr. W. H. 
R. Rivers writes as follows* : — “ Bernhard 
Schmid,t who wrote in 1837, appears to have 
known more of the true Toda language than 
anyone who has written^since, and he ascribes 
two-thirds of the Toda vocabulary to Tamil, 
and was unable to trace the remaining third to 
any other language. Caldwellt believed the 
langdSage of the Todas to be most closely allied 

• • The t'oda'S, 1906. 

•f Madras Journ. L*t. and Scl.*' v. 1837. 
t ** Coflijparative Grammar of the Dravidian Languages.’* 


to Tamil. According to Pope,* the language 
was originall}^ old Canarese, with the addition 
of a few Tamil words, but he has included in 
his vocabulary w ords which have probably been 
borrowed from the Badagas.” 

Kota.— A mixture of Canarese and Tamil, 
spoken by the Kotas of the Nilgiri Hills. , 

Badaga.—The language of the Badagas of 
the Nilgiri Hills. Said to be an ancient form 
of Canarese. 

Irula. Spoken by the Irulas of the Nilgiris, 
and said to be a dialect of Tamil. Kasuba or 
Kasuva is recorded as a dialect of Tamil 
spoken by the sub-division of the Irulas which 
bears the same name. 

Kurumba.—Spoken by the Kurumbas of 
the Nilgiri Hills, Malabar and Mysore, and 
regarded as a dialect of Canarese. 

Konkani.—A dialect of Marfithi, spoken 
almost entirely in the South Canara district by 
Sarasvat and Konkani Brahmans and Roman 
Catholics. 

Marathi.—In the Tanjore district, the 
descendants of the former Maratha Rajas of 
Tanjore speak this language. It is also 
spoken in the Hellary district, which was 
formerly under Maratha dominion, by various 
Maratha castes, and in the State of Sandur. 

Patnuli or Khatri.—A dialect of Gujarati, 
spoken by the Patnulkarans, who have settled 
for the most part in the towm of Madura. They 
are immigrants from Saurashtra in Gujarat, 
who are said to have come south at the invita¬ 
tion of the Nayak kings of Madura. 

Lambadi. — The language of the nomad 
Lambadis, Brinjaris, or Sugalis. It is 
described in the Census Report, iqoi, as a 
patois “ usually based on one of the vernacu¬ 
lars, and embroidered and diversified with 
thieves’ slang and expressions borrowed from 
the various localities in which the tribe has 
sojourned.” 

Korava or Yerukala.—A dialect of Tamil 
spoken by the nomad caste bearing these 
names. Like ^}ie Lambadis, they have a 
thieves’ slang., 

Vadari.—Recorded as a vulgar Telugu 
dialect, spoken by a wandering tribe of quarry- 
men in the Boqijbay Presidency, the Behars, 
and elsewhere. They are doubtless Oddes or 
Wudder navvies, who have migrated from 
their home in the Telugu countty. 

The population of Southern India may be 
roughly divided, into long-heads and round- 
heads, of whoi i^ the former prevail in the Tamil 

* Outliiies.ef frftmman appealed to Marthall’a 

** i^renologitt Amongr the Todat.” 



Aprti 9, 1909. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


419 


country and Malabar. I cannot here enter 
into a discussion of the influences which have 
brought about the marked difference, shown in 
the following Table, in the type of cranium in 
the northern and southern portions of the area 
under consideration ; and must content myself 
with the bald observation that, whatever may 
have been the influence which has brought 
about the existing mesaticephalic or sub- 
brachycephalic type, with high cephalic index, 
in the north, this influence has not extended 
southward into the Tamil and Malayalam 
countries, where Dravidian man remains 
dolicho- or sub-dolichocephalic. 


Class. 

Language. 

Cephahe 

Index. 

Sukun S.ite.... 

Marathi. 

. 82*2 

Vakkaliga . 

Canaiese .... 

. 8i-7 

Billava.. 

. Tulu . 

. 8o*i 

Rangfui . 

,, Marathi. 

. 79-8 

Agasa. 

.. Canarese .... 

. 78-5 

Bant. 

.. Tulu. 

. 78 - 

K.ipu . 

.. Teliigu.. 

. 78* 

Golla . 

.. Telugu.. 

. 77 ‘S 

Pallan. 

.. Tamil . 

. 75*9 

Mukkuvan .... 

Mala}."ilam ,. 

• 75*1 

Nayai . 

.. Malay. 11 am .. 

• 74*4 

Vellala. 

.. Tamil . 

. 74*1 


A character, with vNhich 1 am very familiar, 
when measuring all sorts and conditions of 
Natives in Southern India, is the absence of 
convexity of the segment formed by the 
posterior portion of the united parietal bones. 
I'he result is that the back of the head, instead 
of forming a curve gradually increasing from 
the top of the head towards the occipital 
region, forms a flattened area of considerable 
length almost at right angles to the base of 
the skull. This character is shown in a 
marked degree in the photograph exhibited, 
which represents a prosperous Linga Banajiga 
in the Canarese country. 

The Linga Banajigas are a trading section 
of Lingayats, who are a religious sect, abound¬ 
ing in the Canarese country, whose distinctive 
characteristic is the wearing of a linga—the 
symbol of the god Siva—made of steatite, or 
soapstone, and enclosed in a metal casket, 
often of silver, and sometimes encrusted with 
precious stones, or, among the poorer classes, 
enclosed in a cloth of a particular colour. The 
linga should always be worn, both by males 
and females, and is buried with the corpse. A 
Lingayat shopkeeper, who was not wearing it, 
explained that he removed it during w’orking 
hours, as it was necessary to tell a little lie 
when doing business. The linga is worn on 
various parts of the body--+tlie head, arm. 


chest, and waist. Sometimes, in addition to 
the linga, a rosary of rudraksha beads is worn 
as a necklace. In connection with the ru¬ 
draksha, the legend runs that Siva or Kalagni 
Rudra, while engaged in Tripura Samhara, 
opened his third eye, which led to the destruc¬ 
tion of the three cities, of which Rakshasas or 
Asuras had taken the form. From this eye 
liquid is said to have trickled on the ground, 
and from this arose the rudraksha tree 
{Elfvocarpus Ganitrus). The mere mention 
of the word rudraksha is believed to 
secure religious merit. Rudraksha beads are 
valued according to the number of their lobes 
(op faces, as they are called), which are 
usually five in number. A bead wdth six lobes 
is believed to be specially good, and one with 
two lobes, called Gauri sankara rudraksha, is 
very highly valued. Dikshitar Brahmans wear 
a two-lobed bead mounted in gold. 

Ambng the Aradhya Brahmans, who wear 
both the sacred thread and the linga, the 
popular belief is that if, by some accident, the 
linga is lost, an individual must either fast 
until it is recovered, or not survive so dire a 
calamity. The linga is the life of him who 
wears it, and, whim he loses it beyond 
recovery, he lose& his own life. Incredible 
stories are told of miraculous recoveries of 
the linga. In one case, it is said to have 
returned to its owner, making a loud noise in 
water; and in another it was found in a box 
under lock and key. In this connection, the 
following story is narrated by Colonel Wilks:—* 
“ Poornia, the present Minister of Mysore, 
relates an incident of a Lingayat friend of 
his, who had unhappily lost his portable 
God, and came to take a last farewell. The 
Indians, like more enlightened nations, readily 
laugh at the absurdities of every sect but their 
own, and Poornia gave him better counsel. 
It is a part of the ceremonial preceding the 
sacrifice of the individual that the principal 
persons of the sect should assemble on the 
bank of some holy stream, and, placing in 
a basket the lingam images of the whole 
assembly, purify them in the sacred w'aters. 
The destined victim, in conformity to the 
advice of his friend, suddenly seized the. 
basket, and overturned its contents into the 
rapid Caveri. ‘Now, my friends,’ said he, 

‘ we are on equal terms ; let us prepare to die 
together.’ The discussion terminated accord¬ 
ing to expectation. The whole paitytook an 
oath of inviolable secrecy, and each privately 

• ** Historical Sketches of the South of Isdia.” 
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provided himself with a new image of the 
lingam.’’ 

The Lingayat priests are called Jangams, 
some of w^hom are religious mendicants. One 
of the latter, whom I saw at Sandur, was clad 
in very elaborate begging attire, which in¬ 
cluded sandals studded with blunt nails. On 
one occasion a friend came across a man 
sitting in the verandah of his house, from 
within which groans proceeded. It was ex¬ 
plained that his wife was swinging on a swing 
studded with sharp nails, to cure him— 
by sympathetic magic—of some trifling ail¬ 
ment. 

Some Pandaram mendicants wear the linga 
in a casket, and have an apparatus consisting 
of iron triangles round this neck in performance 
of a vow. When proceeding on a pilgrimage 
to the Temple of Subramahiya Swami at Palni, 
some devotees pierce their cheeks with a long 
silver needle, which traverses the mouth 
cavity; pierce the tongue with a silver arrow, 
which is passed vertically through the pro¬ 
truded organ; and place a silver shield 
(mouth-lock) in front of the mouth. Some 
Dasaris (Vaishnavite mendicants) have per¬ 
manent holes in their cheeks, into which they 
insert the needle when they go about the 
country in pursuit of their profession. 

I turn for a few moments to a consideration 
of the various peoples, past and present, in 
Southern India. The pre-historic inhabitants 
are abundantly represented by tumuli, cairns, 
cromlechs, pakeolithic, and neolithic imple¬ 
ments, pottery, &c. Pre-historic stone celts 
are believed by the Malaialis of the Shevaroy 
Hills to be the thunderbolts of Vishnu, and are 
stacked as votive offerings in their shrines 
dedicated to Vigneswara, the elephant god 
w^ho averts evil. The Burmese believe that, 
when the powers above quarrel, they throw 
celts at one another, and that, when one 
misses, it falls to the earth. They attach con¬ 
siderable importance to them for medicinal 
purposes, and powdered celt is said to be 
equally good for a pain in the stomach or an 
inflamed eye. The cromlechs on the Nilgiri 
Hills are believed to have been built by a race 
of pygmies, assisted by hares and porcupines. 
In like manner, the big earthen burial urns, 
which are found in many parts of the country, 
are believed to have been ^tnade for a race of 
pygmies, or for the disposal of old women who 
would not die. Some Khonds in Ganjam 
Wteaf blue beads and cut agates, which are 
fjdli be dug out of ancient burial places in 
1. Central India. , 


The most archaic type of existing man is re¬ 
presented by the jungle or forest tribes, the 
microscopic remnant of an ancient race, living 
in the seclusion of the jungle, where they have 
more or less retained their racial purity, which 
is disappearing as the result of contact meta¬ 
morphosis from communication with the outside 
world. They are short of stature, dark-skinned, 
and broad-nosed (platyrhine), and have nothing 
in common with the tall, hairy, and narrow¬ 
nosed (leptorhine) Todas, who inhabit the 
Nilgiri plateau. The Todas live in pic¬ 
turesquely situated settlements, called mads or 
mands, breed a large-horned race of buffaloes, 
and practice the form of polyandry, in which the 
husbands of a woman are own brothers. “There 
is,** Dr. Rivers writes,* “no doubt that, in 
former times, the polyandry of the Todas 
was associated with female infanticide, and 
it is probable that the latter custom still exists 
to some extent.*’ 

In former days, the Kondhs of Ganjam 
practised female infanticide, in the belief that 
the sun god, in contemplating the deplorable 
effects produced by the creation of feminine 
nature, charged men to bring up only as many 
females as they could restrain from producing 
evil to society. It was possible to come across 
villages, m which there W'as not a single female 
child. 

The main bulk of the population is repre¬ 
sented by the Dravidians of the plains, and, 
in addition, there are the Brahmans. It is, I 
believe, a common idea among Anglo-Indians, 
that the Brahmans alone wear the sacred 
thread, with which they are invested at the 
upanayana ceremony. This is, however, by no 
means the case. For example, the thread 
is worn by the Patnulkarans, an exten¬ 
sive and go-ahead colony of weavers at 
Madura, who claim to be the descendants 
of Saurashtra Brahmans, w’'ho migrated 
southward from the Saurashtra country in 
Gujarat. The thread is also worn by the 
Komatis, a clan of Telugu traders, who claim 
to be Vaisyas—-the third caste of Manu. The 
Komatis have a quaint marriage custom, and 
one from which their families derive their dis¬ 
tinguishing names. The figure of a cow is 
made of flour, and into the stomach is put a 
mixture of turmeric, lime, and water. After 
the cow has been worshipped in due form, it 
is cut up, and to the different familiei^ is sent 
that portion which they are entitled to receive, 
one getting the horns, another the neck or 

Todat,'* 1906. 
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hump, and so on. The sacred thread is also 
worn by the Kammalans or artisan class, who 
claim to be descended from Visva Karma, the 
architect of the gods, and to be Visva Brah¬ 
mans, calling the true Brahmans Go or Cow 
Brahmans. By some Kammalans of Malabar 
the adelphic form of polyandry is practised. It 
is said that a girl may have a series of brothers, 
ranging in age from five to twenty-five, whom 
she has to regard as her husbands. The 
Malabar Kammrdans boast that their system 
of polyandry is the result of the sojourn of 
the exiled Pandavas, with their common wife 
Panchali, and their mother Kunthi, in the 
forests of the Valluvanad division of Malabar. 

Civilisation is fast bringing about changes 
in manners and customs, which are sad from 
the ethnographist’s point of view. The 
Shanan females, like those of some other 
castes in the Madura and Tinnevelly districts, 
have the lobes of their ears dilated by a 
process of gradual dilatation from infancy. 
A Tinnevelly missionary was an expert at 
removing the deformity among his converts 
to Christianity by operative surgery. The 
converts at first objected to the operation, as 
the shortened lobes made them look like Deva- 
dasis or dancing girls, whose morality is 
notoriously frail. Altercations between Kalian 
wom<*n constantly lead to one or both parties 
having the dilated ear*lobes, which reach 
down to the shoulders, violently torn asunder. 
It is stated, in the Gazetteer of the Madura 
district, that “ even at the present day, in 
quarrels between women of the lower castes, 
long ears form a favourite object of attack, 
and lobe-tearing cases figure frequently in 
police records.” 

Females of many castes on the west coast 
go about nude down to the waist. But the 
custom of covering the upper part of the body 
w'ith a kind of towel, as a more elaborate 
garment, is fast gaining ground. When I 
w as inspecting a jungle tribe in South Canara, 
females, young and old, removed the cotton 
wTapper from their chests as I passed down 
the line. Here the upper garment, by a 
reversal of Western ideas, indicated im¬ 
modesty. And it is not the feeling of shame 
that has given rise to the covemng of the body, 
but the covering that has provoked the feeling 
of shame. 

Leafy garments, representing the fig leaf 
stage of society, are fast disappearing. Such 
garments, or aprons, are still worn by the 
Thanda Pulayans of the Cochin State. They 
are made from the thanda sedge, and put on, 


when a girl reaches maturity, with a formal 
ceremony called thanda kalyanam (marriage). 
The wearing of this garment is accounted for 
by a tradition that “ a certain high caste man 
had been sowing grain and planting vegetables 
in his fields, but found that his daily work was 
in some unknown way frustrated. For what¬ 
ever he planted or sowed in the day was 
carefully picked up and taken when men slept. 
So he set a watch, and one night he* saw 
coming out of a hole hitherto unknown to 
him certain beings like men, but quite 
naked, who set to work destroying his hopes 
of a crop. Pursuing them, he succeeded in 
catching a man and a woman, and he was so 
ashamed of their condition that he gave the 
man his own upper cloth ; but, not having one 
to spare for the woman, she (following mother 
Eve’s example) made herself an apron of 
grass*.” The jungle Vettuvans, of Malabar, 
wear aprons of leaves stitched together. The 
origin of this gear is said to be that, when 
the god Parameswara was distributing gifts 
of clothing to the various peoples of the 
earth, he asked the Vettuvans whether they 
would prefer a daily or yearly change of 
apparel. They decided in favour of the former, 
and the god, to punish them for their ambi¬ 
tion, decreed that their daily dress should 
consist of leaves. They change, or should 
change, their foliage every day at noon. A 
festival, which is attended by huge crowds, 
takes place annually at the village of Periya- 
palayam, near Madras, where the goddess 
Mariamma is worshipped under the name of 
Periyalayathainman. Those who attend are 
under a vow to wear a garment made of leafy 
twigs of the nim or margosa tree {Melia 
Azadirachta)y which is purchased from 
hawkers, who do a brisk trade. Those who 
belong to the more respectable classes go 
through the ceremony in the early morning, 
before the crowd has collected in its tens of 
thousands. 

The primitive jungle man is now attempting 
to raise himself in the social scale, adorns his 
forehead with a quasi sect mark, made with 
ashes or tinned aniline dye, shaves his head in 
imitation of the Hindus, and smears his body 
with sandal paste in mimicry of his superiors. 

Lucifer matches are now replacing the 
making of fire by friction, or flint and steel. 
The Todas of the Nilgiris did not object to 
lighting the cheroots, which I gave them, with 
matches. But they must light the fire by 


• Rev. W. J. Richards, lad. Ant. ix., 1880. 
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friction at some of their daily ceremonies, and 
at the funerals of males. At the funeral of a 
Toda female, 1 myself supplied the matches 
for lijffhting the pyre. Afire stick, which was 
in current use in a Toda dairy, was polluted, 
and rendered useless by the touch of my 
Brahman assistant ! Amon^ the Nambudiri 
Brahmans of the West Coast, the sacred fire 
for sacrifices should be produc(‘d by the friction 
of two pieces of wood. And, during their 
marriage rites, firc' is made with pieces of 
wood of the jak tree [Artocarpus integrifol id) 
and pipal {Ficus reli^wsa), 

A ceremony, called hook-swinging, is now 
viewed with disfavour by Government. Some 
years ago a man in a village north of the 
Godavari river, who had four holes in his loins 
from previous swingings, complained to the 
Deputy Commissioner that his occupation was 
gone, as he was no longer allowed to be swung. 
During one of the tours of a recent Ciovernor 
of Madras, the villagers complained that, since 
the practical abolition of hook-swinging, the 
rainfall had been deficient, and the crops 
scanty, cholera had been prevalent, and the 
child-bearing capacity of the females had 
diminished. There is a legend that in a fight 
between the gmddess Kali and the demon 
Darika, the latter was completely defeated, 
and the former, biting him on the back, drank 
his blood to gratify her feelings of animosity. 
Hook-swinging symbolises this incident, and 
the blood shed by the insertion of the hooks 
through the flesh of the back is intended as an 
offering to the goddess. In cases of famine, 
cholera, or other calamity, a swinging festival 
used to be held, for the purpose of propitiating 
the deity, and, at the same time, a sacrifice of 
goats, sheep, pigs, fowls, and even male 
buffaloes, took place. As human hook¬ 
swinging is forbidden, a substituted cere¬ 
mony is sometimes performed. Such a 
ceremony was gone through for my edifica¬ 
tion at the shrine of Mariamma at Chen- 
napatna, in the Mysore Province. The 
goddess borne by a priest, and a little wooden 
figure of Sidi Viranna carried by a boy, were 
worshipped at a tank (pond), and brought in 
procession to the scene of the swinging 
ceremony. To a long beam, Sidi Viranna, 
dressed up in a gaudy turban and silk- 
borejered cloth, and carrying in his hands a 
sword and shield, was secui^d by means of 
a rope of human hajr^ which was tied to a 
hook in the middle of his back. The beam 
was then hoisted on high, and Sidi Viranna 
was rotated round and round. Sometimes a 


cradle is tied to the beam, and children are 
swung in performance of a vow. And occa¬ 
sionally men, tied to the beam by ropes round 
the waist, are hoisted. 

Turning now to the jungle tribes, lot me 
correct a statement which is sometimes 
made that they are woolly-haired. Curly hair 
abounds, but woolly hair is never found. As a 
typical example of the physical characteristics 
of these tribes, who are represented by Pani- 
yans, Kurumbas, Sholagas, Irulas, and others, 
I may cite the Kadirs of the Anaimalais 
(Elephant Mountains) in the Coimbatore dis¬ 
trict. These Kadirs are excellent hands at 
climbing trees by means of pegs driven in 
with a bill-hook. The method ol climbing 
is exactly the same as that in vogue 
among the Dyaks of Borneo, as described 
by Wallace in his Malay Archipelago.*’ 
And, like some Malay tribes, the 

Semangs, the Kadir females wear a bamboo 
comb in the hair, ornamented with a design 
which corresponds very closely with the design 
on the combs worn in the Malay Piminsula. 
It is noted by Skeat and Blagden* that the 
Semang w’omen wore in their hair a remark¬ 
able kind of comb, which appe.irs to bi' worn 
entirely as a charm against diseases. 1 am 
informed that the Kadir combs are not looked 
on as charms, and the markings thereon have 
no mystic significance. A Kadir man should 
always make a comb and present it to his wife 
just before marriage, or at the conc lusion of 
the marriage ceremony, and the young men 
vie with each other as to who can make the 
nicest comb. The Kadirs, like some tribes in 
the Malay Peninsula, have some of their 
teeth chipped. In the Malay Peninsula, the 
common way of expressing the fact that a girl 
has reached marriageable age is that she has 
had her teeth filed. The operation of chipping 
the teeth is performed by the Kadirs with a 
chisel or bill-hook and file, and carried out on 
both males and females at about the age 
of puberty. In their search for honey, the 
Kadirs will only remove the hives during dark 
nights, as the darkness gives them a feeling 
of security in descending a precipice by means 
of a fragile rope ladder. As a guarantee of 
their safety, they^ake care that their wife or 
son watches above, to prevent a possible 
enemy from letting the ladder go. And some¬ 
times they take with them the wife of the 
man who is in charge of the ladder above. 

The Pulayans, who inhabit the jungles at 


• K Pagan Rac«i 6 t th» Malay Peninsula, 1906,’* 
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the base of the Tinnevdly Hills, are the most 
unpromising specimens of dejected humanity 
whom I have come across. Some missionaries 
once attempted to conciliate them by means 
of a feast. When summoned to the banquet 
which had been prepared for them, they 
retired much offended, as with the food were 
put bett‘1 leaves and tobacco, which were of 
evil omen, as these articles arc offered at the 
grave on the occasion of a funeral. I cite 
this incident as an example of the ignorance 
of the habits and superstitions of the Natives, 
which sometimes leads to unfortunate mistakes 
by those responsible for Indian administration. 
And 1 am in entire sympathy with the recent 
memorial, urging, inter aliay that selected 
candidates for the Indian Service should be 
required to take a course of study in the 
ethnology, sociology, and religion of the races 
among whom their life-^vork will lie. 

The Ulladans of Travancore arc, so far as I 
am awan*, the only tribe who use a cross-bow. 
The existence of this weapon puzzled me until 
the word Ferin^hi, meaning Frank or European, 
was used in connection with it, and it is 
doubtless of Portuguese origin. Many Portu¬ 
guese names still survive among Eurrisians 
and Native C'hristians on the west coast, and 
a recent tel ('gram, “ Da Gama taking leave, 
l^roposed that Albuquerque officiate for him,” 
has an old time ring about it. 

The jungle tribe.smen depend, for shooting 
animals and birds for food, on bows and 
arrows, with barbed or blunt heads. At a 
long distance shooting match among the 
Chenchus of the Nallanialai Hills, the prize 
was won with a carry of only 144 yards. We 
have it, on the authority of a celebrated 
archer of Charles I., that the ordinary range of 
the bow was from sixteen to twenty score 
yards. A Chenchu, who gained the prize in 
a shooting match, with the face of a straw 
scarecrow as bull’s-eye, was in an advanced 
state of intoxication, and naively used his 
success as an argument in favour of drink. It 
was noted by Captain Newbold that the 
Chenchus are not remarkably expert as 
archers, to judge from the awkw'ardness 
they exhibited in dispatching an unfortu¬ 
nate sheep picketed for them at forty 
yards, which was held out to them as the 
prize for the best marksman. Some time ago 
a Chenchu, who was the bully of his settle¬ 
ment, beat another Chenchu and his wife. 
The injured .man appealed to the District 
Forest Officer, and, explaining that he knew 
the law did not allow him tQ> kill his enemy. 


applied for a written permit to go after him 
with a bow and arrow. 

The visual acuity of the Chenchus was t('stcd 
wdth Cohn’s letter E, No. 6. The visual 
acuity is represented by a fraction, of which 6 
is the denominator, and the number of metres 
at which the letter was recognised by the 
individual tested is the numerator, 


The average distances in metres at which 
the letter was recognised by the various castes 
and tribes examined by myself and Dr. Rivers 


were as follows : — 

16 Sholagas (Rivers). 12*9 

94 Kotas. i2*tS 

180 Badagas. 12*6 

50 Paraiyans . 12*5 

58 Telugu r\ats . 12 4 

28 Chenchus . 12*3 

55 ITirdis (Ruers) . 12*2 

30 Brahmans, Mysore . i2-2 

30 Non-Brahmans, Mysore .... 12-2 


In all classes, it may be noted, the average 
acuity was between 12 and 13 metres (13 to 14 
yards), and ranged between V.A = 2-15 and 
V.A = 2*03. 'I'he maximum distances at which 
the position of the letter was recognised were : 
—Slmlaga, i8m. ; Paraiyan, 19m.; Badaga 
and Dikshitar Brahman, 20m. The nine 
classes, or groups of classes examined, cover 
a wide range of degrees of civilisation, from 
the wild jungle Chenchus, ShOlagas, and 
Uralis to the cultured Brahman. And, though 
the jungle man, who has to search for his food 
and mark the tracks and traces of wild beasts, 
undoubtedly possesses a specially trained 
keenness of vision for the exigencies of his 
primitive life, the figures show that, as regards 
ordinary visual acuity, he has no advantage 
over the more highly civilised classes. 

On the occasion of a Viceregal visit to 
Travancore, the Kanikars constructed an 
elaborate “ tree house.” They are very expert 
at building huts in trees, called Tinamadam 
(elephant huts), for watching the crops, and 
driving away marauding wild beasts, such as 
pigs and elephants. The huts are made of 
bamboo thatched with jungle leaves, and a 
crude bamboo ladder connects them with the 
ground. When all the inmates are safely 
housed for the night, the ladder is removed 
aloft out of the reach of elephants, who» 
mischievously inclined, might remove the 
obstruction, and leave the Kanikars to regain 
terra firma the best way they can. 
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The Gadaba women of Vizagapatam wear 
a bustle or dress-improver made of fibre. 
This article of attire is accounted for by a 
tradition that a goddess visited a Gadaba 
village incognitay and” asked leave of one 
of the women to rest on a cot. She was 
brusquely told that she must sit on the ground. 
It was ordained that theitfceforth all Gadaba 
women should wear a bustle to remind them 
that they should avoid churlishness. The 
Gadaba females also wear cloths manu¬ 
factured from cotton thread and fibre. 
According to a legend, when Rama, during 
his banishment, was wandering in the forests 
of Dandaka, his wife Sita accompanied him 
in spite of his entreaties to the contrary. It 
was one of the cruel terms of his stepmother 
Kaika that Rama should wear only clothing 
made from jungle fibrt«;' before leaving the 
capital. According to the Hindu religion, 
a virtuous wife must share both the joys 
and sorrows of her lord. Consequently Sita 
followed the example of Rama, and wore the 
same kind of clothing. They then left the 
capital, amidst the loud lamentations of the 
citizens. During their wanderings they met 
some Gadaba women, wbo mocked and laughed 
at Sita. Whereupon she cursed them, and 
condemned them to wear no other dress but 
the cloth made of fibre. 


DISCUSSION. 

Sir WiixiAM Lek-Warner remarked that Mr. 
Thurston’s interesting and able paper, with its excel¬ 
lent illustrations, possessed a double value, for the 
historian of the past and for the statesman who bad 
his part to play in the present. The materials for 
Indian histoiy were so scant that the chips from the 
workshops of every man ot science were of the 
greatest importance. One explorer brought a coin, 
another an edict graven on stone, a third interpreted 
architecture, and a fourth out into a tumulus, and 
now the lecturer had shown that the human remains 
discovered in sepulchral jars might help us to say 
what manner of man once canied that skull and 
whence he came in the migrations of old time. All 
these threads helped to guide us to some knowledge 
of the men of old, their habits, and their lives. 
Chiselled teeth, a round or a long head, these and 
other hints enabled the anthropologist to confirm 
or correct the theories based on pottery, art, or 
architecture. But perhaps the most important 
lesson which the paper suggested was that which 
the administrator of India might learn, and this 
led the author to recommend that the selected 
candidates for the Civil Service should be instructed 
^in \antllropology. The cameL however, could not 


bear more than a ifurtain load. In his year of pro¬ 
bation the civilian, exhausted by the strain of com¬ 
petition and his University studies, could only go 
through a limited course, and languages, law, and 
other subjects must be his first care. But there were 
others in this country who were more and more using 
their positions to control and direct Indian adminis¬ 
tration. On them such a paper as they had just 
heard might exercise a salutary influence. It might 
give pause to theorists who looked upon the peoples 
of India as one nation, or on the requirements of her 
various races as simple and uniform. It might be 
well if our legislators could have seen the types of 
large sections of the Indian community which bad 
been thrown on the screen and drawn their own con¬ 
clusions. The Indian Section of the Royal Society 
of Arts was endeavouring to provide in each season 
one or more papers upon the various classes and 
sections of the Indian population, and Mr. Thurston’s 
contribution to the series would be regarded as one 
of high value by those who h.ul had the pleasure 
of hearing it and seeing the photographs that so 
cleaily illustrated the paper. 

Sir James Thomson, K.C.S.I., said that while the 
paper, like the autboV’s numerous and famous reports, 
contained excellent'knecdotes and information, which 
were very entertaining and scientific in their way, it 
did not contain exactly what he was most in search 
of. Being a busy man, he wished to be provided, at 
short notice, with cut-and-dried judgments or conclu¬ 
sions on the subject, something for immediate use. 
With regard to the matter of hook-swinging, he 
remembered thirty-seven years ago, when quite a 
young man, straying into a village in the district of 
South Arcot, and finding a festival in active opera¬ 
tion. The unfortunate man had the flesh of his 
back softened by the instrument to which Mr. 
Thurston referred, and the hooks were then inserted, 
one on one side of the back and the other on 
the other. He remembered feeling very uncomfort¬ 
able when he saw the blood trickling down the man’s 
back, although the man seemed perfectly happy. 
He had never had the good iortune to see the Periya- 
palayam festival during its progress ; but he could not 
help feeling sorry for the destruction of the large 
quantities of twigs of the nim tree which were used 
in decorating the people. He was inclined to agree 
with the author that it would be a most excellent 
thing if the young men who went out to administer 
the British Empire in the East, and even those who 
engaged in ordinary industrial pursuits, received a 
training in the sociological and ethnological charac¬ 
teristics of the people amongst whom their life’s 
work was to be passed, but, at the same time, he 
thought it would probably be better carried out in 

India than at home. 

« 

Sir Arundsl X, Arundel, K.C.S.I., agreed 
with Sir James Xlfipipson’A remarks with regard to> 
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the training of men for the Indian Civil Service, 
although he had not sufficiently studied the subject 
to put forward definite suggestions. He also agreed 
with Sir William Lee-Wamer*s plan of educating 
Members of Parliament on Indian affairs. 

\ 

The Chairman proposed, and Sir William Lke- 
Warner seconded, a hearty vote of thanks to Mr. 
Thurston for his interesting paper. 

The resolution was carried unanimously. 

Mr. Thurston, in reply, thanked the Chairman 
for adding another to the many acts of kindness he 
had shown him while in Madras by presiding over the 
meeting. His lordship had referred to a trifling mone¬ 
tary loss which he (Mr. Thurston) sustained in a bank 
smash. Althougb he did lose a certain amount, he did 
not lose the whole of the vast fortune which an Uncove¬ 
nanted Indian official was able to save out of his income, 
but he thought the state of his feelings at that time 
and on the occasion of the loss of the coins was sacred 
to the Club Bar at Madras. Sir William Lee-Wamer 
had referred to his remarks on the subject of training 
the suckling administrator. Before going back to 
India he was thinking of taking his discourse down to 
Cambridge, and inflicting it on the undergraduates 
there, because they were the men who must be 
instructed. Sir William Lee-Warner occupied a 
high position of responsibility, and if that gentle¬ 
man could arrange matters, he (Mr, Thurston) was 
perfectly prepared to take his discourse, lantern 
slides and all, and deliver it before the members of 
either the House of Commons or the House of Lords ! 
Sir James Thomson, a great friend of his, had 
charged him with having reached the melancholy 
stage of anecdotage. He could have dealt with the 
subject of the paper in two entirely different manners. 
In the first place, he could have given a great many 
statistics and technical details, 01 he could treat the 
subject in a more popular fashion. He had thought 
it better to adopt the latter course, as more suit¬ 
able to a general audience. He had a standing 
invitation to visit Sir James Thomson at his 
house, and when he did so he was prepared to 
puzzle him by discussing anthropological problems 
with him. 


THE COST OF LIVING IN FRENCH 
TOWNS. 

The Board of Trade has followed up its investiga¬ 
tions in the cost of living to the working classes in 
towns of the United Kingdom and Germany, by a 
similar investigation of thirty french towns, inhabited 
by i>eople occupied in all sorts of industries. The 
result of the enquiry is a valuable coUeetioh of &cts, 
but it is very necessary tb beafM’^irthd the observa¬ 


tion of the report itself, that ** International com¬ 
parisons of this nature are full of difficulties arising 
from differences of national habits and tastes, and 
from varieties of national organisation, and therefore 
comparisons based on statistic data alone, must 
always be read as subject to limitation by conditions 
which it is impossible to measure statistically.” 
There is abundant proof, in this Blue-book of the 
great difficulty of making trustworthy comparisons 
between England and a foreign country, in these 
matters. For example, the report gives prominence 
to the large percentage of the French working-classes 
who live in a single room, as Compared with the same 
classes in England and Germany. The tables show 
that, while in England and Wales dwellings of four 
and five rooms are the most usual amongst the 
working-classes, and in Germany dwellings of three 
rooms, in France tenements of two and three rooms 
are equally frequent, and tenants of a single room, 
which were net of sufficient importance to tabulate 
either in England or Germany, are characteristic 
of working-class housing in more than half the 
French towns visited; but in considering this 
statement two facts have to be borne m mind: 
the most typical sizes of rooms occupied by 
working-class families in England and Wales lie 
between 100 and 150 square feet in area, whereas 
in France they are between 120 and 200 square 
feet, and whereas the French rooms are con¬ 
siderably larger than the English, the French 
household is much smaller. But the difference of 
accommodation is relatively greater than the differ¬ 
ence in the size of the household would w^arrant, and 
the smallness of the number of children cannot serve 
entirely as an explanation of the large number of 
single room dwellings. Take again the question of 
house rent, which is such a vital item in the English 
workman’s budget. The figures quoted show^ that 
French rents are much lower than English. They 
are just over three-fourths of the rents of London 
tenements, but whilst lu England the landlord 
usually pays the rates and recoups himself from the 
tenant, the rates being approximately 18 per cent, of 
the gross rent paid in English industrial towns, the 
French tenant does not as a rule appear to include 
any element of local taxation, nor has he to pay 
water rate, as water appears to be freely available to 
him as a rule, even though it may have to be fetched 
from the street. If local taxation be excluded from 
both sides of the account, the Frenchman pays about 
2 per cent, less than the Englishman for the same 
number of rooms. 

As to wages and hours of labour, the French work¬ 
man would appear to be at a distinct disadvantage as 
compared with Englishmen. Judging by the policy 
of wages agreements, ue., agreements made between 
employers and employed, and established for a par¬ 
ticular industry throughout a prescribed area, the 
rates of wages seem to have made little progress in 
France, a fact which is probably due to the compara¬ 
tive weakness of trade unionism in most of the towns. 
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But it is quite plain from the information collected 
that the Frenchman works longer hours for smaller 
pay than the Englishman. The report estimates that, 
taking the building trades, engineering trades, and 
printing trades, the hours of labour of the French 
artisan are from 13 to 23 per cent, higher than the 
hours of labour usual in this country amongst corre¬ 
sponding classes of workpeople. The weekly wages 
in France for the trades considered stand to English 
w^eekly wages for the same trades approximately as 75 
to icx), the corresponding ratio for Germany being 83 
to 100. The compaiison is based on a limited number 
of trades only, so that there is room for doubt as to 
how far the conditions in such trades may be taken as 
generally typical of the conditions in France; but, 
while it is not possible to make exact comparisons of 
wages in other trades, the data given in the detailed 
reports tend to confirm the general impression that 
rates of wages are, with few exceptions, relatively low 
in France. 

On the whole the Frenchman seems to feed him¬ 
self better than the Englishman. Taking a man 
with a weekly income of 25s. and under 30s. in the 
United Kingdom, 3s. 4d. of it would go on food 
and drink per head, excluding alcohol; in Germany 
3s. qd., in Franc e 4s. 3d. Considered as a whole, 
the dietary of a French working-class family is 
much more varied than that of the British family 
possessing the same income, and when allowance is 
made foi the smaller number of children in France 
it is also relatively greater in quantity. The per 
capita consumption of bread, of meat and and fish, 
of eggs, of butter and other fats, and of potatoes, 
is distinctly higher, and of all vegetables and fruit very 
much higher than that shown by the British Budget, 
while that of milk is slightly higher. Sugar is the 
only item of which the consumption is much less in 
France than in England. 

The conclusion arrived at by the report is that if 
the prices of rents in England were changed to their 
respective levels in France, the expenditure of the 
average British artisan would need to be increased by 
nearly one-seventh to enable him to maintain the 
same standard of life. The weekly money wages of 
the working-classes in the trades it has been possible 
to compart with similar ones'in England are as 75 to^ 
100; the average usual working hours as 117 to 100; 
and the hourly rates of money wages as 64 to 100. 
The basis of this estimate, however, is limited by 
the fact that the wages and hours of labour which it 
was possible to compare were only those of the 
various sections of the building and engineering 
trades and one section of the printing trade. It 
must also be remembered that the comparison of 
prices could not be extended to all the items of the 
British Budget, and that the comparison of food 
prices is made from the staftidpoint of the British 
artisans’ ordinary dietary tmd not from that of the 
French dietary. The cost of the ordinary French 
budget at French prices will not bear to its 
4:^ at BngHsb prices so high a ratio as 118 to loa 


THE INDUSTRIES AND RESOURCES OF 
EASTERN BENGAL AND ASSAM. 

A very exhaustive report on the above subject has 
just been issued from the Shillong Government Press. 
It is from the pen of Mr. G. N. Gupta, M.A., of the 
Bengal Civil Service, and contains a detailed review 
of the various industries of the province, concluding 
with a summary and suggestions for their improve¬ 
ment and development. The industries themselves^ 
are too numerous to specify, but they may be briefly 
classified as consisting of textile, metal, and leather 
industries; carpentry, pottery and earthenware; 
artistic handwork ; and agricultural, forest, fish, 
mineral and miscellaneous industries. When we 
mention that the above review covers a hundred 
closely printed foolscap pages, its elaborate nature 
will be understood. From a practical point of view 
interest naturally centres on the summary and lecom- 
mendations for reform, and in approaching this part 
of the subject, the author makes some preliminary 
remarks of importance. The indigenous industries 
of India are decadent, and those which have sprung 
up instead during the last twenty years have been 
promoted by foreigners with imported capital, and 
the profits are remitted abroad. The management 
and direction are not in Indian hands, and no fund 
of experience is being accumulated in the country to 
enable further progress to be made. Among the 
chief reasons which militate against large industrial 
enterprise being undertaken by Indians may be 
mentioned the insufficiency of fluid capital and the 
want of trained labour. For some time to come 
such Indian capitalists in Eastern Bengal and Assam 
as do come forward are recommended to get expert 
supervision from more advanced parts of India, or, 
better still, engage properly qualified and competent 
Europeans. 

The province itself is one of the least advanced, so 
far as industrial progress is concerned. There are no 
cotton-weaving mills worthy of the name, no cotton¬ 
spinning mills, no jute-manufacturing mills, neither 
wool nor paper mills, glass factories nor pottery 
works. The exports of the province are also all in 
raw materials; there are no large industrial centres— 
like Madras, Cawnpur or Calcutta—and out of the 
sixty-two larger towns of India, East Bengal and 
Assam possesses only on^ (Dacca) with a population 
of over 50,000 souls. There is a discouraging in¬ 
crease of opium co];^sumption among the indigenous 
population of Assam, and even agriculture is not very 
flourishing there. Eastern Bengal is by far the most 
progressive part of the province; the majority of the 
population are Mohammedans, and a virile and 
strongly constituted race, while among its Hindus 
are to be found some of the most skilful artisans in 
the whole of India. Here, thanks to jute and the 
natural advantages of the land, agriculture is in a 
more prosperous state than elsewhere in India. 
There is, ^wever, a general desire on the part of the 
people to encottra^j» and patronise their own manu¬ 
factures, as welli^^ dedlM onthe part of moneyed 
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people, and the middle classes, to engage in in¬ 
dustrial enterprises. As to the advent of the literary 
classes in the held of industry, the following remarks 
by Mr. Gupta are worth quoting:—“ When I saw 
two young men, who had both passed the entrance 
examination, going through all the dirty manual 
work of unhairing leather in a Dacca factory, I was 
very agreeably surprised. A hosiery firm in Dacca 
is being worked by a young graduate, whose father 
is a weJl to-do pleader. In Bogra, I met with a 
graduate who had settled down comfortably as a 
dealer in rice and jute. The new industry of button¬ 
making in Dacca is being largely pursued by men of 
the higher castes.” 

Taking the situation as a whole, the Outlook is by 
no means discouraging, especially when one bears in 
mind, in addition to the foregoing facts, the mineral 
and agricultural resources of the province, and the 
various waterways and other communications whi£h 
aflord facilities for trade. 

The chief recommendation for improving the pre¬ 
sent state oi things consists in the creation of a sepa¬ 
rate department to deal with industrial cjuestions and 
control technical education, a course which has been 
already adopted in Madras, Bomba), and by other 
Local Governments. The functions of the depart¬ 
ment will be, broadly speaking — (i) educational, 
(2) commercial, and (3) administrative. Its educa¬ 
tional duties will be to organiste and maintain a 
system of central and local technical and industrial 
art institutions in the proNdnce; its commercial 
functions will be to pioneer new industries, and by 
rendering financial assistance, and bv other means 
to encouiage private enterprise , while its adminis¬ 
trative functions will consist in the difficult task of 
securing a co-operation of the peojde by the creation 
of industiial committees or bureaux, or similar institu¬ 
tions, and in the establishment of co-operative credit 
societies among the artisans. Government, it is sug¬ 
gested, should actually pioneer some selected new 
industiies, as has been done in Madras, and (to go 
further afield for an example) in Japan. In the last- 
named country after the Restoration, the new* Govern¬ 
ment systematically encouraged the use of Western 
methods, setting the example by establishing a model 
filature, a silk spinning mill, a woollen factory, a 
cotton spinning mill, a cement factory, a glass 
factory, a paper mill, and other model workshops, 
besides lending money for the purchase of the neces- 
saiy plant. In time, as these enterprises were taken 
up by private individuals, the Government began to 
sell its own factories. 

The most promising future industries in Eastern 
Bengal and Assam would appear to be — (i) The 
tanning of leather and manufacture of leather goods; 
(2) the manufacture of sugar; (3) power mills for silk 
weaving; (4) power mills for spinning and wea%dng 
cotton ; (^5) tobacco manufacture; (6) match factory; 
(7) paper mill; and (8) lac factory, Besides these 
there are numerous other industries of a somewhat 
minor importance, including su<ffi^A^s"as enamelled 


ware, glass, .soap, tiles, and preservation of vegetables 
and animal products ; regarding these careful in¬ 
quiries might be made, and if favourably reported on, 
they might be set on foot experimentally. 

Mr. Gupta concludes his report with several ex¬ 
tracts from the speeches of Sir Arthur Lawdey and 
the more elightened leaders of native Indian opinion, 
all tending to prove that the Swadeshi movement has 
been running on the wrong lines, that boycott by 
itself can never solve an industrial pioblein, and that 
the realisation of political ideals is to a great extent, 
if not wholly, dependent upon India’s progress a.s a 
nation in the paths of useful knowledge, industry, and 
commerce, as well as co-operation. 


ARTS AND CRAFTS. 

E\hibition of Jrori- from Londoit Technical 
Jnstituies .—It is a good plan to show from time 
to time the work executed in the various techni¬ 
cal institutes aided by the London County Council, 
and the Whitechapel Art Gallery is in many ways an 
excellent place for the exhibition. If jts lighting 
arrangements are bettei suited for pictures than for 
craft work, it is still possible to see most of the 
exhibits fairly easily, and its topographical situation 
is admirable—not too far east to be accessible to 
people who live in the west and yet on the fringe 
of a district inhabited by large numbers of wood¬ 
workers, jewellers, and other craftsmen whose trades 
are connected with art. The works collected at 
Whitechapel were not all of them of very recent date 
(the vividly-colouied little embroideied triptych from 
the Clapton and Stamford-hill School of Art, for 
example, took a gold medal at National Competition 
two or three years ago), but they represented very 
fairly what is being done in at least four crafts— 
woodwork, jewellery, house-decoration, and em¬ 
broidery. Was it chance or design which happily 
arranged that of the ciafts most fully represented, two, 
should be largely taught and practised within a short 
distance of the gallery while classes in the other two are 
rather to seek in the neighbourhood } Anyway by this 
means the dwellers in the East-end have the satisfac¬ 
tion of seeing that the metalwork turned at Aldgate 
by the Sir John Cass Institute is at least as good 
as any produced in other parts of London; 
and they can also feel pride in the excellent wood¬ 
work, ranging from simple carpentry to very compli¬ 
cated joinery from the Shoreditch Technical Institute 
and elsewhere—though they Will have noted, if they 
are wise, that the best wood-carving comes from the 
West-end. It is rather a pity that the East-end 
woodworker should not be taught to do really 
well the sort of simple carving which lends itself to 
the decoration of furniture.,. 

The large show of embroidery, coming from nearly 
all parts of London, emphasises the fact that em¬ 
broidery classes are scarep in East London. Yet, 
surely there must be many a trade embroideress, say. 
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of military decorations (not to mention dressmakers), 
who would benefit as much by instruction in more all¬ 
round work as does, for instance, the trade jeweller. 
The embroider}' covered a very wide field, and showed 
very plainly how much more methodically the craft 
is taught than it was a few years ago. 

The little collection of work executed in the classes 
for bouse painters and decorators was also encourag¬ 
ing. The positive bad taste which characterised the 
productions of some years back seems to be steadily 
decreasing, and a very fair proportion of the exhibits 
at the East J.ondon Art Gallery ^showed, if no very 
great artistic feeling or promise, yet a certain taste 
and refinement which mark a decided advance. There 
was nothing very wonderful about the exhibition at 
Whitechapel, but it certainly did show, as local ex¬ 
hibitions of a similar nature have shown on a smaller 
scale, that the work being turned out in the technical 
classes under the London County Council is surely 
and steadily improving inrquality. 

A Neu* Banner Jor Malvern Priory Church .— 
A really noteworthy banner has just been presented 
to the Piiory Church at Great Malvern. It has been 
specially designed by Mr, J. N. Comper, after the 
old I'rior’s seal, and executed in the workroom of 
the Wantage Community, under the direction of 
Sister Dora. Modern church banners are not gene¬ 
rally very interesting either in design or workman¬ 
ship, but the one just dedicated at Malvern is a 
marked exception to the rule. Not only has nearly 
every detail of the restrained Gothic design been 
planned by the donor and the designer to contain 
some reference to the history of the Priory, but the 
embroidery is peculiarly fine. Instead of being of 
the ordinary shape, the banner, made to the dimen¬ 
sions of the famous Oriflamme of Conrad of Halber- 
stadt, is practically a square with pendant tabs. The 
ground is formed of alternate strips of murrey and 
blue damask (the livery colours of the house of York), 
so equally balanced in weight that there is no un¬ 
pleasant effect of stripiness. The main subject 
consists of a seated figure of the Madonna with the 
Holy Child, supported on either side by St. Michael 
{the patron saint of the Priory), and St, Martin of 
Tours (patron of another church held by the monks 
of Malvern; and, since kings of both houses were 
munificent donors to the foundation, the figures are 
encircled by an embroidered wreath of York and 
Lancaster roses. The brilliant greensward in the 
foreground dotted with flowers of varying hues, 
serves the double purpose of helping the colour 
scheme and of drawing the figures together, so that, 
in spite of the dividing tendency of the striped 
ground, they form a compact subject within their 
circular frame. In each of the pendant tabs is an 
heraldic shield bearing arms connected in some way 
with the history of the abbey : the arms of Edward 
die Confessor, who granted itsi first charter; the arms 
of France and England quarterly; the anns of the 
dioceses of Worcester and Gloucester, in which the 


possessions of th^t priory lay. These shields are well 
worth looking at for the vigour with which the 
martlets, lions, &c., are executed—very unlike the 
dull commonplace of so much modern heraldic work. 

The four figures are canied out entirely in stitchcry 
—the faces and part of the drapery in floss, the rest 
in nue gold work. They are, of course. Gothic 
figures, simple and severe, such as it is possible to 
execute satisfactorily in needlework; and not only 
are they worked with delicacy and feeling, but the 
drawing is very well preserved. The stern, ascetic 
face of the elderly St. Martin is remarkably well ren¬ 
dered, while the wings of the archangel (a peculiarly 
gentle St. Michael, by the way) in gold and blue and 
gteen floss, veined with the merest touch of silver 
passing, are a beautiful piece of colour and of work¬ 
manship. The stitchery is very fine, and not only 
bears but demands close inspection—but none the 
less the design tells well at a distance. The whole 
production, though too strictly medi.i'val in feeling 
to be really characteristic modem work, is worthy 
to go down to posterity as a twentieth century addi¬ 
tion to the treasures of the Priory church at Great 
Malvern. 

Recent Metal Worh and yewellery. — yiCi.'sX work, 
and more especially jewellery and silversmiths’ 
work, is the branch of artistic craftsmanship which 
for some years past has, perhaps, more than any 
other, been most universally pursued by the 
amateur and by the artist-craftsman. It is really 
rare now-a-days to come upon an exhibition which 
does not include a case or two devoted to silversmiths’ 
work of some kind. Other crafts, such as leather 
work, bookbinding, and embroidery, are often repre¬ 
sented, but metal work is always there; and, though 
there is still too much amateurish jewellery and badly- 
hammered copper work about, as well as a ceitain 
amount of streaky, rather unhappy-looking enamel, 
the cases scattered about the rooms of the London 
galleries at the present time contain, for the most 
part, workmanlike productions quite worth looking 
at—and at times real works of art. 

The Exhibition of Fair Women at the New 
Gallery, besides affording an opportunity to show 
Mr. Charles Conder’s paintings on silk and gauze, 
which have attracted so much attention of late, 
offered, by its very title, a home for the show of 
jewellery. As a matter of fact, there were only two 
cases of it—a small one containing tasteful necklaces 
and pendants by Hr. and Mrs. Gaskin, and a larger 
one devoted to the work of Mr. H. Wilson. The 
most interesting objects in this case from the point of 
view of workmanship were two large hair combs de¬ 
corated with silver work and little plaques of pUque h 
jour enamel. The position in which a comb is worn 
in a woman’s hair naturally allows its ornamentation 
to be seen pretty frequently against the light, and so 
gives excellent scope for the display of transparent 
plique h jour ; and the workmanship on Mr. Wilson’a 
combs, which is of the delicate kind, met with in old 
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work, and not to be compared witjft the beautiful but 
less carefully finished modern Scandinavian enamel- 
ling, deserves to be shown to advantage. 

The Lyceum Club generally has some jewellery 
amongst the objects on view in its Arts and Crafts 
room, and at the present time thej show includes the 
handiwork of most ol the best women jewellers. The 
work of Miss Kirkman is always interesting ; whilst 
that of Mrs. Koscoe Mullins, who has been turning 
her attention with very happy results to buttons and 
sleeve links in silver without stones, is very well worth 
looking at. Another gallery which, amongst a large 
quantity of pictures found room for the display of 
some jewellery and silversmiths’ work, was the 
Grafton. At the exhibition held there by the Ridley 
Art Club there was a small case of Miss Ramsay’s 
jewellery, as satisfactory in design as it was excellent 
in workmanship, and a veiy much larger case devoted 
to jewellery and silver and copper work by Mr. 
Nelson Dawson. The exhibits in this case ranged 
from the lightest of light jewellery, all aglow with 
brilliant translucent enamel, to heavy copper 
and steel candlesticks ornamented with opaque 
ihampJei^c enamel rather after the manner of 
some of the old English brass work at the 
Victoria and Albert Museum. The colour of the 
translucent enamel on the chains is quite beautiful, 
but the plaques of Ihw same material used to decorate 
some of the vases are less satisfactory. One of the 
most pleasing of the larger pieces of work was .a hot- 
water jug after a model not very far removed from an 
old-fashioned French bouiiloiif. Altogether Mr. 
Nelson Dawson had got together a little collection 
iidnurably fitted to show the compass of his w'ork. 


CORRESPONDENCE. 

DEW-PONDS. 

I have seen Mr. A. E. Carey’s letter which appears 
in your issue of the 26th ult. 

1 an not aware that White, of Selbome, made any 
* luminous ” notes on the subject of dew-ponds; the 
phenomenon of the water lemaining in the pond 
without any visible supply was perplexing to him, 
but his notes can hardly be called ‘‘ luminous.” 

The point, however, which interests me in Mr. 
Carey’s letter is that he would not commend the 
method suggested by myself to those who are anxious 
to obtain a water supply by means of a dew-pond, and 
he thinks that he can suggest a better plan. Doubt¬ 
less he is referring to the patent method, about which 
he spoke in a former letter to the JoumaL 

I may at once say that I have no axe to grind. My 
only desire is that the best condensing surface should 
be made known, and that its cost should not be a 
prohibitive one. Assuming that this is also Mr. 
Carey’s desire, I beg to make the following proposi¬ 
tion;— * 


That he and I, on some spot to be determined, 
should each construct a condensing surface, having 
the same area, the limit of cost of the respective 
methods to be within 10 per cent, of each other, and 
that neither surface is to be mechanically chilled, but 
that both are to work automatically. 

The methods adopted, and the results obtained by 
condensation, are to be the measure of the merits of the 
respective surfaces, and the methods and re.sults are ^ 
to be published in the Royal Society of Arts Journal, 
Each party is to pay the costs of his own experiment, 
and to share such costs as may be common to both. 

George Huhbakd. 


QUESTIONS AND ANSWERS. 

NOTICES TO CORRESPONDENTS. 

t)n all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
.separate sheet of paper, and should bear such 
signature of the writer, and such address as he wishes 
to appear. 

(jluestions which can be answered from the usual 
books of leference, will not he printed. 

OUESTIONS. 

CuiR —This method of treating leather 

is described as a lost art m all books on leather work 
which 1 have had an opportunity of consulting. Can 
any reader inform me where a description of the 
])rocess can be found, or give information on the 
following points:—Is the leather (cowhide) used for 
embossing suitable for tuir houilli 't Is the leather 
boiled in water, 01 are any, and what, ingredients 
added Is any part, more particularly the incising 
of the outline, of the work done before boiling } If 
not, what means are u.sed to keep the leather soft 
after boiling for a time sufficient to allow the incising 
and modelling to be carried out.—E. H. 

The River Orange. —I should like to know 
what English, French, or American geographical 
accounts there may be of the river Orange (South 
Africa) } Of Englrsh war literature and school books 
T have knowledge, but 1 can trace no thorough 
geographical paper.— Edwin A. Walfokd. 

ANSWER. 

Japanese WAi;r/.iNc. Mice. —I think rt is the 
generally accepted theory that these mice originated 
from ancestors with diseased brains, and that con¬ 
tinual inbreeding has established a fixed variety. The 
waltzing is, no doubt, due to a defective brain. Ex¬ 
cessive inbreeding of the ordinary species of mice will 
bring about a similar result.— Mrdicus. 
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MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o'clock :— 

April 28.—“The Resources of the Peru%ian 
Andes and Amazon.*' By C. Reginald Enock, 
F.R.G.S. Sir Clements Robert Markham, 
K.C.B., D.Sc., F.R.S., will preside. 

May 5.—“ English Furniture Design and Con¬ 
struction.” By Percy A. Wells. 

May 12.—“ The Principles of Heredity as 
Applied to the Artificial Production of new forms 
of Plants and Animals.’* (Aldrcd Lecture.) By 
Professor ArthurDendy, D.Sc.,F.R.S., F.L.S. 

May 19.—“Railway Development in China.” By 
Arthur John Barry, M.Inst.C.E. 

May 2().—“The Manufacture of Nitrate of Lime 
from Atmospheric Nitrogen.” By Sam Eyde. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

April 29.—“The Problem of Indian Labour 
Supply.” By Selwyn Howe Frfmantle, I.C.S. 
The Right Hon. Viscount Midleton, late Sec¬ 
retary of State for India, will preside. 

May 13.—“ Some Phases of Hinduism.” By 
Krishna Gobinda Gupta (Member of the Council 
of India). 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor Sir Hubert 
VON Herkomer, C.V.O., D.C.L., R.A., will 
preside. 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 

April 20. —“ South Africa.” By the Hon. 
Charles Gideon Murray. Lord Brassey, 
G.C.B., D.C.L., LL.D., will preside. 

May 18.—“ Canada as a PTeld for British Invest¬ 
ment.” By J. Obed Smith, Assistant Super¬ 
intendent of Emigration, Department of the Interior, 
Canada. 


Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

F. W. Lanchesteii, Aerial Flight.” 
Three Lectures. 

Lecture I.— April 26.—The principles of dyna^ 
pic support—The action of an inclined plane—The 
Jaw of pressure reaction as a function of velocity—The 


law of pressure as a function of angle—Frictionless 
night—The law of power exi)enditure as based on the 
laws of the pressure reaction—The laws of pressure 
reaction and power expenditure quantitatively con¬ 
sidered : a discrepancy—The dipping front edge and 
its lesson—Cyclic motion in its relation to the sup¬ 
porting reaction—Direct evidences of cyclic motion— 
The quantitative treatment on the hypothesis of a 
cyclic component—The power expenditure under 
real conditions—Skin friction, its nature and magni¬ 
tude—Skin friction as affecting power expendi¬ 
ture— Skin friction and other factors as limit¬ 
ing the wing area—Aeroplane versus pterygoid 
form—Meaning and influence of aspect —Importance 
of aspect ratio—The gliding angle, as measure of 
resistance—The minimum gliding angle as a function 
of the velocity of flight—The coefficient of skin- 
friction and the aspect ratio as affecting the value 
of the minimum gliding angle—The angle of incli¬ 
nation as related to the minimum gliding angle—The 
pressure proper to least resistance—The theory of 
screw propeller efficiency—Comparison of theoretical 
results with measurements of birds, flying machines, 
&c.—Controversy as to influence of skin-friction— 
Conclusions as affecting the problem of mechanical 
flight. 

Lecture II.— May 3.—The principles of stability 
—The simple glider—The ballasted aeroplane— 
Form of the flight path as observed — The 
flight path as plotted fiom the equation — The 
phugoid chart and its teaching—Changes of 
amplitude of the phugoid curve and influences that 
lead to such changes—Conditions of flight path, 
stability and the equation c\f stability—Eflects of 
propulsion on stability—Influei\ce of the flexibility of 
the aerofoil—Lateral stability—\Rotative stability— 
The stability of birds and of flying machines in 
practice—Flight path stability desirable but not 
essential to flight—Steering in altitude and azimuth 
—Gyroscopic couples—The boomerang—The gyro¬ 
scope as an aid to stability. 

Lecture HI.— May 10.— The Flying Machine, 
— The function and uses of the flying machine — 
Possible types—The conditions to be fulfilled as 
defining the type—The need for high velocity—The 
difficulties of high velocity—The horse-power problem 
—Motors for flying machines and the conditions 
governing their weight—Fuels available and the 
relative importance of fuel economy—Propulsion and 
the propeller—The use of gearing—The limitations 
of flight as due to the mode of propulsion—Other 
modes of propulsion—Wing flapping and its effi¬ 
ciency—Soaring—Starting and alighting—Questions 
of design and construction—Steering and steering 
mechanism—Flying at a height—^The advantages 
and disadvantages of altitude — Types of flying 
machine in practice —The future of flight—The 
flying machine as a mode of locomotion, in peace 
and war. 
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NOTICES. 


NEXT WEEK. 

Tuesday, April 20th, 4.30 p.m. (Colonial 
Section.) Hon. Charles Gideon Mlrray, 
“ The Road to South African Union.’' 

Further particulars of the Society’s meet¬ 
ings will be found at the end of this number. 


PROCEEDINGS OF THE SOCIETY. 


THE SOCIETY’S EXAMINATIONS. 

[In the year 1897 the International Congress of 
Technical Education held its meeting in London, at 
the Society of Arts’ Hou.se. At this meeting a paper 
on the history of the Society’s Examinations was 
read by the Secretary, Sir Henry Trueman Wood. 
The paper with certain additions was reprinted in the 
fourptal in 1903, and it is now republished with ‘»uch 
further alterations and additions aA^are required to 
bring it up to date.] 

The Society’s Examinations are conducted 
simultaneously at a number of different centres 
throughout the kingdom, through the agency 
of local examination committees established for 
the purpose by the Society. The papers in each 
subject are sent down in separate envelopes to 
the secretary of the committee immediately 
before the day of examination. The envelopes 
are opened in the presence of tbe candidates, 
and the papers distributed. The worked papers 
are sealed up at once and despatched to the 
office of the Society. They are then dis¬ 
tributed among the various examiners who 
report upon them, and the results are pub¬ 
lished. 

Early History. 

The examination system of the Royal Society 
of Arts was an outcome of the Great Exhibition 
of 1851, which, as is well known, was originated 


by the Society. In November, 1851, Mr. 
Harry Chester, then a Vice-President of the 
Society and afterwards Chairman of the 
Council, submitted to the Council a scheme 
for the formation of a union of mechanics’ 
institutions, the principal object of which was 
to encourage the founding of such institutions, 
and to develop the educational facilities which 
they provided. 

Among the early suggestions for the utilisa¬ 
tion and development of these institutions was 
a proposal for a general system of examinations 
among their members. In December, 1853, 
Mr. Chester definitely proposed the establish¬ 
ment of such a system, and in the spring of 
1854 a scheme of examinations was published. 
The scheme was of a very comprehensive 
character, and included the following subjects : 
—I. Mathematical Sciences ; 2. Experimental 
Sciences ; 3. Sciences of Observation ; 4. 

Mechanical Sciences ; 5. Social Sciences ; 6. 
Fine Arts; 7. Moral and Metaphysical Sciences; 
8. Literature. This very elaborate programme 
proved a little impracticable, and it is not to 
be wondered at that only a single candidate 
offered himself for examination in March, 1854. 
Tlie promoters of the movement were not, how¬ 
ever, discouraged; the scheme was remodelled, 
principally by Dr. Booth, at that time an 
active member of the Society, and in 1856 an 
examination of 62 candidates was held at the 
Society’s house. The subjects of this ffrst 
examination were: -i. Book-keeping; 2. 
Arithmetic; 3. Algebra; 4. Mensuration; 5. 
Geometry; 6. Mechanics; 7. Chemistry; 8. 
Animal Physiology; 9. Botiny; 10.Agriculture; 
II. Geography; 12. Physihal Geogjaphy; 13. 
English History ; 14. Literature ; 15. 

Latin and Roman History; 16. French; 17. 
German ; 18. Freehand Drawing. 

In the following year, 1857, the^first attempt 
at provincial examinatioi^.waa xhade, and an 
examination was held at as 

as in London, the examhaers of the Sociei^ 
going down for the purpose. The desire ol 
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increasing the number of examination centres 
and the obvious impossibility of sending ex¬ 
aminers simultaneously all over the country, 
led in 1858 to the elaboration of the system of 
local committees to supervise examinations 
worked from a single centre. 

Thk CoLi.ECiE OF Preceptors. 

The Society of Arts, however, cannot claim 
the sole credit of the invention of the system 
of local examinations. In 1850 the College of 
Preceptors (established in 1846) was con¬ 
sidering the best means of examining ihe 
schools of its members. It commenced by 
sending down examiners, its first school ex¬ 
amination having been held in December, 
1850, at Nottingham, but in 1853 experi¬ 
ment was tried of collecting pupils to a centre 
and examining them by means of papers sent 
down from London. The experiment proving 
successful, the system was regularly organised 
in the following year, 1854, been con¬ 

tinued ever since. 

It will be seen that the College of Preceptors’ 
Examinations preceded those of the Society of 
Arts by two years, but the objects, the con¬ 
ditions, and the methods of the two systems 
have been so different that there has never 
been any but the most friendly rivalry between 
them. In 1856 a conference was held at the 
Society’s house between representatives of the 
two bodies, the College being rather afraid 
that the Society’s Examinations would interfere 
with their own. It was soon apparent that 
the two systems were intended to occupy 
different ground, and were not likely to affect 
one another. In practice this has proved to 
be the result, and it has never been found 
that they have interfered in the least with 
one another. 

To the Society’s Examinations in 1858, 58 
institutions sent up 288 candidates; in the 
following year there were 480; in i860, 586. 
The numbers increased steadily till 1865, when 
there were 1,899; the next year show’ed a 
slight diminution, and then there was a further 
increase, till the number of 2,160 was reached 
in 1869. This was largest number examined 
under the original system. 

University and Government 
Examinations. 

The University Local Examinations were 
established in 1858. The establishment of 
Ekmentary Drawing Examinations by the 
Department of Science and Art was about 
/^dtitemporaneous with that of the Society's 


Examinations. The Science Examinations 
began later, in 1861, and as these developed, 
it was found that the Society’s Examinations 
were in many respects competing with those of 
the Department. The same candidates were 
being examined in the same subjects, and 
there was an evident waste of power. In 1870 
this led to the abandonment of 17 out of the 
36 subjects then included. 

Changes in System, 1876. 

In 1871, when the Council was considering 
the establishment of a system of Technological 
Examinations, of which an account is given 
below, they passed a resolution to discontinue 
the General Examinations, but on the applica¬ 
tion of some of the more important of the 
Institutions in Union, they rescinded the reso¬ 
lution and determined to continue the ex¬ 
aminations for a further period. This was 
done, on the same system as before, till 1876, 
when the programme was revised, and the plan 
on which certificates were granted w'as some¬ 
what modified. Previously, certificates had 
been granted for single subjects, but in that 
year a ** Commercial Certificate ” was estab¬ 
lished in addition, to take which it was neces¬ 
sary to pass in, at least, three subjects. Very 
few of these certificates were ever taken, the 
system of single certificates for single subjects 
being more popular and better suited to the 
needs of the class of students who take up the 
Society’s Examinations. 

Proposed Ahandonmenj', 1879. 

In 1879, the question of abandoning the 
Examinations again arose, it being thought 
that the ground was covered by other agencies. 
To quote from the report of the Examination 
Committee in 1879 •— 

** The Committee feel that the time has now come 
when the Society should cease to compete with other 
educational agencies more influential in the work of 
examination. With the Education Department 
examining millions of children in elementary schools, 
and thousands of young persons in night classses; 
with the Universities holding their local examinations 
throughout the country, for young persons of a higher 
class; with the Science and Art Department ex¬ 
amining students in every branch of science and art; 
with the new City Institute developing yet further 
the Technologies! Examinations just handed over to 
them by the Society; with other agencies, such as 
the College of Preeeptors, doing kindred work, the 
Society of Arts may well retire from the field, having 
in all these various directions acted as pioneer. It 
held science examinations before the Science Depart* 
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ment, examinations in literature before the Universi¬ 
ties went afield to meet the classes who could not 
go to Oxford or to Cambridge. It has seen the 
system it established develop, with the aid of Govern¬ 
ment funds, as it could never have grown without 
such help, and the time has now arrived when it may 
cease to compete with the agencies it has done so 
much to foster.” 

Thk System Re-modklled, 1882. 

In pursuance of the course mentioned in this 
report, no examination was held in 1881, but 
again, some of the institutions where the 
examinations were held protested, and on 
further consideration it was determined to con¬ 
tinue the Examinations, but to try whether they 
could not be made self-supporting. Hitherto 
they had been free. In 1882 a fee of 2s. 6d. 
was charged to each candidate, and this 
charge has since been continued. The ” Com¬ 
mercial Certificate ” was abandoned and the 
old system was resumed of giving a separate 
certificate for each subject. The natural result 
of fees being charged was a considerable fall¬ 
ing- off in the numbers examined. In 1882 
only 695 papers were worked as compared with 
2,325 in 1880. The numbers, however, soon 
began to increase again. In 1890 there were 
2,474; in 1895, 5,108; and in 1900, 9,808. 
This very considerable mcreast' was doubtless, 
to a very great extent, due to the facts that 
the London C'ounty Council had, by the 
Technical Instruction Act, 1889, been placed 
in possession of large funds available for the 
promotion of technical education ; and that 
certain commercial subjects were scheduled 
by the Science and Art Department as sub¬ 
jects coming within the scope of the Act. 
The commercial subjects so scheduled were 
precisely those in which the Society of Arts 
examined. 

Eeemeniary Ex vminations. 

In addition to its Commercial Knowledge 
Examinations, the Society conducted, from 
1856 to 1894, Elementary Examinations. These 
were really carried on by District Unions and 
Local Boards in connection with the Society. 
All the Society did was to supply identical 
examination papers, the results being examined 
and certificates awarded by examiners ap¬ 
pointed by the Local Boards. The Society 
supplied the certificates, hut accepted no 
responsibility as to their award. The system, 
though useful at its first establishment, was 
never found to work in a very satisfactory 
-manner, and in 1895 it was abandoned. 


There was, however, always a demand for 
examinations of a more elementary character 
than the general examinations, and in conse¬ 
quence elementary examinations in modem 
languages (French, German, and Spanish) 
were established in 1897. These were fully 
appreciated, and eventually, in 1901, an Ele¬ 
mentary or Preliminary Grade was added. 
The subjects selected for this Grade included 
Handwriting and Correspondence, Shorthand, 
Book-keeping, Arithmetic, Typewriting, Com¬ 
mercial Geography, French, German, and 
Spanish. In the first year in which the 
lUementary Examinations were held (1901)^ 
there were 4,458 papers worked in the different 
subjects, of which 2494 passed and 1,964 
failed. The percentage of successes and of 
failures was, therefore, 56 and 44. There has 
since been a continuous growth, till last year 
(1908) the numbers reached 9,811 with a per¬ 
centage of 64*35 successes and 35*55 failures. 
It may, therefore, fairly be concluded that the 
increased numbers have been accompanied by 
a slight improvement in quality.* 

Present S^slEM Staried in 1905. 

• In 1905 some considerable modifications 
were made in the Programme. In the system 
existing in 1904 there were two grades—Senior 
and Junior. In the Senior there were three 
classes, and in the Junior, or Elementary, one. 
For some years past suggestions had been 
made from various quarters to the Council that 
it would be desirable to establish a higher 
grade of examination, which might be taken 
by more advanced students than those entering 
for the examinations as they then were. After 
very careful consideration, and a good deal of 
correspondence with the local committees, it 
was determined that the examinations should be 
arranged under three stages. Stage I. was to 
be Elementary; Stage II., Intermediate ; and 
Stage III., Advanced. The Elementary was 
to be as before, a pass examination, and in each 
of the two upper Stages there w*ere to be two 
classes. It was proposed that the Advanced 
Stage (No. III.) should practically correspond 
with the First-class of the old Grade II. and the 
upper part of the Second-class, w^hile the idea 
wasput forw*ard that the standard should be very 
gradually advanced. The Intermediate Stage 
was made up of the Third-class and the lower 
part of the old Second-class of Grade IT. 

• During the preceding tt‘n yean, no of import¬ 

ance were made. Domestic Economy, which had been in 
the Programme almost from the beginning, was dropped in 
X90Z. 
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This system has since been carried on with- 
put any alteration, and it has been found to 
work very well. The advance in the standard 
has been very trifling, as it was found from the 
general character of the papers sent in that 
any considerable elevation of the standard 
would involve an undue amount of rejections, 
that is to say, more than a third of the candi¬ 
dates entering. Some new subjects were also 
added to the Advance;d Stage, the principal of 
which were Commercial I.aw and Accounting 
and Banking. A slight change was also made 
in the fees, those for the Advanced and Inter¬ 
mediate being left as before at 2s. 6d., and for 
the Elementary Stage the fee was fixed at 2s., 
with a reduction of is. for every subject after 
the first subject taken up. 

The new system resulted in a very large in¬ 
crease of candidates, from 17,771 in IQ04, to 
21,253 iri IQ05. This total gradually grew to 
22,597 1908. Tn the present year there will 

be a still further increase, but the precise 
number is not yet known 

In 1907, at the request of the Army Council, 
it was arranged that a special annual examina¬ 
tion in Shorthand should be held for soldiers at 
any centre fixed by the Army Council through¬ 
out the Empire. Last year (igo8) a similar 
examination was arranged in Typewriting. 

V \ta:e of the Certii icate. 

As regards the practical value of the three 
sets of certificates, it may safely be said that 
a certificate of the Advanced Grade (especially 
of the First-class) may be taken to afford an 
employer a reasonable assurance of a compe¬ 
tent knowledge of the subject (so far as it can 
be tested by examination) on the part of a 
candidate for employment who presents it. A 
certificate of the Intermediate Grade may be 
taken as evidence that the person presenting 
it has made a study of the subject and has 
made some progress in that study. An 
Elementary certificate in the hands of a young 
person shows that special study of the subject 
has been attempted, and its successful pursuit 
looked forward to in the future. It must be 
remembered that this grade is only intended 
for young persons of, or just over, school age. 

Viva Voce Examinations in Modern 
LAN( iUA(iES. 

A question which had been for a long time 
before the Council was the holding of vivd voce 
examinations in Modern Languages, and as 
far back as 1870 suggestions, made by the 


late Mr. Hyde Clarke, for holding such ex¬ 
aminations locally, were included in the pro¬ 
gramme. Nothing, however, came of these 
suggestions. It is quite obvious that no 
paper examination can be an adequate 
test of knowledge of a spoken lan¬ 
guage ; but the difficulties connected with the 
holding of colloquial examinations simultane¬ 
ously at a number of different centres for a long 
time proved insuperable. In 1902 the idea of 
holding such examinations at the same time as 
the other examinations was abandoned, and it 
was announced that examinations in French, 
German, and Spanish would be held at any date 
at any of the Society’s examination centres 
wffiere proper arrangements could be made. 
Portugu(‘se and Italian have since been added 
to the list of subjects. The experiment proved 
very successtul. In the first year 280 candi¬ 
dates w^ere examined. The numbers rose to 
681 in IQ05. Since then there has been a 
slight falling off. Last year (1908) there were 
(>15. The percentages of success and failure 
in 1902 were 72*2 and 27*8. In 1908 they were 
76 and 2|. This points to improvement in the 
preparation of the candidates. It is found on 
the whole that nearly all the candidates who 
entered have a very fair colloquial knowledge 
of the language, while certificates of distint - 
tion have been granted to a great many who 
have shown thorough proficiency. No difficulty 
has been experienced in conducting the exam¬ 
inations satisfactorily, thanks to the energy 
and ability of the gentlemen whose services as 
examiners the Society havt* been successful in 
securing. . . 

TECHNOr.OtHCAJ, EXAMINATIONS. 

The Technological Examinations, referred 
to above, were instituted in 1873, at the 
suggestion of the late Sir John Donnelly 
These examinations w^re intended to test 
the knowledge possessed by artisans of the 
subject-matter of their respective industries. 
It was arranged that they should be held in 
connection with the May examinations of the 
Science and Art Department, the technological 
papers being given out with those of the 
Department. Before a candidate could obtain 
a certificate, he was required to pass a 
Department examination in certain specified 
science subjects, these varying according to 
the technological subject taken up. Certifi¬ 
cates of three grades were given, elementary, 
advanced, and honours, corresponding with 
those of the Department examination. No 
attempt was made to test practical skill, but 
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«ach candidate was required to produce a 
certificate from his employer in which his 
competence was stated. The number of 
candidates was never great. In the first year 
(1873) only six entered and the numbers 
gradually increased to 68 in 1870, and 184 in 
1878.* 

In 1879, on the foundation of the City and 
Guilds of London Institute, the Technological 
Examinations were handed over to that body. 
From the funds placed at its disposal by the 
City companies the Institute was able to offer 
to teachers payments on the results of the 
examination lik(‘ the grants of the Science 
and Art Department. Teachers were thus 
enabled to form classes and to send pupils in 
for the examination, and a large increase in 
the number of candidates took place. These 
examinations now form an important part of 
the Institute’s work, and attract annually a 
very large number of candidates. In 1908 
the number examined was 22,458. Large 
additions have also been made to the list of 
subjects, which now number 75. No great 
change has been made in the general 
character or system, which remains much the 
same as that proposed by Sir John Donnelly, 
but the details have been considerably 
modified, and in some cases practical 
examination, to t(’st handicraft skill, has been 
provided. 

Examinations in Erxctical Commercial 
Knowi kikH':. 

In 1889 an attempt was made to establish a 
system of examinations in “ Practical Com¬ 
mercial Knowledge.” Syllabuses for two 
subjects, “The Commerce of Food” and 
“ The Commerce of Clothing,” w’ere issued, 
but no candidates came forward, and after 
a second year’s trial, the proposition w^as 
dropped. 

Practical Examinations in Mcsic. 

In 1879, at the suggestion of Dr. Hullah, 
examinations in Practical Music were estab¬ 
lished, that is to say, examinations at which 
the actual capacity of students to play an in¬ 
strument, or to sing, could be tested. It w^as 
intended that these examinations should apply 
to a less advanced class of candidate than those 


• The following were the subjects included in the 1S78 
examinationsCotton manufacture, Paper, bilk, Steel, 
Carriage-building, Manufacture of Pottery and Porcelain, 
Gas manufacture, Glass, Cloth, Silk-dyeing, Wool dyeing, 
Calico-bleaching, dyeing, and printing, Alkali manufacture, 
Blow-pipe analysis. 


who entered for the well-known examinations of 
the Royal Academy of Music, at the time when 
the Society’s system was started, or who now 
enter for those of the Associated Board of the 
Royal Academy and the Royal College of 
Music. It is believed that the Society’s exam¬ 
inations have fulfilled their purpose, and have 
proved a useful means of encouragement to 
many musical students. Dr. Hullah acted as^ 
examiner firom 1879 till his death in 1884, and 
was succeeded by Mr. W. A. Barrett, who 
died in 1891. The work was continued by Sir 
John Stainer, Sir Joseph Barnby, and Mr. 
W. G. McNaught. In 1895 Mr. John Farmer 
was appointed, and he continued to act till 
1899, when he was obliged to give up the work 
in consequence of illness, which, at a later 
date, terminated fatally. The examinations 
are now conducted by Dr. Ernest Walker and 
Mr. Burnham W. Horner, who served as 
Assistant Examiners to Mr. Farmer. The 
numbers examined have never varied within 
very wide limits. In the first year there were 
117 candidates. The numbers increased gradu¬ 
ally to 276 in 1891, and 10393 in 1895. The 
largest number yet examined was 5O6 in 1900. 
During the last few years there has been a 
small but steady diminution. The standard 
has not varied greatly, but is now a little 
higher than it was. The general level of 
attainment is reported by the examiners to be 
slightly higher of recent years. 

Conclusion. 

Tt will be seen that the development of the 
examinations of the Society during the half 
century covered by this account has been very 
remarkable. The 62 candidates who took 
part in the experimental examination of 1854, 
had increased to 2,325 in 1880. The abandon¬ 
ment of the examinations in 1881 caused a 
great falling off when they were renewed in 
1882, but, giving round figures only, the 700 
candidates of that year steadily increased to 
9,800 in 1900. The Technical Instruction Act 
of 1899 caused the numbers to shoot up in 
1901 to over 13,000, and the changes intro¬ 
duced in 1905 brought the increase in that year 
up to over 21,000. There ha3 been a slight, but 
steady, growth in the last three years, the 
numbers last year (1908) being 22,597, and 
those for the present year (1909) will show 
a still larger proportionate increase, though 
the precise figures cannot as yet be given. The ’ 
number of centres at which the examinations 
are now held, is 415* Since 1882, when the 
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present system started, down to and including 
1908, 238,605 papers have been worked. 

As to the subject-matter of the exaniina-^ 
tions, the scheme which originally may be said 
to have covered pretty well the whole range 
of general education, except the dead 
languages, was gradually re-modelled and 
reduced until it now comprises commercial 
education alone, with the sole exception of 
music. 

Full details of the present system, with sylla¬ 
buses and past examination papers in the 
different subjects, will be found in the Society’s 
annual Examination Programme, while the 
actual results are given in the lists published 
by the Society as soon as possible after the 
holding of each examination.* 


THE INTELLIGENCE OF THE 
ELEPHANT. 

The distinction between the reasoning capacity of 
man, and the instinct or intelligence of animals, is a 
theme on which much has been written, and which, 
even now, is in great dispute. Similarly, there is con¬ 
siderable difference of opinion as to which of a group 
of animals, comprising the horse, cat, elephant, 
various members of the monkey tribe, parrots, canaries, 
and even fleas, may be said to stand fiist in this 
respect. By general consent, the dog would appear 
to hold the first place in the arrangement of animals 
according to their intelligence. But several authori¬ 
ties hold different opinions. Dr. W. L. Lindsay, who 
has made a highly elaborate study of the mind in 
the lower animals,” arranges the various mammalia in 
the following order:— 

1. Bimana^ higher man only. 

2. Quadrumana^ especially the larger anthropoid 
apes. 

3. Carnivora, including especially the dog and cat. 

4. Prohoscidia, the elephant. 

5. Ungulata, especially the horse, mule, and ass. 

6. Rodentia, especially the beaver and rat. 

As a rule the elephant is ranked about third or 
fourth, by the majority of writers. Cuvier places the 
elephant in point of sagacity after the dog and some 
other species of carnivora. Sir Emerson Tennent is ’ 
much of the same opinion, and Mr. G. P, Sanderson, 
who has been so long and intimately associated with 
elephant catching in India, places them in respect of 
reasoning faculties far below the dog and some 
other anfmals, adding that the former are ** decidedly 
wanting in originality.” 

On the other hand, Mr. W. T. Homaday, who 
has had practical experience of elephants and who 

• The Programme for the jmar, and such Progisunmei of 
prerloui year«.aa are uot out of priat, can he obtained at the 
Socipty^t of$ce, price 4^d. each. The results for each year 
can be obtained at the same place, price, for each Stage, 6d. 


has brought much scientific analysis of the evidence 
to bear on the subject, considers there is no 
question pf the elephant’s general intellectual 
superiority over all other animals except higher ihan. 
He would sub-divide the intelligence of an animal 
into classes, viz.—i. Powers of independent reason¬ 
ing or observation. ’2, Memory. 3. Comprehension 
tmder tuition. And 4. Accuracy in the execution 
of man’s orders. Closely allied to these are 
the moral qualities, such as—(i) Amiability, which 
guarantees security to his human associates; (2) 
patience or submission to discipline or training; 
(3) courage, which gives self-confidence and steadi¬ 
ness ; and (4) a disposition to obedience, with cheer¬ 
fulness. 

In considering instances which may come under 
one or other of these categories, it is undoubtedly 
fairer not to argue from any particularly intelligent 
specimen or example of a given race or species, but to 
consider them as a race or species. This is an argu¬ 
ment in favour of extending the basis and range of 
observation as widely as possible. 

One important consideration telling in favour of 
the elephant, as contrasted with the dog, is that the 
latter enjoys, as a rule, unrestrained libeity, roaming 
about through his master’s house and premises, both 
in town and country, and mingling freely with all 
kinds of men and domestic animals, while the 
elephant in captirity is chained to a stake, with no 
liberty of action whatever. And when released from 
his chain, he is under the complete control of his 
mahout, who directs his every act. There is no telling 
what wonderful powers of reasoning captive elephants 
might develop if they could only enjoy the freedom 
accorded to most dogs. 

As for wild elephants, Mr. Hornaday has frequently 
seen them—(1) reconnoitre dangerous ground, by 
sending forward a scout or spy ; (2) communicate in¬ 
telligence to each other, by signs; (3) retreat in 
orderly silence from a lurking danger; and (4) invari¬ 
ably march in single file, like the jungle tribes of men. 

Where wild elephants have to be captured by 
tame ones, the human-like intelligence displayed by 
the latter in first entrapping and then tying the 
captives, one by one, in a “Kheddah” is extra¬ 
ordinary. They ehl^r into the business with both 
spirit and understanding of all the different stages, 
and as occasion requires will deceitfully cajole or 
rigorously punish a troublesome captive. In con¬ 
nection with this a curious incidLent is on record of a 
female elephant which was purchased at a sale of her 
late master’s effects, without the new owner having 
the least notion that she was (by profession) a 
“ koomkie ” or decoy. The mahout, glad enough to 
be out of an employment that was fraught with 
danger, said nothitig to his master about the true 
chai^actet of the anithlt. One morning Luteb-mee,” 
which was her name, was not to be found, and 
neveial days having lapsed without news shn was 
given op for lost. About a week after, Lutch-inee 
made bar appearance ns if nothing had happened, 
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and <ber master mounted her to have a ride. He 
happened to proceed towards a grassy jungle, which 
the animal several times tried to enter, but was 
turned aside each side by the mahout, who was 
afraid her holiday might have developed in her some 
wild and dangerous habit or taste. At last Lutch- 
mee grew quite uncontrollable and rushed into the 
jungle, only stopping at a thick clump of trees, 
where, to the intense surprise of her master, a large 
male elephant was discovered, round whose legs, 
secured in the most approved fashion to four trees, 
was the iron chain with which Lutch-mee was 
usually fastened to her own picket at night time. 
She was resolved to resume her old profession, and 
had consequently set about carrying on the business 
on her own account, thus securing one of the finest 
elephants that had been taken for many years. 

With some writeis, howevei, it is still a moot 
point whether the predominating quality of the 
elephant is not extreme docility coupled with 
caution rather than very abnormal sagacity. This 
is the opinion of several Eastern authorities. One 
ol these, who had had considerable opportunity 
of studying the characteristics of elephants, comments 
in a letter to the writer on the wonderful woik these 
animals do in dragging and sorting timber and in 
breaking up obstructions cau^^ed by logs and mis¬ 
cellaneous flotsam in streams ; but in all this be 
inclines to think it is the strength and obedience to 
the mahout's orders rather than the innate cleverness 
of the beast that call for admiration. 

In Burma and other parts the timber is got out 
and floated on the smaller streams and creeks, which 
are full during the mon*>oon. The logs are carried 
down the creeks till they are arrested by a boom at 
the junction of a main creek, and a navigable, or 
rather “ raftable,” river. In the centre of the boom 
there is a practicable entrance or opening, and 
through this aperture the elephants are trained to 
shoot the logs, one at a time, a task at which they 
get particularly clever, coiling their trunks round the 
logs, letting them swing in the current till they are 

end on,” and then propelling them through the 
opening. The narrator of this incident has seen them 
break up a jam of thousands of logs, which had got 
imassed together above a bridge, and shoot them all 
through the openings in the neatest way. For a time 
the best trained elephant will even work alone on the 
water, obeying the directions of the mahout, standing 
on the bank; but, as a rule, a mfin must sit on the 
•elephant's head, a very wet job, as when an elephant 
swims only just the top of his head is out of the 
water. 

Certainly in ancient times their intelligence had 
not struck the great conquerors of Macedonia, 
Epirus, Greece or Rome as anything^very exceptional, 
for it was their strength and height that chiefly led 
to their employment in warfare, .and also the terror 
.and demoralising efihet produced on cn enemy 
amused to such strange monsters. Alexander the 
KSroat appeiun to have been the first European to 


have used elephants in war, and his successors had 
even more frequent recourse to them. The Lagidsc 
and also the Seleucidac made considerable use of them 
in their campaigns, and Antipater brought over into 
Greece the first elephants ever seen in that country. 
Pyrrhus conveyed some to Italy and employed them 
in his contests with the Romans, who were thus 
to some extent familiarised with these creatures 
even before encountering them'in their long struggle 
against the Carthaginians. The usage of the latter 
w’as followed by the kings of Numidia, and Jugurtha 
had also recourse to elephants, but unsuccessfully, in 
his endeavours to overcome the legions of Metellus. 
Also Juba fared no better in pitting them against 
Caesar's army. Finally, the Romans themselves 
adopted them for military purposes, but they never 
seem to have placed much reliance on their help, 
on account no doubt of their liability to panic, and 
definitely abandoned them towards the end of the 
republic, retaining them solely for displays and con¬ 
tests in the circus and amphitheatre. One of the 
chief decorations of the great Flavian amphitheatre 
or Colosseum at Rome was a barrier, or chevau \ -de- 
fri^Cy formed of elephants' tusks, about eight feet in 
length, interlaced in a fence or fret-work cf gilt iron. 
This acted as a barrier against the possible attacks of 
wild beasts or attempts on their part to leap out of 
the arena. 

During the long and sanguinary struggle between 
Persia and the empire, elephants made a temporary 
re-appearance in the armies of the Sassaman kings, 
particularly in the sieges in Mesopotamia and Colchis. 
From the fall of the Sassanian dynasty the elephant 
disappeared as an auxiliary iuwarfare, except in India, 
where it continued to play a more or less prominent 
part in fighting till the universal adoption of fire¬ 
arms finally banished it from the battle field. Alto¬ 
gether one can trace the military employment of this 
beast with approximate continuity through some 
twenty centuries. 

It is interesting to note that during these times the 
elephant appears to have been far more widely spread 
than nowadays. Armandi, whose work is a standard 
authority on the subject, collects a body of evidence 
tending to prove that the animals were found in 
plenty in Numidia and Mauritania as far as. if not 
beyond, the Atlas Mountains. In fact, after the 
submission of Carthage and conquest of Northern 
Africa, the Romans symbolised those subjugated 
pro\Tnces by the picture of an elephant or a w'oman 
crowned with a bead-gear distinguished by a trunk 
and two tusks. In a similar way Egypt was pictured 
by a crocodile and Judaea by a palm tree. In our 
time, India has been symbolised by a Bengal tiger, 
Australia by a kangaroo, Canada by a beaver and 
so on. 

In the well known Sanskrit epic, the Mababharata, 
as well as in other Sanskrit works, the prominent use 
then made of elephants for military purposes was 
indicated by the folio^ng figures, which are laid 
down as those of a model ^rmy, vix.: 109,350 m- 
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fantry soldiers, 65,610 horsemen, 21,870 war chariots, 
and 21,870 elephants. 

In modern times, our occupation of India seems to 
have inaugurated a great change in the utilisation of 
the elephant for man’s purposes. The invention of 
firearms had already led to their practical abandon¬ 
ment for battle, except as purely beasts of burden, 
and it is in training them to act as such, and in 
developing what is probably the maximum of reason¬ 
ing power observable m the brute creation, that such 
remarkable results have been obtained in India. 

In accompanying batteries of artillery they have 
been found very useful, the bullock teams having 
often proved powerless to extricate a gun from a mud- 
hole or morass. Captain Walter Campbell tells us 
that when a gun comes to grief, the elephant marches 
up with the important air of an expeiienced engineer, 
and deliberately inspects the state of affairs. Twisting 
his trunk round the spoke of one wheel, he gives it a 
lift, as if to a*-certain the depth and tenacity of the 
mud, and then quietly walks round and does the same 
by the othei wheel, dropping it again with a knowing 
twinkle i>f the eye, as if he said to himself, ‘’All 
right, I can start her, I think.” Then he deliberates 
for a few minutes, gi\es a slight push here and a 
slight push there, when, having at last made up his 
mind as to the best mode of proceeding, he probably 
applies his forehead (previously padded) to the muzzle 
of the gun, and, uttering a shrill trumpet-like sound, 
as a signal for the gun bullocks to pull together, 
pushes against it with all his weight, while the bul¬ 
locks obey the signal and pull away too. This 
generally starts the gun. But if the bullocks are 
sulky and refuse to obey the signal, the elephant gets 
perfectly furious, and rushes at them, brandishing his 
trunk with such ferocity as usually to compel obedi¬ 
ence. 

Elephants requiie the greatest care in re.spect of 
diet and general attention, as, though they are so 
strong, they are delicate, and the neglect of certain 
well undeistood precautions very soon impairs their 
health. Habitual work and sound and timely rest— 
about four or five hours—are neces.sary for them. 
When in health they are always in motion, either 
swinging the trunk, flapping the ears, or moving 
about. If they stand quite still it is a clear sign they 
are out of condition or unwell. 

They are mainly used for dragging timber in 
Burma, but some authorities consider they are un¬ 
suited for this, as the pressure from the breast bands 
lies upon the upper part of the chest, which forms the 
most delicate part of the animal’s physique. Pushing 
timber down stream is, perhaps, the easiest work for 
which they can be used, and for this they are well 
adapted, but even then great care has to be taken of 
their feet, the soles of which are apt to get tender. 

Mr. M. J. Slym, of the Burmese h orest Depart¬ 
ment, was once crossing a ^all river, in which the 
water rose to a little above the belly of the elephant. 
Slipping accidentally from the side to the middle of the 
»tx 06 tmt the animal suddenly became fixed and unable 


to move. Men were sent to the rescue, but they could 
ascertain nothing else but that his ieet were sur¬ 
rounded by blue clay, and absolutely immovable. 
At last, everything having proved fruitless, Mr. 
Slym caused the stream to be dammed, and the water 
below to be baled out with native pots, after which 
the clay, on which the animal appeared to be stand¬ 
ing, was removed, when it was found that he was 
standing upon a solid rock, on which his great feet 
acted like suckers. With great difficulty, some air 
was ULtcoekKed htimm the soks of his feet, when he 
soon cia e f t* 4 ki» prrdbnuit,. after a detention 

of thnl^r-six hours. 

As a rule, so Mr. Nisbet informs me, elephants are 
very cautious in approaching the banks of streams, 
and will carefully test the solidity of an earthwork 
before entrusting thdr whole weight on it. Similarly, 
they always try the strength of a wooden bridge, 
before venturing along it. Mr. Nisbet has only once 
known a loaded elephant fall, and that was a bad- 
tempered animal that was trying to throw down its 
load on a hillside, along which a narrow track led. 
The load, however, happened to be well tied on, and 
the result was that it overbalanced, and carried the 
elephant down the hillside. Elephants swim well, 
and have often been seen to cross the Irrawaddy in 
flood, and so ancient an authority as ^Elian says 
they have been seen, at such times, carrying their 
young on theii tusks. 

When free, in its native woods, the elephant 
evinces rather simplicity than sagacity, and the rich 
profusion in which Nature has supplied its food, 
ought, one would think, to render it quite inde¬ 
pendent of all artifice. Indeed, Sir Emerson Ten- 
nent goes so far as to say that its intelligence seldom 
exhibits itself in cunning, but this is certainly incor¬ 
rect as regards the ** rogue” elephants, which. Sir 
Samuel Baker say.s, are extremely cunning, and 
respecting which he relates several characteristic 
stories. One incident, told to Sir Emerson, seems 
to disprove his own contention. A recently cap¬ 
tured elephant was being led from the corral by 
two tame ones, when it suddenly began to falter, 
and at last sank to the ground, and lay there lifeless. 
The fastenings were removed from its legs, but all 
attempts to rouse it, or restore animation, failed, 
so it was decided to abandon the carcase. While 
the ropes were being removed the narrator and his 
friend leaned against the body. But the party had 
no sooner moved off a few yards than the elephant 
rose with the utmost alacrity and rushed off to the 
jungle screaming with joy. 

Another incident narrated to Sir Emeison Tennent 
told how two Englishmen endeavoured to stalk a big 
rogue elephant that was devastating a cocoa nut 
estate. The brute suddenly rushed out of the jungle 
at the hunters, whd fortunately were enabled in the 
nick of time to climb a tree. The elephant went 
straight for the tree.' He first stood on Ms hind legs 
and made for the hunters with his trunk, but in vain, 
after which be coiled hts trunk round the stem and 
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pulled at it with all his might, but also without 
effect. He then applied his head to the tree and 
tried to butt or push it down, after which he trotted 
round it several times trying to trample and break 
down the projecting roots. Failing in all these 
efforts and seeing close by a pile of timber which 
had been felled a short time before; he removed these 
logs carefully, one at a time, to the foot of the tree, 
till he had piled the whole lot, thirty-six logs, after 
which he deliberately clambered on to the top of 
them and once more raising himself on his hind legs 
tiied to extend his trunk towards the hunters. This, 
however, was his last chance, for in doing this he 
presented a fair mark to their rifles and two shots 
finished him. 

Colonel F. T. Pollok says he has often watched 
the elephants in a timber yaid and the human way in 
which they will test the weight of a log requires to 
he seen to be ciedited. The tusker will lift up one 
end with his trunk, and, if he deems it wdthin his 
powei to lift the whole, he will shift his trunk 
gradually until he gets to the exact centre, then by 
kneeling down he will roll the log on to his tusks and 
will cairy it either to be stacked or to the saw mill. 

In tea estates the elephants are occasionally 
employed to help in building construction by keeping 
the masons supplied with blocks of stone, and if the 
wall be not too high they will not only take the 
block up but lay it quite correctly in its proper place. 
A Ceylon elephant used regularly to lay stones in 
this way under the orders of an overseei, to whom he 
used to signal to inspect and “pass” the work done, 
and to give permission for fresh cour.ses to be laid. 
On one occasion the elephant placed himself against 
part of the w'all, thus preventing the overseer from 
examining that part of the job. The latter, how^ever, 
insisted on the animal moving aside, and the elephant, 
seeing his luse had failed, at once began to pull down 
the w'all w'hich he had just built, and which he was 
quite aware was badly done, at the very spot where 
he had tried to conceal it from the eye of bis master. 

Mr. W. A hraser tells some quaint tales which 
show that the animal has a glimmering idea of what 
British spoil means. Near Meerut an elephant race 
was got up in which four full-grown beasts were 
encouraged to negotiate a one mile course which 
they covered in five minutes. The pace was un¬ 
deniably slow, compaied with what one would see at 
the’Varsity sports, but the ponderous beasts did 
their level best and they all finished close together. 
In a tug-of-war, elephan vtrsus men, one of the 
former pitted his strength against 35 sailors, but the 
tars won the day. 

The saw mills of Rangoon and Moulmein give 
daily the best elephant show to be witnessed any¬ 
where. But one day a frightened native came down 
to the town office of the mill owner, with a typical 
Baboo’s letter reporting “the caprices of a mad, de¬ 
mented elephant, who had already suicided 33 
of his defunct relatives, and was now murderously 
intent on all having a similitude to his kind in the 


appearance of domestic milch buffaloes, and there¬ 
fore,” the Baboo added, “he is an exuberant bad> 
fellow,” pathetically concluding, “My household 
gods are dislocated because of his illogical dis¬ 
cipline.” All this sounded sad, and proved to mean 
that Raja Singh, as the brute was named, had not 
only picked the manager’s dog-cart to pieces, as a boy 
would dissect a watch, but had demolished a score or 
so of the coolies’ bamboo huts, including even the 
Baboo’s, whose dignity had been thereby hurt. For¬ 
tunately the owner had a fighting elephant, who, 
though a good worker himself, liked nothing better 
than the occasional relaxation of thrashing a refractory 
colleague with an iron chain. An assistant execu¬ 
tioner’s services were secured from an adjoining yard* 
and the two swooped down upon Raja Singh to ad 
minister a little whole->ome correction. At first he 
was highly elate, making sure he had enlisted two 
recruits to aid him in his fun. But when the heavy 
chains were brought to play upon his ribs and about 
his ears he began to think a bit. Then the Phoongye 
(priest) as the thrasher was called, and his mate varied 
the dose of punishment by battering Raja Singh 
backwards and forwards between them till he could 
scarcely stand, and was easily chained to a stout tree 
to reflect on the evils of losing his temper. 

A few days though sufficed to restoie him to his 
normal senses. When next seen he was pulling great 
slabs of teak from the tail end of the saw and carry¬ 
ing them off to a distance. A mahout, or driver, 
was perched on his back, but be had fallen asleep, 
and the Raja was doing all the work, and the think¬ 
ing too. He would draw six or eight huge slabs 
from the pile with his trunk, place them very evenly 
together, put a chain round them, run it through 
the slip-hook quite correctly, and attach himself by 
his traces to the load. Then he would move oft 
majestically, till he came to the pile ot slabs, upon 
W'hich be carefully placed all he had brought, each 
one in its place where it fitted best, all smooth and 
even, as a careful workman should. 

As the mahout seemed to him to be doing 
rather less than his share of the job. Raja Singh 
began to fill his trunk with a few odds and ends on 
the return journey. A stray nail, three 01 four pebbles,, 
a tuft of grass with a little earth clinging to the roots, 
and a discarded cheroot were among the treasures he 
found, and these, with an upward sinuous movement 
of his trunk, he suddenly blew against the mahout’» 
naked stomach—one of the little jokes w'ith which he 
loved to alleviate the hours of labour, just as any 
other navvy might. After that, who can say that 
animals are lacking in humour ? 

A little further oft, the Phoongye was piling 
square timber. Huge beams, a foot square and 
more, and over 20 feet long, be was carrying on his 
tusks W'ith ease, and in piling them he was as inge¬ 
nious as the Raja. He would place one end on the 
pile, back to the other end of the log, lift it into 
position, and then take a “ squint ” along the pile to 
see that it was all straight. If either end stuck out 
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*too far, he would place his trunk or forehead against 
it, and shove it in. 

At twelve o’clock the whistle blew, and, with the 
same spirit of punctuality that induces the hod- 
carrier when half way up the ladder to drop his load 
-of bricks at the striking of the clock, these monsters 
dropped everything, and turned to the mash-tub full 
of grain. 

It is interesting to observe, however, that instances 
of sagacity are not confined to the more domesticated 
animals. A Burmese steam - ship captain, while 
anchored off the coast, used to see a female elephant 
and her youngster come down out of the jungle every 
morning and bathe in the sea. The little chap used 
■to keep in shallow water, while the mother ventured 
further out; but one morning, while his parent was 
oot looking, the youngster got beyond his depth, 
became frightened, and made a great to do. The 
mother pulled him ashore and gave him a good 
spanking with her trunk. Each succeeding moining 
•the little one was compelled to stand on the bank 
while the mother first bathed herself, and afterwards 
washed him down with water fetched in her trunk. 

A British officer riding on horseback through a 
forest, near Kandy, heard some big beast grunting 
repeatedly in a dissatisfied manner just ahead of him, 
and at the same time his horse began to show signs 
of alarm. A little further on he came in sight of a 
tame elephant carrying a huge beam on its tusks, and 
in sad trouble owing to the narrowness of the path 
which compelled him to hold thi. log in a slanting 
position, to avoid its catching in the trees on either 
side. On seeing the officer, the elephant promptly 
recognised the fact that there was not room for both 
to pass each other abreast, so the elephant backed 
sideways into the jungle, leaxing space enough for the 
others to ride on. The horse was, however, too 
terrified to advance, whereupon the elephant retreated 
still further into the jungle, but without effect so far 
as the horse was concerned. On moving for the third 
time away from the path, the elephant began to 
show signs of impatience, whereupon the officer dis¬ 
mounted, and leaving the horse free, walked on by 
himself, and was eventually joined by his steed. The 
elephant then resumed bis march through the wood, 
and his complaining grunts could be heard for some 
time after dying away in the distance. Although a 
simple occurrence, the infusion of something ap¬ 
proaching a sense of courtesy invests this incident 
with a unique interest which, to a lover of animals, 
is quite touching. C. E. D. B. 


DR. SWINEY AND THE 8 W 1 NEY PRIZE. 

Some notes which appeared in the Journal of 
June a3rd, 1899, contained most of the little that is 
known of Dr. George Swiney. He was educated at the 
University of Edinburgh, whence he graduated M.D. 
in 18th with a thesis Deinsania^ and he died at No. 9, 


Arlington-street, Camden-town, or Grove-street, as it 
was then called, on January 21st, ii^44, in the 50th year 
of his age. He appears to have been a man of very 
eccentric habits, living in almost complete seclusion 
and only leaving his house four or five limes a year. 
His funeral wa** so peculiar that it was long remem¬ 
bered by the inhabitants of the neighbourhood. In 
accordance with the instructions of the dead man, 
the coffin was covered with yellow cloth studded with 
white nails, and thrown over this was a yellow velvet 
pall edged with white silk. Immediately behind the 
coffin came three young girls, dressed in white and 
wearing violet cloaks, and straw bonnets, trimmed 
with white satin ribbons. The mourners presented a 
most singular appearance, lesemblmg more a wedding 
than a funeral paity. So dense was the ciowd which 
gathered around the cortege^ that a strong force of 
police was necessary to clear the way ; and on its 
ariival at the cemetery of St. Martin’^, Pratt-street, 
there was a hostile demonstration on the part of the 
people who surged round the chapel in such numbers 
that the mourners were unable to get to their coaches, 
and were compelled to make their way homewards 
as best they could. 

Another proof of Dr. Swiney’s eccentricity had 
already been seen in the manner in which he commu¬ 
nicated the terms of his will to the Society. One 
day, during the secretaryship of Mr. Arthur Aikin, a 
gentleman enteied the office carrying a small parcel, 
which he re(|ue&ted permission to lea\e for the 
Society, at the same time stipulating that it was not 
to be opened until a letter should be received giving 
instructions as to its disposal. Veais passed, and 
the mysterious parcel remained sealed. At length a 
committee was appointed to consider what should lie 
done with it. Finally it was decided to open the 
parcel, which was found to contain a copy of Dr. 
Swiney’s will. Efforts were then made to ascertain 
whether Dr. Swiney was still living, but in conse¬ 
quence of the extraordinary seclusion w'hich he 
affected, all these attempts failed, and finally the 
matter was allowed to drop until 1844, when a 
letter was addressed to the Society announcing his 
death. 

Dr. Swiney’s name would probably have been for¬ 
gotten long ago but for two bequests of ^5,000 each. 
The fiist he left to the trustees of the British Museum 
for the establishment of a lectureship in Geology; 
the second to the Society of Arts for the purpose of 
presenting on every fifth anniversary of his death a 
silver goblet of the value of one hundred pounds, 
containing gold coin to the same amount, to the 
author of the best published work on Jurisprudence. 
The prize was to be adjudged by members of the 
Society of Arts and the Fellows of the College of 
Physicians. 

The will was proved on February 6th, 1844. In 
order to obtain a prize of artistic merit and worthy 
both of the testator kiid of the Society, the Council 
offered a prize of for a design emblematical of 
Justice; but though the offer was kept open for 
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three years and many drawings were submitted, the 
Committee appointed to consider them were unable 
to recommend any for the award. In these circum¬ 
stances the Council commissioned Mr. D. Maclise, 
R.A., to make a design. This was approved by the 
Council on March nth, 1850, and the cup has been 
executed from it by Messrs. Garrard and Co. ever 
since. 

‘ In 1894 the (]uestion of providing a new design was 
considered, and the Council resolved again to 
offer a prize of £2^ to all students of schools of art 
in the United Kingdom. A large number of models 
and drawings were submitted, but the Council, 
although they awarded consolation prizes to three of 
the competitors, did not consider any of the new 
designs an improvement on the old. 

According to a contemporary description, “the 
cup was designed in the French Renaissance style of 
the eighteenth century, decorated with boldly em¬ 
bossed bulbs, between which is conventional scroll and 
fleur de-hs ornament. The subject of the bas-relief 
on the body is ‘The First Trial by Jury,’* temp, 
Henry II., A.i). 1176. ‘By this law the Justices 
who represented the King’s person were to make 
enquiry by the oaths of twelve Knights, or other 
lawful men of each hundred together with four men 
from each township, of all murders, robberies, and 
thefts.* {Vide ‘Pictorial History of England.*) 
The figures on the base of the cup represent male 
and female figures bound together by fetters, and 
those surmounting the cover symbolize Justice with 
the scales, on her right hand an Angel pleading for 
mercy and on her left an officer holding a sword for 
carrying out the stem sentence of the law. Other 
attributes distributed about the cover of the cup are 
manacles, fetters, stones, &c,*’ 


THE DANISH EGG INDUSTRY. 

The egg industry in Denmark has been stimulated 
by the growing demands of the British markets, 
which in the years 1907 and 1908 consumed annually 
about 3,800,000 great hundreds of Danish eggs, 
valued at 1,800,000. Poultry breeding in Denmark 
is carried on generally on a small scale, and is con¬ 
fined to small farmers, w£o supply local customers or 
hotels without any system in placing their goods on 
the market. It may be said that the fattening of 
fowls is sacrificed to the production of eggs, and this 
has determined the breeds of hens used. The original 
breed of Danish hens, though hardy and good layers, 
produced small eggs. The American Consul-General 
at Copenhagen says that to remedy this they have 
been crossed with other breeds, of which the Ply- 

♦ The origin of Trial by Jury is wrapped in mystery, but it 
is certainly of much more ancient date than that attigrned to 
it here, the only basis for which appears to be the fact that, 
under an enactment of Henry 11 > the defendant in certain 
actions relating to freehold or status was enabled to decline 
trial by combat and choose trial by assirie. 


mouth Rocks, Wyandots, Cochins, and Orpingtons- 
are preferred. The eggs are pickled in a solution of 
lime during the months of April and May, and are 
offered for sale from October to February. Before 
and after pickling they are subjected to a critical test 
by electric light. The sale of eggs in Denmaik for 
home consumption is increasing, and the business is 
in the hands of traders, who may, or may not, be- 
members of the three associations now making an 
effort, through experiments, exhibitions, and reports,, 
to ensure progress and co-operation. Of these Asso¬ 
ciations, by far the most important is the Co-opera¬ 
tive Egg Export Association, of Vejie, through 
which, with a few large export firms, an export busi¬ 
ness is done which, in 1897, amounted to about 
;£‘650 ,ooo, increasing to 1,370,000 in 1906. As 
this trade is chiefly with Great Britain it is with at 
view to the maintenance of good prices that the ex¬ 
amination, sorting, packing, and shipping of eggs is 
carefully carried out. This Association has more than* 
five hundred districts, with a membership of about 
forty thousand, from whom eggs are collected. Pro¬ 
ducers must deliver eggs to the district stations, each« 
egg stamped with the member’s number. No member 
is allowed to keep eggs, except for the immediate use 
of his family. If it is discovered at the sorting and' 
examination at Vejie that kept eggs are delivered 
subsequently the offender can be traced by the stamps. 
on the eggs. At the first offence be is warned, on 
the second occasion a fine is imposed, and on the* 
third, he is expelled from the Association. At the 
district stations the eggs are re-stamped and forwarded 
to packing stations, of which there are ten in different 
parts of the country, principally at the pqrts. Here 
the eggs are carefully examined by electric light, re- - 
stamped “ D.C.E.A.” if good, and forwarded to the 
packing room, where they are sorted according to • 
size, as this is a matter of importance to the retail • 
trade. They are then packed in cases. All bad eggs 
are rejected and traced by the stamps back to the* 
seller, who is fined. In this way the Danish associa¬ 
tion has been able to gain the reputation for handling 
good stock. This co-operative system has the obvious 
advantage of dispensing with the expense of dealing 
through middlemen. It has built up one of the 
principal businesses of the country, and produced a 
superior quality of eggs for export. 


A NEW PHONOGRAPH. 

The methods for recording sound, have reached a 
higher stage of perfection than Hiose employed for its- 
reproduction. The chief difficulty encountered in* 
the present system of reproducing conversation, and 
especially music, from phonographic and similar 
records, is caused by the friction of the needle resting 
upon a surface of the rapidly revolving disc or 
cylinder. This introduces a more or less noticeable 
buzzing or rumbling sound, which interfeies materi¬ 
ally with the clearness of musical notes or spoken* 
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words. Numerous attempts have been made to 
-overcome this unpleasant accompaniment. In none 
of the devices hitherto brought foiward has complete 
success been attained, since all involved the factor of 
friction as the fundamental means of transmission. 
The American Consul at Chemnitz sa>s that in 
a recent number of the “ Deutsche Musikwerk 
Industrie,” a (lerman inventor describes a newly 
patented instrument in M'hich friction is completely 
avoided. It combines the leading elements of the 
phonograph and the siren. The novel and essential 
feature is the substitution of a cuirent of compressed 
ail, for the needle ot stylus of Edison’s invention. 
In a siren* openings of various sizes allow the 
production of all niu'^ical notes with any desired 
degree of intensity or length. In the new instru¬ 
ment, perforations in the disc of a siren are replaced 
by incisions on the surface of a large record cylinder. 
A second perfectly smooth cylinder rests close upon 
the surface of the first cylinder, and revolves in 
unison with it as the two cylinders are set in motion. 
A constantly varying succession of minute openings 
between their surfaces is presented, due to the 
incisions on the record cylinder. When a powerful 
blast of compressed air is directed upon the line of 
contact between the two cylinders, at such an angle 
as to be an exact tangent to the surfaces of both, 
sounds are evoked identically as in the case of an 
ordinary siren. It is possible to communicate signals 
and even words, which can, it is said, be readily 
heard miles away. It is already evident that a field 
of usefulness is open to this new invention as an 
adjunct to the equipment of sea-going vessels. Its 
availability for musical purposes has not yet been 
tested sufficiently to determine whether it can 
successfully vie with the gramophone, phonograph, 
&c., or even replace them. The cylinders thus far 
employed are about ten times as large as ordinary 
phonographic cylinders, and this fact renders the 
instrument necessarily somewhat clumsy. The 
requirement of a current of compressed air may also 
militate against a widespread domestic use, although 
such a current can be supplied by a comparatively 
inexpensive attachment to a water tap where the 
water supply is under considerable pressure. 


HOME INDUSTRIES. 

Railway Ainala^iimation .—The Great Northern, 
Great Centra], and Great Eastern Railways Amalga¬ 
mation Bill has been sent to a Hybrid Committee, 
which will have jiower to consider not only this one 
Bill, but the whole case for and against amalgamation 
in ihe public interest. This w^as the suggestion of 
the President of the Board of Trade, and induced 
the House of Commons, by a narrow majority, to 
read the Bill a second time. The opposition of the 
traders, who see in it an attempt to deprive them of 
the guarantees which they have enjoyed under the 


competitive n^gime without offering them any com¬ 
pensating advantages, or setting up any acceptable 
alternative policy, has been strenuous and sustained. 
Hitherto the railways of the kingdom have been 
worked under a system of what may be called quali¬ 
fied competition—that is, competition subject to 
Parliamentary objections and statutory maximum 
rates. Whatever may have been the case in the past, 
the present position of the railway industry is anything 
but satisfactory. The cost of railway working has 
been rapidly rising, both actually and in proportion 
to the growth in receipts, while the return upon 
capital has been steadily falling, notwithstanding a 
very great increase of traffic and of gross earnings. 
There is dissatisfaction on all sides. Railway share¬ 
holders complain that their return is inadequate; 
traders complain that rates are too high and facili¬ 
ties insufficient; directors complain that they cannot 
raise capital for even railway purposes — during 
last year only forty-five miles of new railway 
were constructe<l in the whole country; workmen 
complain that they are under-paid and over-worked. 
The directors contend that this unsatisfactory state of 
affairs is largely due to their having to pay excessive 
prices for land and property ; to the undue burden of 
rates ; and to the fulfilment of obligations placed on 
them by Parliament which greatly diminish their earn¬ 
ing capacity. And others would add to these explana¬ 
tions excessive dividends in past times, the charging 
to capital account of much expenditure which ought 
to have been met dut of revenue, and large expendi¬ 
ture upon competitive services not required and which 
could not be expected to pay. The question for the 
House of Commons and the country is whether the 
remedy for the present discontent is to be sought in 
amalgamation or in other directions. Amalgamation 
is no new thing. Ever since railways came into 
being there have been instances of amalgamation. 
The early railways were short lengths of line, after¬ 
wards amalgamated into great trunk systems. Since 
then—for the last forty years—the country has pos¬ 
sessed a number of powerful railway systems, each to 
a large extent confined to its own region, but touch¬ 
ing one another at various important points, with the 
result that at the great centres of industry there has 
been effective competition. The suggestion under¬ 
lying the present Bill is that it is necessary to do 
away with competition. But there is the alternative 
of what may be called free trade in railways. The 
railways from the outset have been hampered by 
Board of Trade regulations, many of them need¬ 
lessly restrictive, and they have been compelled to 
run trains at non-paying prices for the supposed benefit 
of working men, a most questionable insistence from 
many points of view. Again, the railway companies 
are unfairly burdened by local authorities in the shape 
of rates. If they were relieved of these burdens, in 
so far as they are unjitst, and left to thetn&elves to do 
the best they can in eompetition with one Another, 
subject to some strong central authority empowered 
to act on its own initiative in defence of the public 
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interest, it might well be that the present troubles 
would disappear, or be greatly minimised. In this 
conntry we have one great amalgamation at work, 
namely, that of the South Eastern and Chatham 
lanes, and the result has been extremely disappoint- 
ing. Instead of mending things have gone from 
bad to worse, not only from the public, but from the 
fibareholders' point of view. The other illustration 
within the United Kingdom of the working of amal¬ 
gamation is to be found in Ireland, where the Great 
Southern and Western of Ireland effected a similar 
amalgamation with very similar results. 

London Passenger 7 'ransport Companies. — It 
may be claimed for London that it has the best 
system of passenger transportation in the world, but 
great as is the benefit to the public of these improved 
means of migration, those who have found the 
capital are left lamenting. Suicidal competition 
has killed profits. With the exception of the 
Great Northern, Piccadilly, and Brompton system 
none of the transport companies, as a result 
of last year’s working, could pay anything on 
the ordinary capital, and in the case of the com¬ 
pany mentioned, the distribution was only ] per cent. 
The Times has published an interesting analysis of 
the results of working, during 1908, of the various 
companies which provide travelling facilities for 
London, including the London United Tramways and 
the London General Omnibus Company. Roughly, 
a capital sum of ;f57,500,000 was employed, of which 
^25,400,000 was in the form of loan and preference 
stock, receiving a fair interest, whilst, with the excep¬ 
tion of the Central London Railway Company, some 
;^32,100,000 of ordinary and other capital, went unre¬ 
munerated, or received only a very trifling dividend. 
The actual profit divisible on this j^32,100,000 was 
•only 163,253, and even this was rather abnormal 
owing to the Franco-British Exhibition, which, it is 
estimated, gave ^50,000 profit to the Central London, 
;^20,000 to the Metropolitan, and ;fio,ooo to the 
District Company. Deducting this special revenue, 
ithe divisible profit on ordinary capital was only equal 
to a dividend of \ per cent., and this in return for 
moving nearly 578,000,000 passengers. 

7 yie Necessitous Mothers Bill. —Encouraged by 
the success of the Bureau de Bienfaisance, at Ghent, 
and the School for Mothers, at St. Pancras, and 
•moved by the urgent need for action from the 
national standpoint, Mr. Robert Harcourt, M.P., 
has introduced a Bill called the Local Authorities 
^Necessitous Mothers) Bill, which has for its object 
the lessening of infantile mortality by properly feed¬ 
ing, instructing, and su]^ervising poor and ignorant 
mothers. At Liverpool, St. Helen’s, Ashton-under- 
Lyne, and elsewhere, the municipalities facilitate 
early bottle feeding, by a supply of humanized milk. 
Mr. Harcourt would feed the mother that she may be 
able to suckle the child. What may be done in this 
4 irection, is indicated by theauccess of the School for 


Mothers, in St. Pancras. As late as 1904 that 
borough was one of the worst in London in 1 espect 
of its infantile death-rate. Then its Medical Officer 
of Health, Dr. J. F. J. Sykes, and others, began an 
educational campaign on behalf of breast feeding. 
The consequent fall in the infantile death-rate has 
been very remarkable. It has been brought about by 
a judicious mixture of feeding and teaching. The 
Mothers’ Welcome not only feeds the mothers, it 
gives them practical instruction in hygiene, manage¬ 
ment, and cooking, and in clothing, minding, and 
management of their infants. Mr. Harcourt’s Bill, 
if it became law, would enable English local authori¬ 
ties to do the same. Entirely permissive, the Public 
Health Authority would be enabled, if it chose, 
to provide food, advice, and other assistance to poor 
mothers from a medically defined point before the 
birth of their children until six months after their 
births. It would be able to impose terms on the 
mothers as conditions of their receiving assistance— 
for example, that they shall suckle their infants, or 
attend class, or refrain from going to work, and it 
would not be allowed to impose more than a penny 
rate for the purposes of this work. Obviously there 
are great difficulties in the way of the smooth 
working of a scheme of this kind, not the least being 
the dire necessity which so frequently compels a 
woman to return to work before she is physically 
fit to do so, and frequently in violation of the 
Factory Act which foibids a woman to work for a 
month after her child’s birth. It is not likely that 
Mr. Harcourt’s Bill will become law this year or next, 
but its introduction is a sign of the times, and the 
growing recognition of the truth .that if the physical 
health of the nation is to be preserved, or restored, 
greater care must be taken to ensure that the children 
of the poor, as of other classes, are born into the 
world healthy, and properly treated and fed in 
infancy. 

The Poisons and Pharmacy Act.^^On April I 
this Act, which is the outcome of the recommenda¬ 
tions of the Dispartmental Committee appointed in 
1901 to consider whether there was need for altera¬ 
tion in the statutory provisions governing the sale of, 
poisons, came into force. The complaint had been 
made by farmers and gardeners that owing to the 
restriction to chemists of the sale of poisonous ma¬ 
terials used in agriculture and horticulture, the existing 
provisions for the distribution of such preparations 
were insufficient; the Committee endorsed these com¬ 
plaints, and the Act is intended to meet them. It 
empowers local authorities to grant licenses to 
nurserymen, florists, seedsmen, and others, to sell 
sheep dips, weed killers, and insectitides, containing 
arsenic and nicotine, providej^ the reasonable require¬ 
ments of the public with respect to the purchase of 
such poisonous substances are not already satisfied in 
the district in question. The license to sell may not 
exceed 2 is., and in the case of Renewal 2s. 6d. A^ilst 
relaxing the regulations govt^Hiing the sale of agri- 
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cultural and horticultural poisons, the Act seeks to 
prevent the misuse of other dangerous substances, 
such as vitriol, nitric acid, and spirits of salts, by 
making it unlawful to sell them unless the containers 
are labelled with the name of the substance, the 
word “ Poisons,^* and the name and address of the 
sellers. The Act also requires that every shop where 
the business of a chemist and druggist is carried on 
shall be under the management of a properly qualified 
person, whose certiBcate of registration shall be ex¬ 
hibited in the shop, and the designation of ** Phar¬ 
macist ” is exclusively reserved for persons who are 
registered under the Pharmacy Act. 

The Factory Acts and Australian Competition ,— 
English clothing manufacturers, who have to work 
under the regulations of the Factory Acts, are com¬ 
plaining that while the shipments to Australia are 
affected by Commonwealth tariff legislation something 
like the sweating system is growing in the large Aus¬ 
tralian towns. And the complaint seems to be well 
founded. The Queensland Director of Labour, in¬ 
vestigating a complaint from Melbourne as to low 
rates of wages and unfair competition in the Brisbane 
clothing trade, has reported that home workers are 
paid IS. 6d. to 3s. a dozen for finishing trousers, 
IS. qd. to 3s. a dozen for shirts, and is. 4d. to is. qd. 
a dozen for under-flannels. 


OBITUARY. 


Sir Donald Currik, G.C.M.G.—On the 13th 
inst. Sir Donald Currie died at the Manor House, 
Sidmouth, in his 85th year. Bom at Greenock he 
entered the shipping office of a relative in his native 
town when 14 years of age, and four years later he 
left for I.iverpool to become a clerk in the office of 
the Cunard Company. He rose rapidly in this 
service until he was promoted to the managerial staff 
in 1856 ; but having long aspired to become a ship¬ 
owner on his own account, he resigned this post in 
1862 and established the Castl^^Line of sailing ships 
plying between Liverpool, .Ij^ondon, and, the East 
Indies. Ten years later he started the famous Castle 
Line of steamers sailing between England and South 
Afnca, which in 1900 was amalgamated with the 
Union Line under the name Union-Castle. As soon 
as the Cape became the centre of his energies, 
Mr. Currie, with characteristic thoroughness, set 
himself to study South Aincan interests, and he 
soon acquired such a reputation that his assistance 
was sought in connection with the settlement of the 
diamond fields dispute and the Orange Free State 
boundary question, and his setrices were rewarded in 
1877 by the conferment of the honour of C.M.G. 
In 188 c he was made K.C.M.G. for the assistance 
which he rendered in transporting troops to South 
JUhka at iht time of the ^ulu war, and especially in 


connection with the relief of Ekowe. Sixteen years* 
later, at the Diamond Jubilee, he was raised to the- 
honour of G.C.M.G. 

Sir Donald, in spite of the energy which he 
devoted to his shipping business, found time for 
many other interests. He sat as M.P. for Perthshire 
from 1880-1885, and for West Perthshire from 1885- 
1900. He was a great admirer of Mr. Gladstone, 
and although on the occasion of the Home Rule split 
he declared himself a Unionist, he remained on terms 
of intimate friendship with his former leader. He 
was also a keen sportsman, delighting until the last 
year or two in the arduous pleasure of deer-stalking, 
and his yachting cruises have become almost his- 
torical. He had a great taste for pictures, possessing 
an excellent collection of works by old and modem 
masters; and his public benefactions were muificent, 
the most striking being a gift of £100,000 to Uni¬ 
versity College, London, 20,000 to Queen’s College, 
Belfast (in which town he received his own early 
education) and £2^,000 to the University of Edin¬ 
burgh) . 

Sir Donald Currie had been a member of the Royal 
Society of Arts since 1875. 

cussions at ordinary mdetings on more than one occa¬ 
sion, and in 1880 li^Was awarded the Fothergill Gold 
Medal ** for the iK^ovements he has introduced into 
hit pwfoenger steamers, having for their object the 
petfention of loss of life at sea from fire or accident.” 


QUESTIONS AND ANSWERS* 

NOTICSS TO CORRESPONDENTS. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the writer, and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 

QUESTIONS. 

Papin’s Digrster. — Can any reader of the 
journal refer me to a contemporary description of 
Papin’s ”Digester.^” I have some recollection of 
having read a very full and interesting account of 
some experiments made in London by Papin himself 
with the first appalratus he constructed, but cannot 
put my hand upon the original description.—^X. Y. Z« 

Vellum. —What is the best method of removing 
stains from the vellum bindings of books ?— 
Libraeian. 

Japanese Waltzing Mice.— Medicus” states: 

Excessive inbreeding of the ordinary species of 
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mice will bring about a similar result.” Will he 
kindly give me bis authority for this } Has he tried 
the expeiiment himself, or does he know of any case 
in any work of authority ?— Alfred H. Huth. 


GENERAL NOTES. 


The Royal Drawino Society.— The twentieth 
annual exhibition will be held, by permission of the 
Court of the Fishmongers'* Company, in Fish- 
iijongers*-hall, Adelaide-place, PIC., from April 16th 
to 28th. 

Spring Meetin('. oi< the American Society 
OF Mechanical Enginkfrs.— The semi-annual 
convention of the American Society of Mechanical 
Engineers will be held in Washington, D.C., from 
May 4-7. During the convention there will be profes. 
sioiial sessions devoted to steam tui bines, the specific 
volume of saturated steam, stay-bolts, gas-power 
engineering, oil well pumping, &c. The entertain¬ 
ment features include a rece]>tiou by the President of 
the United States, an exhibition diill by troops at 
Fort Myer, and possibly exhibition llights of a diri¬ 
gible balloon and an aeroplane. 

COMPANll'S as TrCSTFES AND E\ECU'!OKS.—It 
may be taken as certain that insurance companies 
and banks will cater moie and moie for the 'work of 
trustees and executors opened to them by recent 
legislation. The first annual leport of the Public 
Trustee states that during 1908 he became responsible 
for 425 trusts, and at the close of the year was engaged 
in administering 325, these lepresenting a capital 
value of ^2,093,000. It is estimated that the capital 
\alue of unmatured wills under which the Public 
Trustee has been informed that he is expected to act, 
togethei with the value of the trusts he is now 
engaged in administering, is in excess of 20,000,000. 
These figures indicate gieat possibiKttes. The system 
of appointing private trustees has proved in very 
many instances a failuie, and now that other facilities 
are available its revival is not likely to be of very long 
duration. But there is no good reason w^'hy all, or 
most, of the business should go to the Public Trustee. 
For some reasons the public are likely to prefer 
leading banks and insurance companies willing to do 
the work. The security is practically as good. 


MEETINGS OF THE SOCIETY. 

ORDiNAfey Meetings. 

, t 

Wednesday evenings, at 8 o'clock :— 

April 28. —“The Resources of the Peruvian 
Andes and Amazon.” By C. Reginald Enock, 
F.R.G.S. Sir Clements Robert Markham, 
K.C.B., D.Sc., F.R.S., will preside. 


May 5.—“English Furniture Design and Con¬ 
struction.” By Percy A. Wells. 

May 12. —“ The Principles of Heredity as 
Applied to the Artificial Production of new forms 
of Plants and Animals.’* (Aldred Lecture.) By 
Professor ArthurDendy, D.Sc.,F.R.S., F.L.S. 

May 19.—“Railway Development in China.” By 
Arthur John Barry, M.Inst.C.E. 

May 26, —“ The Manufacture of Nitrate of Lime ' 
from Atmospheric Nitrogen.’^ By Sam Eyde. 


Indian Section. 

Thursday afternoons, at 4.30 o'clock :— 

April 29.—“The Problem of Indian Labour 
Supply.” By Selwyn Howe Fremantle, I.C.S. 
The RKiiiT Hon. Viscocnt Midlfton, late Sec¬ 
retary of State for India, will preside. 

May 13.—“ Some Phases of Hinduism.” By 
Krishna Cobinda Gupia (Member of the Council 
of India). 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor Sir Hubert 
von Hekkomer, C.V.O., D.C.L., R.A., will 
preside. 


Colonial Sf.ction. 

Tuesday afternoons, at 4.30 o’clock •— 

April 20.—“ The Road to South African 
I^nion.” By the Hon. Charles Gideon Murray. 
Lord Brassey, G.C.B., D.C.L., LL.D., will 
preside. 

May 18.—“ Canada as a Field for British Invest¬ 
ment.” By J. Obkd Smith, As!»istant Super¬ 
intendent of Emigration, Department of the Interior, 
Canada. 


Cantor Lectvkes. 

Monday evenings, at 8 o'clock;— 

F. W. Lanchester, “ Aerial Flight." 
Thfee Lectures. 

Lecture I.—April 26. — 'The principles of dytia- 
mic support —The action of an inclined plane—The 
law of pressure reaction as a function of velocity—The 
law of pressure as a function of angle—Frictionless 
flight—^The law of power expenditure as based on the 
laws of the pressure reaction—The laws of pressure 
reaction and power expenditure quantitatively con¬ 
sidered : a discrepancy—The dipping ft-ont edge and 
its lesson—Cyclic motion in its relation to the sup¬ 
porting reaction—Direct exidenoes of cyclic motion— 
The quantitative treatment on the hypothesis of a 
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cyclic component—The power expenditure under 
real conditions—Skin friction, its nature and magni¬ 
tude—Skin friction as affecting power expendi¬ 
ture — Skin friction and other factors as limit- 
ing the wing area—Aeroplane versus pterygoid 
form—Meaning and influence of aspect —Importance 
of aspect ratio—The gliding angle, as measure of 
resistance—The minimum gliding angle as a function 
of the velocity of flight—The coefficient of skin- 
friction and the aspect ratio as affecting the value 
of the minimum gliding angle—The angle of incli¬ 
nation as related to the minimum gliding angle-The 
pressure proper to least resistance—The theory of 
screw propeller efficiency—Comparison of theoretical 
results with measurements of birds, flying machines, 
&c.—Controversy as to influence of skin-friction— 
Conclusions as affecting the problem of mechanical 
flight. 

Lecture II.— May 3.— The principles of stability 
—The simple glider—The ballasted aeroplane— 
Form of the flight path as observed — The 
flight path as plotted from the equation — The 
phugoid chart and its teaching—Changes of 
amplitude of the phugoid curve and influences that 
lead to such changes —Conditions of flight path, 
stability and the equation of stability—Effects of 
propulsion on stability—Influence of the flexibility of 
the aerofoil - Lateral stability—Rotative stability— 
The stability of birds and of flying machines in 
practice—Flight path stability desirable but not 
essential to flight—Steering in altitude and aximuth 
—Gyroscopic couples—The boomerang—The gyro¬ 
scope as an aid to stability. 

Lecti^re III.— May 10.— The Flying Machine, 
— The function and uses of the flying machine — 
Possible types—The conditions to be fulfilled as 
defining the type—The need for high velocity—The 
difficulties of high velocity—The horse-power problem 
—Motors for flying machines and the conditions 
governing their weight—Fuels available and the 
relative importance of fuel economy—Propulsion and 
the propeller—The use of gearing—The limitations 
of flight as due to the mode of propulsion—Other 
modes of propulsion—Wing flapping and its effi¬ 
ciency—Soaring—Starting and adighting—Questions 
of design and construction—Steering and steering 
mechanism—Flying at a height—The advantages 
and disadvantages of altitude — Types of flying 
machine in practice —The future of flight—The 
flying machine as a mode of locomotion, in peace 
and war. 


meetings for the ensuing week. 

Momoav, AeaiL 19 . British Architects, 9, Conduit-street, 
W., 8 pm. Mr. W*^ £. Riley, The Architectural 
Work of the Londmi County Council." 

Victoria Institute, i, Adelphi-terrace, W.C., 4^ p.m. 
Rev. A. Galton, “ Modern Christianity in France, 
, with Reference to tho Present Movement.” 


Tuesday, April 20...ROYAL SOCIETY OF ARTS, John- 
strcet, Adelphi, W.C., 4i p.m, (Colonial Section.) 
Hon. C. G. Murray, "The Roiid to South African 
Union." 

Junior Institute of Engineers, Royal United Service 
Institution, Whitehall, S.W., p.m. Mr. C. H. 
Smith, "Systems of Electrical Power Distribu¬ 
tion." 

Royal Institution, Aibcmarle-street, W., 3 p.m. 
Prof. F. W. Mott, "The Brain in Relation to 
Righthandedness and Speech." (Lecture I.) 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m, Mr. C. T. Purdy, "The ‘New York 
Times' Building." 

Photographic, 66, RusselLsquare, W.C., 8 p.m. Mr. 
Munia Keene, "•Racial Types in South Africa, and 
the Flora of the Country." 

Colonial, Whitehall Rooms, Whitehall-place, .S.W., 
4I p.m. Miss E. V. Jenkins, " Canada Illustrated 
by Canadian Artists." 

Wednesday, April si. ..Meteorological, 35, Great George- 
street, W., 7j p.m. 1. Mr. Baldwin Latham, 
" Percolation, F.vaporation, and Condensation." 
2. Rev Jose Algue (S.J.), "The Meteorological 
Conditions in the Philippines, 1908." 

Microscopii a1, ao, Han over-square, W., 8 pm. 1. 
Mr. E. Heron-Alien, "The Recent and Fossil 
Foraminifera of the Shore-sands of .Selsea Bill, 
Sussex." 2. Mr. E. J. Sheppard, “The Dis¬ 
appearance of the Nucleolus in Mitosis." 

Auctioneers, 34, Russell-square, W.C., 7^ p.m. Mr. 
B. L Breach, "The Practice of Compensation as 
affecting the Valuer." 

Ihursday, Aj'RIL 22.. .Royal Institution, Alberoarle-street, 
W., j p.m. Mr. J. Paterson, " Aspects of Applied 
Aesthetics: (x) How a True Art Instinct maybe 
Best Developed " 

Electrical Engineers. 25, Great George-street, S.W.. 

8 p.m. 

Historical, Lecture-hall, Field-court, Gray’s-inn, 
W.C., 5 p.m. Miss Leonora de Alberti and Miss 
A. B. Wallis Chapman, " English Traders and the 
Inquisitions in the Canaries during the Reign of 
Queen Elizabeth." 

Miningand Metallurgy, Geological Society’s Rooms, 
Hurhngton-house, W., 8 p.m. 

Friday, April 23 Royal Institution, Albemarle-street, W., 

9 p m. Mr, A, Siemens, " Tantalum and ita 
Industrial Applications." 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. (Students’ Meeting.) Mr. J. M. S. Cul¬ 
bertson, " The Development of Hydro-Electric 
Power Schemes: with special reference to Works 
at Kinlochleven." 

North-East Coast Institute of Engineers and Ship¬ 
builders, Newcastle-on-Tyne, 7} p.m. 

Physical, Imperial College of Science, South Ken¬ 
sington, S.W., 5 p m. I. Prof W. H. Bragg and 
Mr. J. L. OUsson, "A want of Symmetry shown 
by Secondary X-Rays." 2. Mr. C. A. Sadler^ 
"Transformations of X-Rays." 3. Prof. T. R. 
Lyle, " Theory of the Alternate Current Gene¬ 
rator." 

African, Trocadero Restaurant, Piccadilly, W., 

' 7^ p m. Colonel H. E, Rawson, " ^me Experi¬ 
ences with Native Tribes in South Africa." 

Mechanical Engineers, Storey’s-gate, Westminster,. 
S.W,, 8 p.m. Address by the President (Mr. 
J. A. F. Aspinall). 

Saturday, April 24.., Royal Institution, Albemarle-street, 
W., 3 p.m. Mr, R. T. Gunther, "The Barth 
Movement of the Italian Coast and their Effects," 
(Lecture 1 .) 
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NOTICES- 


NEXT WEEK. 

Monday, April 26, 8 p.m. (Cantor Lec¬ 
ture.) F. W. Lanc HESTER, “Aerial Flight.'* 
(Lecture I.) 

Wednesda\ , April 28, 8 p.m. (Ordinary 
Meeting.) C. Reginald Enock, F.R.G.S., 
** The Resources of the Peruvian Andes and 
Amazon.” 

Thursday, April 29, 4.30 p.m. (Indian 
Section.) Selw VN Howe Fremantle, 
I.C.S., “ The Problem of Indian Labour 
Supply.” 

Further particulars of the Society’s meet¬ 
ings will be found at the en(^of this number. 


QUESTIONS AND ANSWERS. 

In view of the fact that the Royal Society of 
Arts includes amongst its members authorities 
on almost every branch of human knowledge, 
it has been suggested that some space in the 
Journal should be devoted to correspondence 
of the “ Notes and Queries ” order. Readers 
in search of information are, therefore, invited 
to make their wants known in the hope that 
they may be assisted by their fellow members. 
Further particulars will be found under the 
heading “ Questions and Answers, on p. 465. 


COLONIAL SECTION. 

On Tuesday afternoon, April 20th, the Hon. 
Charles Gideon Murray read a paper 
on **The Road to South African Union.” 
Sir Godfrey Yeatman Lagden, K.C.M.G., 
presided. 

The paper and discussion will be published 
in the next number of the ymrnaL 


PROCEEDINGS OF THE SOCIETY. 

COLONIAL SECTION. 

Tuesday afternoon, April 6th; the Right 
Hon. Sir West Ridgeway, G.C.B., 
G.C.M.G., K.C.S.I., in the chair. 

The Chairman, in introducing the reader of the 
paper, said that no one interested in Ceylon could 
fail to know that the name of Ferguson, in the person 
of the author and of his uncle, both of whom had 
been decorated by their Sovereign, was intimately 
associated with the prospects and progress of the 
island. For nearly half a century Mr. Ferguson had 
laboured in the cause of Ceylon, indeed it had been 
a labour of love with him. As editor of the principal 
papers of the island, and of the “ Ceylon Directory,’ 
which was a mine in which every Governor delved 
and sought for information and enlightenment; as a 
lecturer in the United Kingdom and the United 
States of America; as a member of the British 
Association, in eveiy branch of which he took great 
interest, so far as it could be made to serve the in¬ 
terests of Ceylon ; and as a member of the Legislative 
Council, the author possessed eminent qualifications 
for writing a paper on the industries and material 
progress of the island. 

The paper read was— 

CEYLON ; ITS INDUSTRIES AND 
MATERIAL PROGRESS. 

By John Ferguson, C.M.G. 

Wellnigh ten years have elapsed since I 
had the privilege of reading a paper before 
this Society on “ Old and New Colombo,” 
wi^ Sir Thomas Sutherland, G.C.M.G., of the 
P. and O. Company, in the chair : an occasion 
which, as the late Sir Charles Kennedy 
declared at the time, constituted a successful 
inauguration of the Colonial Section of the 
Royal Society of Arts, t have now been asked 
to supplement that paper with some account 
of the industries and recent material progress 
of Ceylon, and I am honoured by having for 
Chairman one of the ablest and most suc¬ 
cessful of the Governors of this colony in 
modern times. 
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Introduction. 

By way of introduction, I should mention 
that the island has an area of 25,000 square 
miles, a little less than Ireland, with a popula¬ 
tion slightly exceeding 4,000,000, of whom the 
major portion arc Sinhalese, supplemented by 
Tamils, Arab descendants, Malays, Burghers, 
and Eurasians, while the colonist or European 
community does not number more than 6,500, 
including men, women, and children. The 
principal towns are Colombo, the commercial 
and political capital, with some 185,000 
people; Kandy, the whilom capital of the 
Kandyan kingdom, with 30,000 ; Point-de- 
Galle, once the great mail steamer port, 
but now comparatively insignificant in trade, 
with 40,000 people; Trincomalec, with the 
finest natural harbour in the island or in 
the East, but with no trade, little cultivation, 
and only 12,500 of population; Jaffna in the 
north, a great centre of Tamil agricultural in¬ 
dustry, with 48,000 people; Batticaloa, another 
specially Tamil centre, with 11,000 people ; and 
Newera Eliya, the sanatorium, 5,500. Then 
there are several minor but interesting pro¬ 
vincial capitals and towns apart from what 
are known as the ancient buried cities ’’ of 
Anuradhapura and Polonaruwa, long the seats 
of native government, large population, and ex¬ 
tensive industry ; but now chiefly remarkable 
for the ruins of pakaces and temples ; and made 
readily accessible of recent years by railway 
communication, and by motor-cars travelling 
over good roads. 

History. 

Before turning to the text of my dis¬ 
course, I may just mention that authentic 
history and settled government in the case of 
Ceylon may be said to date from about 500 
li.c., and that native rule, under kings of 
diverse and often opposing races, and marked 
by frequent wars and much disturbance, lasted 
for wellnigh 2,000 years, before Europeans, in 
the persons of the Portuguese, first appeared, 
and gradually took possession (not without 
much opposition) of the coast districts, west, 
south, east and north. These they held 
for 150 years, but though the attempt was 
frequently made, they never were able to 
conquer the Kandyan Kingdom, the strong¬ 
holds in the hill countrj^ being comparatively 
inaccessible through the absence of roads. 
About the middle of the seventeenth century 
the Dutch ousted the Portuguese, and in their 
turn held the maritime provinces for 150 years, 
until relieved by the British in 1796, who 


finally took possession of the whole island, 
not by right of conquest, but through amicable 
negotiations with the Kandyan Chiefs, who 
practically dethroned their last king, a 
monster of cruelty, and handed him a prisoner 
to the English Governor while arranging for 
the transfer of their country to the British 
Crowm on certain specified conditions. Ceylon 
has, therefore, been administered as a British 
colony, the maritime provinces for 112 and the 
whole island for 93 years. 

Description. 

In attempting dny general description of the 
island, 1 always think of the opening sentence 
in Sir Emerson Tennent’s monumental work 
which runs as follows Ceylon, from what¬ 
ever direction it may be approached, unfolds 
a scene of loveliness and grandeur unsurpassed, 
if it be rivalled by any land in the universe.** 
From the coconut palms bending over the sandy 
shores until they almost kiss “ the league-long 
rollers *’ of the Indian Ocean, up to the lop of 
its highest mountains, Cc'ylon is one vast 
continuous botanic garden, full of plants, 
flowers, ferns, and orchids, only known to the 
possessors of extensive conservatories in tem¬ 
perate regions. But my task t()-day is not to 
tell of what is interesting to the botanist, 
zoologist, or lover of natural history generally ; 
to the sportsman, historian or archa'ologist ; 
but rather to describe briefly the principal 
industries and the material progress of recent 
years. 

Rice-growin(i and Irrigation. 

Ceylon is pr^ - eminently dependent on 
agriculture, and the cultivation of rice, the 
staple food of the people, was naturally one of 
their earliest occupations which in time—with 
the fostering of irrigation and construction of 
immense tanks, lakes and inland seas under 
autocratic as well as enlightened • native 
monarchs—developed a great industry suffi¬ 
cient to maintain a considerable population. 
This was chiefly on the north-central plains, 
where now, as the result of prolonged continu¬ 
ous wars between the Sinhalese and Tamils, the 
country is aimost entirely covered with jungle 
and most thinly populated—one or tw'O persons 
to the square mile. For the past 400 
years, at least, Ceylon has been more or 
less dependent on India for a proportion 
of its food supply, and, notwithstanding 
much attention given and much money spent 
by the British Government in fostering and 
restoring irrigation wotks, since the develop- 
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tnent of the planting enterprise in coffee, 
tea, &c., during the past 70 years by Euro¬ 
peans, and the great increase in trade and 
dn urban population, this dependence on India 
for rice supplies has been greatly emphasized. 

During the past 50 years special attention 
has been given by successive British gover¬ 
nors, beginning with Sir Henry Ward, to the en¬ 
couragement of rice-growing by the natives, 
and, altogether, not less than a million and a 
quarter pounds sterling from revenue and loans 
have been devoted to irrigation, the largest 
outlay having been during the administration 
of Sir West Ridgeway. Much benefit has un¬ 
doubtedly resulted not only in affording means 
of industry and subsistence to a rural population 
in remote districts, but in greatly improving the 
sanitation and the health of the people through 
providing a good water supply, the clearing 
of low jungle, and the inducement of regular 
cultivation. But at the same time it must be 
•confessed, little or no progress has been made 
towards rendering Ceylon independent of India 
or Burma for its rice supply. For whereas 
40 years ago the total annual importation 
of rice was 4,406,216 bushels, the equiva¬ 
lent, it was estimated, of less than half the 
consumption of the island, now (for iqo;)* the 
import has risen to 10,697,254 bushels, and is 
equal to quite three-fifths of the total con¬ 
sumption. Be It remembered, however, that in 
the meantime the population has nearly doubled, 
and that the total cultivation on plantations has 
quadrupled in the same time. 

Cinnamon. 

The next oldest cultivation to rice must be 
•that of cinnamon, which is undoubtedly indi¬ 
genous to the island, and which, as grown in 
■Ceylon, affords the finest spice of its kind in the 
world. The trade was first developed by Arab 
voyagers (the ** Moormen ’* of Ceylon history). 
In the time of the Emperor Augustus 
'Ceylon cinnamon was sold in the streets of 
Rome at the equivalent of ;^5 sterling per 
pound. Now the very best is to be got in 
Mincing-lane for 2s. 6d. per pound. The 
Portuguese and Dutch chiefly valued Ceylon 
for its cinnamon, the latter also getting a good 
deal of pepper from the vine which grew freely 
in the Kegalla and Matara districts. It is evi¬ 
dent that the cinnamon shrub has been culti¬ 
vated on the same light siliceous soil on the 
west coast of Ceylon (chiefly in the Negombo 

* For 1908, the importation was below the average because 
•of the scarcity and dearness of rice in India: but the 
. cturent year shows a much increased import so far. 


district) for over 2,000 years. The crops and 
exports have increased greatly within the past 
20 to 30 years, but the profit is limited, sifice 
production is apt to outstrip the demand. 
Much of our Ceylon cinnamon goes to Spain for 
the flavouring of chocolate, and to the South 
of Europe generally for incense in the churches. 
The cultivation and preparation of the bark is 
purely a native industry. 

Palms : Coconuts, &c. 

But far more important to the natives (and 
to many colonists) is our great industry in 
palm cultivation : coconuts chiefly, nearly all 
round; the island, though mainly firom Matara 
up the west coast to Puttalam, and all over the 
Negombo, Chilaw, and most of the Kurunegala 
districts—but also the palmyra palm in the 
north of the island ; arecas in Kegalla and 
western districts; and kitul {^Caryota urens) 
and the grand talipot {Corypha umbracu^ 
ltfera)i peculiar to Ceylon, in the western in¬ 
terior. The coconut probably floated to Ceylon 
from its habitat in the Eastern Archipelago* 
before the Christian era, and its spread along 
the coast, at the instance of successive native 
rulers, is related in the Mahawanso.^* But 
until 100 years ago coconuts were used solely 
to provide food, and light, through their oil, 
for the natives. The first cargo of coconut 
oil shipped from Ceylon to Europe was in 1818 ; 
but no special impetus was given to the trade 
till about fifty years ago, when a great deal of 
planting took place, and mills on a large scale 
for expressing the oil were established in 
Colombo. Now, coconuts—through the manu¬ 
facture of oil, of coir (the fibre), of desiccated 
coconut (for confectionery, drc.), and the ship¬ 
ment of copra (the dried kernel), of punac (the 
crushed cake for stock feeding) and of the nuts 
themselves—form one of the largest of Ceylon 
industries, and provide work (as well as a 
great deal of their food) for a large number 
of the people, the Sinhalese more particu¬ 
larly. The palmyra {Borassus flabellifortnis)^ 
also gives oil as well as sugar to the Tamils 
of Jaffna ; the areca palm supplies the much- 
used betel-nut to the native, and a great deal 
is exported to India ; and the kituU or jaggery 
palm, also yields sugar, sago, and toddy wine 
to the Kandyan. 

• See paper on the “ Coconut Palm in Ceylon : Beg-innini^r 
of its Cultivation,'* by J. Ferguson, “ Journal of the Royal 
Asiatic Society.” Ceylon Branch, No. 57 of 1906. 

i Suited for a dry region, while the coconut requires more 
rainfall, as a rule. 

t Emerson Tennent mentions a single kitul palm which 
was the main support of a Kandyan, his wife, and children. 
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Minor Products. 

Pepper, tobacco, and cotton are minor but 
gradually growing industries among the 
natives, the cultivation of which, the Govern¬ 
ment, by experimental gardens and instruc¬ 
tion, is endeavouring to extend. In growling 


and cinnamon leaf, timber, and fibres of 
various kinds also afford minor industries to 
the natives. 

It must be mentioned that the coconut palm, 
which is supposed to flourish best on the sea- 
coast, is successfully grown far in the interior, 



vegetables and fruit of many kinds there is a 
considerable industry; but there is scope for 
much more, and someday there maybe an export 
trade in canned pineapples and mangoes, and 
in banana fiour, as now there is in desiccated 
coconut. Essential oils from citronella grass 


in the Matale, Kandy, Dumbera, Badulla, and 
other valleys, and also around towns in the 
drier districts, such as Anapapura. Indeed, 
Dr. Willis shows (see ‘^Tropical Agriculturist*' 
for January, 1909) that with irrigationf. this 
palm maybe profitably cultivated right over 
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the North-Central, Northern, and Eastern dis¬ 
tricts wherever tanks are restored or are in work¬ 
ing order. Only occasional watering is re¬ 
quired. So also with cotton and tobacco culti¬ 
vation, in which the Government experimental 
stations lead the way. 

Stock-raising. 

Another proposal made to utilise land in 
the North - Central Province has been for 
cattle stations, and a retired Ceylon pro¬ 
prietor (with experience of stock-breeding in 
England), after watching the cattle sent from 
Anaradhapura to the Kandy and Colombo 
markets, declared that if he were a young 
man he would readily invest capital in stock, 
provided the Government gave land on easy 
terms for a cattle and perhaps a sheep 
slation. The encouragement is found in the 
fact that at present Ceylon imports cattle, 
sheep, goats, and poultry from India, and 
pays as much as 100,000 a year in this 
way, besides cold storage imports from 
Australia and Europe. The total number of 
live stock held by the natives of Ceylon is 
about 2 millions in cattle, goats, <S:c.* 

Coffee: its Rise and Fall; and Modern 
Science in Tropical Agricultcrk. 

A\^hatever may have been the case in the 
North-Central division 1,200 to 1,700 years 
ago, there can be no doubt that with its 
peculiarities of soil, rainfall, and climate, 
Ceylon (at least the South-Western portion) 
in the present day is far better suited to 
grow crops of leaf (tea), of various palm 

* Cf>lon IS, by nature, provided with a breed of cattle 
much better suited to its climate and'roads than any that can 
be imported. Its small, compact, hardy, black cattle—now 
becoming extinct—are not only good for food, but they are the 
best for draft purposes, and should be preserved for the con¬ 
veyance of rice and coffee to and from the interior. Now, 
although sheep do not thrive on the herbage of the southern 
provinces, and the leeches of the Kandyan country—except 
be above the elevation suited for the culture of coffee—pre¬ 
vent their being reared with success in the central province, 
no country has sheep better adapted to its climate than the 
Jaffna sheep are to the northern province ; nor is the mutton 
of a well-fed Jaffna wether surpassed by that of any imported 
sheep. Jaffna sheep not being provided with wool to enable 
them to withstand the cold at Nuwera-Ellia, it may be desir¬ 
able to import some with sufficient natural covering to keep 
them warm at such high elevation. Bnt for no other purpose 
would it be necessary to import either cattle or sheep if the 
natives w^ere properly instructed by English graziers in the 
improved method of breeding, rearing, and preparing the 
natural breeds of the island—the homed cattle for draft and 
the Jaffna sheep for the table. The money that has been 
fruitlessly expended on the importations of sheep from Aden, 
Bengal, Coimbatore, the Cape, and England, would have 
paid for a skilful English grazier’s visit to Ceylon for the 
purpose of instructing the Ceylonese in his art.—/'Vne* Nofes 
by Jumes SUuari in 1855 after 38 years^ residence in 
Ceyion, 


nuts (coco, palmyra, areca), of bark and 
spices (cinnamon, cardaipoms, pepper, &c.), 
and now of the latex or milk of rubber trees, 
than it is for crops of cereals, whether of 
rice, maize, or dry grain. Accordingly, the 
modern progress and prosperity of Ceylon is 
usually dated from 1837, the year in which 
coffee-planting on its hillsides began to attract 
general notice ; and, with many vicissitudes; 
ups and downs, this industry grew for 40 years 
until it reached a maximum annual crop of 
1,000.000 cwt., worth between four and five 
millions sterling, grown on some 200,000 acres. 
Then came its downfall, due to an insidious 
fungus, which first appeared on the leaves 
of coffee in 1869, gradually weakening and 
practically killing the bushes, so that by 
1890, the export had fallen to 90,000 cwt., 
while now it is about 1,000 cwt., grown on 
a few hundred acres. In 10 years Ceylon 
lost some 500 of its planters while the in¬ 
dustry was practically ruined.* To shew the 
great progress of scientific agriculture within 
the past 30 years, the United States Agricultural 
Department and the Dutch at Buitenzorg, Java, 
leading the way (with Peradeniya, Ceylon, not 
far behind), I need only mention that Mr. 
Wilson, the then and present Minister of Agri¬ 
culture at W^ashington (a Scotchman born), 
told me, in 1904, that he felt certain his staff 
could overcome the coffee, as they had baffled 
the orange, fungus, if they had encountered it 
in the ** seventies ; while Dr. Treub in Java 
showed me last September a coffee plantt 
which had been improved and developed until 

• How coffee utterly failed, to the ruin and disappearance 
of many of our planters, while many more bravely held to 
their posts, first planting cinchona, and then tea and cacao 
and cardamoms, and more recently India-rubber trees, 
camphor, and pepper, is a matter of modern history in 
Ceylon, and one full of romance as well as of illustrations 
of indomitable pluck and perseverance. Nothing ever re¬ 
corded in the annals of agricultural or planting industry 
elsewhere in the world affords quite a parallel. For. as 
Sir A. Conan Doyle writes in one of his works : “ Not often 
is it that men have the heart, when their one great industry 
is withered, to rear up in a few years another as rich to take 
its place, and the tea fields of Ceylon arc as true a monu¬ 
ment to courage as is the lion at Waterloo, My story con¬ 
cerns the royal days of coffee-planting in Ceylon before a 
pestiferous fungus drove a whole community through years 
of despair to one of the greatest commercial victories which 
pluck and ingenuity ever won ” JLet me say that the five 
million pounds sterling worth of coffee in the maximum year 
in the seventies, is now represented by tea, cacao, cardamoms, 
and rubber to a value of not lews than 500,000—tea 
alone making up for the coffee—and with rubber this will 
soon exceed ^^6,000,000.—Ferguson's “Ceylon Illustrated.’’ 
[Sir A. Conan Doyle on being referred to lately, writes • — 
“ I remember the passage quite well; but can’t say where it 
came from.”] 

+ Coffea fvbmta. 
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it has proved to be immune so far as Hemileia 
vastatrix was concerned. Similar success 
has attended the work on cacao, tea, and 
palms of our Scientific Staff at Peradeniya, 
(first started on a liberal scale by Sir West 
Ridgeway), and so we no longer fear the 
diseases or enemies of our tropical products, 
whether tea, cacao, rubber, or palms ; for the 
scientists have successfully overcome several 
of these already. 

Cinchona : its Rise and Fall. 

To go back to the dark days of coffee,” 
the brave men who stuck to their posts 
wdth ml desperandum as their motto, in 
the eighties, first tried cinchona plants to 
supplement or supplant their old staple, and 
these succeeded so well that in a few years 
the annual exports of the bark reached (in 1886) 
nearly 15,000,000 lbs., and so the price of 
quinine (which had been a guinea, and was for 
long 16s. an ounce) came tumbling down 
until it reached is. 6d. a lb.; and then the nar¬ 
row margin would not pay the Ceylon planter for 
harvesting and shipping the bark, and the cin¬ 
chona industry had to be abandoned in favour 
of Java, where a much richer (volcanic) soil and 
scientific guidance as to seed selection, enabled 
a far larger percentage of the alkaloid to 
be obtained from the bark and a cinchona grow¬ 
ing industry to be continuously maintained, 
until Java now practically supplies nearly all 
the world’s requirements. 

Tea : ITS Permanent Success. 

Most fortunately for the Ceylon planter, 
before his cinchona collapsed experiments 
in tea cultivation and preparation demon¬ 
strated a new and profitable product far 
better adapted to the climatic conditions 
and soil than ever coffee was or possibly 
could be."^ The latter was an annual fruit crop 
(of berries), the failure of which meant a 
whole year’s labour gone; while successive 
leaf crops from tea can safely be counted on 
for at least nine months of the year, the pick¬ 
ing of the plant by the coolie women and 
children going on at intervals of eight to ten 

* It is pleasant to find a medical authority-writing in favour 
of tea andcofitee. In a recent volume, “ Health and Common 
Sense,** Dr. Woods Hutchinson says of tea and coffee:— 

Few discoveries of the wit of man have,” we are told 
* added more to the comfort and Imappiness of life and less 
to its miseries than tea and coffee.* They are a splendid 
introduction committee,* and are. only injurious when there 
is an excess of tannin present. Most of the ' tea-poisoning * 
symptoms of the poor seamstress or working women are signs 
of starvation, not due to the tea which she can get, but to the 
lack of food which she can’t afford. If you take either late at 


or twelve days. With wonderful rapidity did 
the planting of tea extend until the 10,000 
acres planted by 1880 had increased to 220,000 
by 1890, and now, in 1909, we have between 
390,000 and 400,000 acres ;• but some 60,000 
of these are interspersed with rubber trees, 
which, as the more valuable product, will 
gradually supersede the tea. 

Cacao, Cardamoms, &c. 

Many were theiexperiments made in different 
districts by different planters with other pro¬ 
ducts besides tea when coffee and cinchona 
failed ; for instance, with kola nuts, coca ery- 
throxylon. West African palm nuts, pepper, <S:c. 
But the only products that made an appreci¬ 
able mark were Theohroma cacao (the cocoa 
or chocolate of the breakfast table) and 
cardamoms, the spice so much used in 
their curries, &c., by the natives of India, 
and latterly growing in favour in Europe, 
Australia, and America. Cacao requires a 
comparatively rich soil and a low or moderate 
elevation, and has, therefore, to be confined 
to certain limited areas; whereas tea—one 
of the hardiest of plants—grows from seaside 
level to plantations at quite 7,000 feet altitude. 
Cacao after some years became affected by 
a fungus that threatened its extinction ; but 
it was taken in hand by the plant Pathologist 
at Peradeniya, and under scientific direction 
the Ceylon planter has quite overcome this 
enemy, as he also keeps in check several 
minor troubles that from time to time 
affect his tea. There is no branch of agri¬ 
culture all the world over without its draw¬ 
backs ; the primal law applies more or less 
to all: “in the sweat of thy face shalt thou 
eat bread.” Beginning with 300 acres in 
1878, cacao now covers some 29,000 acres in 
certain suitable districts, chiefly around and 
north of Kandy. The spice, cardamoms, is 
also confined to a few districts, chiefly, how¬ 
ever, because the world’s demand is at present 
a limited one, not encouraging extended culti¬ 
vation. The progress in planting has been 
from 1,200 acres in 1880 to 8,500 acres at 
the present time. 

night they’ll be likely to keep you awake; that’s what they 
were introduced for originally—one by the bonzes of Thibet 
and the other by the monks of Arabia. The ‘ dyspepsia * 
attributed to them is due nine times out of ten to the food 
taken with them. No disease known to the medical profession 
is directly attributable to them .”—and Colonial Mailt 
1909. [This reminds mo that linen-workers in the North o 
Ireland, working long hours, find good tea and potatoes the 
cheapest and most sustaining food; while French colliers; 
also, with many hours* work daily, lived chiefly on coffee and 
potatoes.—J. F.] 
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The Story of Rubber-growing—a Great 
Industry. 

The story of the latest addition to the 
planting industries of Ceylon — namely in 
rubber-yielding trees, particularly Para rubber 
—has recently been related by more than one 
lecturer, but especially by Mr. Herbert Wright, 
the author of the latest standard Manual for the 
rubber planter,* before the Royal Society of 
Arts. Suffice it for me to say that in 1876 the first 
plants of Htvea or Para rubber reached Ceylon 
from Kew (Mr. H. A. Wickham having brought 
them from Brazil) and were planted at Hene- 
ratgoda.t These parent trees are now 34 years 
old and are still flourishing. For some time 
considerable interest was taken by many 
Ceylon planters in rubber, but chiefly in the 
Ceara species, which disappointed expecta¬ 
tions, and tea then proving a great success, 
rubber altogether got neglected save by a few 
fortunate individuals, who planted Para rubber, 
chiefly in the Kalutara district. At the in¬ 
stance of the late Dr. Trimen, of the 
Botanic Gardens, I compiled and published 
a ‘‘ Manual for Rubber Planters first in 
1883 ; the second edition appeared in 1887, 
and the third in 1899. comparatively few 
copies of these were utilised in Ceylon, most 
of them going to the Straits and Malay 

* “ Para Rubber,” 3rd edition by Herbert Wrig^ht; pub¬ 
lished at office, Colombo, and at 37, Shoe-lane, E.C. 

t iNTROOucnoN ov Hrvba to thf Easi —It has always 
been g^enerally understood that the first introduction of 
bfasiltensts, the Para rubber tree, to the East was in 1876, 
when a consignment of rubber plants came to the Peradeniya 
Botanical Gardens authorities in Wardian cases, the plants 
being those raised at Kew from the seeds brought over from 
Brazil by Mr. H. A. W'ickhara. This, however, is not really 
the case, for the first I/fz>eas were sent to the East 3 years 
previously in 1873. Our authority for this is Colonel Pram, 
Director of the Kew Botanic Gardens, who, in response to a 
letter on the subject, writes ” Regarding the introduction 
of Hevea brast/tensts to the East, I take pleasure in enclos¬ 
ing a copy of a memorandum prepared from the entries in 
our inwards and outwards books which will explain exactly 
how this matter stands. You will see that although the first 
distribution to the East took place in 1873, and that the 
distribution of 1876 which was rendered possible owing to 
the energy of Mr. Wickham was not the first, yet to all 
intents and purposes the 1876 distribution is to be considered 
the first,” The memoranda sent by Colonel Prain are as 
follows: “Kew Inw^ards book, 1873, p. 54-—* From India 
Office, obtained by Markham from Jas. Collins. Seeds of 
Hevea, India-rubber tree. Several hundred, about a dozen 
germinated.’ I'bis entry is in Sir Joseph Hooker’s writing. 
The note on the germination of the seeds is in Sir W. T. T. 
Dyer’s writing. Outwards book 1873, p. 367 .—‘ Six plants 
were taken out on Sept, asnd in a Wardian case by Dr. King 
to Calcutta.’ Ceylon Observer, March, 1909.—[But Dr. Sir 
George King made little or nothing of the 6 plants be got in 

1873 ~J. 1 ^.] 


States, where, in consequence of the failure 
of Liberian coffee, more general attention 
was given to Para rubber than in the case of 
Ceylon ; and although of late years our plant¬ 
ing has approximated to that of the Malay 
States, still there is a far larger proportion 
of mature trees in the latter than in our island. 
That is shown by the much larger export up 
to date from the Malay States. But it is quite 
possible that after some years the exports frofn 
the two countries may begin to approximate 
more closely ; for the area planted with 
rubber in Ceylon (180,000 acres) w^as, until 
lately, in excess of that planted in the 
Malay States. At the same time, it is 
quite a question whether the conditions of 
climate are not, on the w'hole, more favourable 
in the Malay Peninsula. On the other hand, 
we may be quite sure that the utmost justice 
will be done in liberal as well as judicious 
cultivation, harvesting and preparation of this 
valuable product in the first of Crown Colonies, 
whose planters have so long acquired the 
reputation of leading the world in everything 
connected with tropical agriculture. Only 
eleven years ago (1898), the area planted with 
rubber-yielding trees in Ceylon was but 750 
acres ; but three years after, this was increased 
to 2,500, and by the middle of 1904 to 11,000 
acres. Since then the progress has been very 
rapid. By the middle of 1905. the returns 
showed close on 40,000, and a year later over 
103,000 acres ; while in August, 1907, this was 
increased to 146,000; and on 31st July 
last (1908), the figures returned by the 
planters for the Directory worked out to 
180,000 acres. At the same time good 
authorities consider that a certain limited 
percentage of this area, injudiciously 
planted, is not likely to come to maturity; 
but further planting has gone on since, and 
is still going on, so that 180,000 to 200,000 
acres may safely represent the industry as 
at present in Ceylon. Last year the export 
was 407J tons, against 1,413 tons from 
Malay States, and about 221 tons fi*om 
Sumatra, Johore, etc. (worth together probably 
;^900,ooo); while it is estimated that in 
1912, Ceylon may give 3,000 tons (worth at 
3s. 6d. per lb., say 70,000), the Malay 
States, 7,500 tons (worth j^2,925,ooo), and 
all Southern Asia perhaps 12,000 to 13,000 
tons (;£’5,o7o,ooo).* I submit these figures, ^ 

• By the Ceylon Observer of March t=:th, 1 see that Mr. 
Carruthers, Director of Agriculttire Malay States, has 
stated that 60,000 acres were planted there with rubber last 
year, and that the total planted now is 240,000 acres. 
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with some diffidence, as it is very difficult 
to know what additions Sumatra, Java, North 
Borneo, as well as Southern India and Burma, 
may make to the exports of the two chief 
planting countries, and also whether the 
price (now 5s.) will keep as high as 3s. 6d. 
per lb., three years hence. Be it noted, how¬ 
ever, that the Ceylon and Malay States 
planters are prepared to face much lower 
prices ; for their product can be turned out for 
IS. a lb—indeed, Company reports have shown 
a cost so lovf as Qj^d. In a financial paper a 
few days ago, it was wrongly stated that plan¬ 
tation rubber could not be grown at less than 
.IS. 6d. per lb., whereas wild rubber, costing 
IS. 8d., could be supplied for less if the 
necessity arose. This remains to be seen; 
for another authority declares it costs 
2s. 6d. a lb. to bring Amazonian rubber to port 
of shipment. The scare about “ synthetic 
rubber” seems to have subsided, and most 
people accept the view of a high chemical 
authority that a commercial rubber is not likely 
to be produced in the laboratory to compete in 
quality or price with natural rubber. You 
may judge from the figures I have given, how 
immensely important the rubber-growing in¬ 
dustry in all Southern Asia, covering perhaps 
520,000 acres, now is, and what its value will 
be when all the trees are ready for tapping five 
or six years hence. At a moderate computation, 
a crop of some 36,000 tons seems then (say in 
1914) to be very likely; and even at about half 
the present average in London, per lb., or say 
2s. 6d., this means a value of 10,000,000 
sterling in a single year. The share of this 
appertaining to Ceylon should not be less 
than 3,000,000 sterling, five years hence. 
Here is surely a reason for the Colonial 
Office sanctioning all the railway and 

37,000,000 rubber trees, or an average of 154 per acre. If so, 
Ceylon has been outstripped ; for 1 scarcely think the total 
of planted rubber in the latter can exceed 210,000 acres.at 
the middle of this year. But these increases should not 
affect the calculation as to the position in 19x2. For the 
first quarter of this year, the exports of rubber from Malaya 
nd Ceylon are much in excess of the same period last 
ar. Mr. Carruthers also mentions that the Malay States 
ave now xi2,oco acres planted with'coconuts. 

Since the Paper was read I have had the benefit of Mr. 
Carruthers* perusal of it, and apart from some minor correc¬ 
tions embodied in the text, he tells me that he considers the 
soil for rubber trees better in Ceylon than in Malaya, but 
that the climate of the latter is much more favourable for 
rapid growth. As regards exports,’Mr. Carruthers’ official 
zeturp of crop for 1908 for Malay States was 1,580 tons 
(including Johore), and for 19x2, he estimates as much as 
16,000 tons~not counting S^its Settlements, Johore 
Kidankan and Keda. At this rfite, all Southern Asia should 
give so,ooo'to «s,ooo tons in xqia 1 


road extensions pressing for attention at this 
time.^ 

Camphor Trees. 

Camphor is a minor product started in the 
higher districts of late years, and there may 
be trees planted now to an equivalent of 
1,000 acres in the case of Ceylon. 

Total Cultivation and Areas in Ceylon. 

Finally, here is my estimate as compiled for 
** Ferguson’s Ceylon Handbook and Directory” 
for 1908-94 of the total cultivation in the island 


and probable extensions 

Acres 

cultivated. 

Probable 

eventual 

extension. 

acres. 

Rice (paddy) cultivation.... 
Other grain (Kurakkan, 
Indian corn, pulses, and 

610,000 . 

800,000 

legumes) . 

Coconuts (European and 

120,000 . 

. 250,000 

Native). 

Arecanuts, Palmyra, and 

750,000 . 

. 1,000,000 

Kitul palms. 

140,000 . 

250,000 


• A RemarkAHT.B Dividend. —An interesting annual 
report—that of the KoVossa Rubber Co., Limited—has just 
reached us from Ceylon. This company possesses twenty 
acres only in bearing and t6 acres of young rubber. The 
issufid capital is £6,000, and the company pays, from the 
profits made since the inception of the company, 21 per cent, 
dividend in its second year. Surely this is a record, and 
should provide food for thought for investors who have 
doubts as to the potentialities of the industry. We know of 
no parallel case where twenty acres in bearing have paid 
such a handsome dividend on the whole of the issued capital. 
It is quite clear that if the mature area w’as capitalised at actual 
cost there would have been a dividend considerably higher 
than 100 per cent .—India Rubbet April 5th, 1909. 

[I may add to the above a case that came under ray notice 
when visiting the Malay States in September l.ist; an indi> 
vidual planter in the Pei»k district, holding 100 acres planted 
with rubber trees which were all in bearing in 1907, netted an 
income for that year of £3f50O- —J. F.] 

At one time the world’s record tor the highest value in 
agricultural land was held by the celebrated vineyards in 
the Cantenac, Margaux, and other communities of the 
Bordeaux district. These values, seldom over one hundred 
and twenty pounds per acre, had gone long before the 
advent of rubber plantations; but at their best they would 
have paled before the three hundred pounds per acre, at 
which rate fairly mature rubber works out in the prices 
actually paid for shares in some of the Malayan companies. 
It is possible to frame almost any estimate of profit from a 
rubber plantation if the zoturns actually given by single trees 
or small plots be taken tp represent actual figures. Single 
trees have given in a few months twelve to twenty pounds of 
rubber, worth over five shillings per pound, and small areas 
have given returns equal to more than sixty pounds sterling 
per acre profit in the year. The planter knows, however, 
that when he has to deal with more closely planted trees, and 
has to take the average for some years of large areas, the 
figures will be different, ttlth^ugh still in his slumbers dreams 
born of avarice are morg likely than nightmares of poverty I 
—Thomas North Christie in Chambers* Journal for August, 
XQ07. 

•f Published in Colombo and at 37, Shoe-lane, S.C. 
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Cinnamon. 

45,000 .. 

SS*ooo 

Cardamoms (European and 



Native). 

9,000 ,. 

12,000 

Other spices, nutmeg, clove, 



pepper, vanilla, ginger, See, 

10,000 .. 

50,000 


Other palms and fruit-bear¬ 
ing trees and shrubs, jak, 
breadfruit, plantains, pines, 

oranges, mangoes, Slc. .. 250,000 .. 400,000 

Garden vegetables, roots. 


yams, cassava, manioc, 
potatoes, cabbages, onions, 


chillies, cucumbers, See ,.. 

120,000 .. 

250.000 

Tea (European and Native 



too) . 

392,000 .. 

429,000 

Rubber trees . 

180,000 .. 

250,000 

Chocolate plant (cacao) 



(European and Native) .. 

35.000 .. 

45,000 

Cinchona . 

173 .. 

150 

Camphor . 

1,200 .. 

10,000 

Sugarcane . 

20,000 .. 

40,000 

Cotton. 

2,000 .. 

25.000 

Tobacco . 

25,000 .. 

50,000 


Citronella grass and other 

essential oil grasses. 40,000 

Rhea, aloes, and other fibres 1,000 

Coffee (both kinds), Euro¬ 
pean and Native.. 2,000 

Other new products . 5»ooo 

Blue gums and introduced 

timber trees. 10,000 

Cultivated grass land. 15,000 

Patana, natural pasturage, 

&c. 1,000,000 


60,000 

50,000 


3»ooo 

50,000 

30,000 

30,000 


1,000^000 


Total acres.. 4,087,333 5,130,150 


The estimated total extent of the colony (including 
lakes, lagoons, backwaters, &c.) is 15,809,280 acres. 
It will thus be seen that at present cmly about 4 
millions out of the 15 6f which the island is composed 
are cultivated, or utilised for pasture. 


Staple Exports from Ceylon since 

1880. 

I may now sum up the export of the island^s 
staple products for a number of years 



Tea. 

! Cacao. 

Rubber. 

Carda¬ 

moms. 

Cinchona. 

Coffee. 

i 

Cinna¬ 

mon. 

Coconut 

1 oil, 
copra 
and 
punac. 

Coir, 
rope, 
y arn, 
and 
fibre. 

i 

i 

1 Desiccated 

1 coconut, j 

Plum¬ 

bago. 


lbs. 

I cwt. 

tons. 

lbs. 

lbs. 

cwt. 

lbs. 

cwt. 

cwt. 

lbs. 

cwt. 

>889 

* 6 s.S 7 -> 

121 

nil. 

16,069 

4,161,989 

656,595 

1,609,548 

446,246 

67,763 

' nil. 

205,738 

1890 

45 » 799 ..S*V 

X 5 . 9 »* 

} ton. 

387*940 

8,779,140 

90,091 

2,345,564 

529,916 

123,959 

nil. 

392,577 

zqoo 

149,264,602 

33,476 

4 tons. 

537,455 

5*0,462 

* 0,773 

4 , 54 *, 5*7 

992,418 

215,077 

13,604,913 

1 383,350 

1905 

172,629,966 

69,463 

68 

874,625 

234,499 

7,723 

5-303,676 

*,258,833 

285,451 

20,779,236 

627,910 

1906 

*69,909 3.15 

54,620 

130 

732,136 

297 t 6 l 3 

7,472 

5,893,306 

1 

1,249,329 

288,564 

20,213,570 

703,666 

1907 

182,023,732 

1 92,511 

* 45 * 

789,495 

234,449 

*,849 

6,194,384 

*,091,35* 

3*2,472 

23.303,497 

640,5** 

1908 

180,049,521 

62,186 

407 i* 

7 * 5 , 4*8 

189,689 

x, 07 t 

6,019,053 

*,743.558 

305,64* 

27,410,230 

525,09s 


There is also an increasing export of coconuts in the husk, as many as sz. 188,092 of nuts in jqo8 ; and of citronella oil dis¬ 
tilled from the grass, 1,390,602 lb., and ^90,878 ounces of cinnamon oil, and of pepper 1,224 cwt. last year. 

The figures for 1908 are according to the Report of the Ceylon Chamber ol Commerce, published at the end of February 

lasL 

* This is Ceylon produce; and besides, 134! tons from India and Malay States, were re-exported from Colombo. 


Gems. 

Having in my paper on Colombo dealt 
fully with the native industry in gem-digging 
for rubies, sapphires, topazes, amethysts, 
catseyes, &c., which goes back to time im¬ 
memorial, I will pass it over now with the 
remark that thefe are perhaps 20,000 of the 
natives, more or less, engaged in the very 
speculative work of digging pits, and wash¬ 
ing streams for gems. Their return on the 
average is a poor one, probably not equal 
to labourers’ wages ; but there is the gamble, 
and occasionally gems worth £2,000 and 
even £3^000 each have been found. Cut-glass 
imitations from Birmingham and the Con¬ 
tinent of Europe are freely offered in Colombo, 


Galle, &c., and visitors have to beware, 
although they cannot but be interested and 
perhaps agree with Miss Jewsbury, who 
wrote:— 

when engirdled figures crave, 

Heed to thy bosom'• glittering store— 

I see Aladdin in his cave; 

I follow Sinbad on the shore. 

Pearls. 

Then there is the pearl fishery on the 
banks off the north-west coast for which 
Ceylon has $0 long been celebrated, and which, 
to the advantage of the Government and people 
of Ceylon, was leased for a term to a London 
company, four years kigo, with stipulations as 
regards experiments in culture of the pearl 
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oyster, which are now in process of being 
carried out and are full of interest. When 
there is a successful fishery, and still more a 
series of prosperous fisheries, employment is 
given to a large number of natives, as boat¬ 
men, divers, and workers ashore, most of the 
divers coming from India and the Persian 
Gulf, while hundreds of native dealers with 
thousands of attendants come from all parts 
of India and the East to buy the oysters or 
pearls. 

Plumbago. 

Of far greater importance to the island and 
people than gems or pearls is the industry in 
the provinces in digging or mining plumbago 
—our one mineral of special commercial impor¬ 
tance—and the preparation and packing of the 
same in Colombo by some thousands of women 
chiefly, for the great Arms making crucibles 
in London, New York, and Ger«niany. Ceylon 
plumbago is nearly all devoted to crucibles, 
and in a time of war, with guns, &c., to make, 
the demand is keen. During the South African 
war the price doubled from ^^30 to £40 to £60 
and £80 a ton, and as 25,000 to 30,000 tons 
are shipped in a year, many of the native 
raineowners were greatly enriched. Only one 
English company is engaged in plumbago 
mining; some of the native mines go down 
350 feet and have steam-engines for the pumps, 
and Government has now an expert Inspector 
of Mines. Among other minerals found in 
Ceylon thorianite has recently attracted atten¬ 
tion, and 12 cwt. were exported last year. 

Elephant-catching and Art-work 

Industries. 

Of other native industries, mention may be 
made of the capture :>f elephants to sell to the 
rajas and maharajas of India, of which 
sometimes 100 are exported in one year. Then 
come Kandyan artwork industries, revived .and 
maintained under official auspices, in brass, 
as well as silver and gold, lacquer work, in 
highly-coloured mats, in baskets, in pottery, 
&c. In the low country also numbers of the 
villagers weave and plait, and Kaltura 
baskets ’' are very popular with visitors as well 
as in England; and, of course, there is the 
considerable industry in Colombo, Jaffna, 
Kandy, Matara, Negombo, &c., in manufac¬ 
ture of jewellery, cutting of gems, tortoiseshell 
work, ivory, horn, &c.* 

* ♦ Any one interested in Sinhalese Arts and Crafts should 
refer to Dr. Comarasamy's elaborate and profusely as well 
as highly illustrated “ Monograph-, ,4;)n Mediaeval Sinhalese 
Arts an 4 Crafts,*’ published a few months ago. Apply to 
the author^'Broad Campden, Gloucestershire. 


Lace. 

I must not omit to mention the lace industry, 
w'hich employs many Sinhalese women. The 
lace is pillow lace, but as the industry is 
entirely unorganised, only the easiest kinds, 
such as Torchon, are made, and that is often, 
very poor, especially as the women can only 
afford to buy inferior thread. Efforts are now 
being made to improve the quality and design, 
and when this is done there should be a ready 
market in the countries farther East, in the 
Australasian colonies, and America. 

Fisheries. 

The Fisheries round the coast give employ¬ 
ment to many of’the Sinhalese, and much* 
might be done to add to the food supply by 
stocking tanks, lakes, and rivers, as well as in 
conserving the game of the country. Societies 
formed by the colonists for both purposes are 
in operation, and trout have been introduced 
into some of the mountain streams and 
Newara Eliya lake with success. 

Forestry. 

Forestry, more especially in the conservation 
and thinning of existing Government forests, 
is an important work in Ceylon, and under its 
present practical head, the Department has 
begun for the first time to supply sleepers to 
the railway, chealf^er and of more lasting 
quality than have been hitherto imported. 
This is apart from considerable sales of timber 
for building, cabinet work, &c. Ceylon used 
to be famous for its fine cabinet woods in 
calamander, tamarind, satin wood, ebony, <&c., 
and for the carving! of the last-mentioned; but 
there is a scarcity now, calamander trees, 
for instance, being nearly all extinct, but the 
Department is arranging for nurseries and* 
plantations. There is a certain limited export 
of forest produce in dyes, drugs, <S:c., duly 
recorded in the Customs accounts. 

Increase of Population. 

One of the best evidences of material pro¬ 
gress and extended prosperity in Ceylon during 
the period of British administration is found 
in the increase of its population. Estimated 
at less than a million in 1815, when the whole 
island first came under our rule, it is now over 
four millions. A good deal of this is owing 
to the immigration and settlement of Tamil, 
coolies in the island. These must now number 
quite 700,000, chiefly in the planting districts, 
though many are in the towns. But the 
Sinhalese have also greatly multiplied, espe- 
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cially of late years, and have doubled in num¬ 
bers since 1863. 

Revenue, Trade and Roads. 

The development of the general revenue 
which is now close on z\ million pounds ster¬ 
ling a year* or double what it was so recently as 
1893, is another prosperous indication. But still 
more important is the increase in the total value 
of the island's trade, which now approximates 
to from 18 to 20 millions sterling per annum, 
or three times what it was after the, coffee failure 
twenty years ago, and considerably more than 
twice the amount it reached in the height 
of coffee prosperity thirty-two years back. 
Roads and bridges are the most potent means 
of developing a young colony, and in the 
first thirty years of the planting enterprise 
much was done, as well as continuously since, 
so that Ceylon has now about 3,000 miles of 
metalled and 1,000 of gravelled roads—among 
the best in the world—while, when the British 
first arrived, there was nothing worthy of the 
name of road ” in the island. Nevertheless, to 
meet the requirements of planting, especially 
of the new rubber industry, apd of native 
agricultural progress in palms and nee, new 
roads and bridges are required and should be 
steadily supplied. 

Railways made and Con.stjj^ucting. 

In 1867, the first railway from Colombo 
to Kandy was opened, and if Governor Sir 
Henry Ward had had his way, this line 
would have been finished many years earlier, 
to the great advantage of agricultural in¬ 
dustry, as well as of the island's trade and 
revenue. Then followed a succession of 
periods of agitation on the part of the colonists 
to get indispensable extensions sanctioned by 
the Colonial Office, which has far too much 
delayed railway progress, so that the im¬ 
portant Dimbula-Uva line cost ten years of 
battling with Downing-street, to get passed. 
At length, in 1896, we got a strong Governor— 
a worthy successor of Sir Henry Ward—who 
carried the boldest programme of railway ad¬ 
ditions ever undertaken during one rule. This 
included what is known as our “ Great Northern 
Railway," 198 miles long, opening up the 
North-Central and Northern districts, and con¬ 
necting the densely populated Jaffna peninsula 
with Colombo and the rest of the island. Sir 
West Ridgeway also got for us the Kelani 
Valley narrow-gauge line of 47J miles, 
serving populous native districts and one 
of the most prosperous planting* divisional, 


and* another 2J-feet light line of 19 miles, 
to serve the Sanatorium and rich planting 
divisions beyond. Altogether, at the end of 
his term of government in 1903, Ceylon 
had some 562 miles of railway at a 
cost of ;^5,ooo,ooo sterling, most of which 
has been paid for out of general revenue, 
chiefly from railway profits—all the lines 
being owned by Government and yielding 
returns to the Exchequer ' far in excess of 
any of the Indian or other colonial railways^ 
This is our justification for urging that there 
should be no cessation in railway construction 
until every revenue station in the island is- 
connected and served. During his short term 
of office. Sir Henry Blake secured a small 
branch line, now about to be opened, from 
Ragama to Negombo, 14 miles, and to the 
same Governor also belongs the credit of 
an extension line of 26 miles now under 
construction to Ratnapura, the capital of 
the province of Sabaragamua and the centre 
not only of native mining, gemming, and agri¬ 
cultural industries, but of a great tea and 
rubber-planting enterprise. 

The Manaak and Indo-Ceylon Railway. 

To our present Governor (Sir Henry 
MacCallum) belongs the credit of securing 
the sanction for the important light broad 
gauge extension from the Great Northern 
line to Manaar, some 60 miles, also- 
advocated by his predece§Sbr. This is an 
important link in the ‘ Indo - Ceylon rail¬ 
way which is bound to be fully realised 
before many years go by.* The South of 
India Railway is extending on the metre 
gauge to the end of the island Rameswaram, 
leaving ai gap of 21 miles across "Adam's 
Bridge" coral reef, which has been sur¬ 
veyed and estimated by two independent 
engineers (one of whom, Mr. F. J. 
Waring, C.M.G., has done so much 
for Ceylon railways). This gap, the en¬ 
gineers reported, can be compassed by a 
viaduct on screw piles or crossed by a 
solid Voadway between two masonry walls 
built on the coral, for the sum of 25 mil¬ 
lion rupees, about ;^i,6oo,ooo sterling— 
probably for less when the railway is finished 
on each side. Meantime, until this reef is 
occupied, a stearm launch ferry, worked 

• The project of an Indo-Ceylon railway was brought 
before the London Chamber of Commerce in a Paper by Mr. 
J. Ferguson in March, 1807* And this Paper, revised and 
extended, was again road before the Imperial Institute early 
in 1898, when a full discussion took place. 
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on either side of “ Adam’s coral bridge/* 
according to the monsoon, can be utilised. 
This line will at once become the great 
coolie route between India and Ceylon, and 
also for many Europeans and well-to-do 
Indians, Colombo, with its magnificent 
harbour, becoming more and more the 
passenger port for Southern India, while the 
sanitarium of Newera Eliya, greatly im¬ 
proved by Sir West Ridgeway and Sir Henry 
MacCallum, will draw more and more visitors 
from all parts of India, as well as from 
Burma, the Straits, Australia, and Europe. 
Already ** Cook ” is arranging for through 
railway tickets between Calcutta (or Bombay 
and Madras) and Colombo. 

Two Railway Extensions Urgently 
Required : to Chilaw-Puttalam and 

TO Badulla and Passera. 

Recurringto the subject of island railways, the 
urgent necessity at present is for the sanction of 
two more extensions to serve important towns 
and districts having an assured profitable trafiSc. 
First, there is the line which has been press- 
ingly urged by the new Ceylonese body, the 
Low-country Products Association of Ceylon, 
and which would run-through what is without 
exception the richest and one of the most 
populous native districts in the island, namely, 
from Negombo to Maravilla and Chilaw, 
through a continuous series of villages sur¬ 
rounded by rich coconut and cinnamon 
gardens; and thence on to Puttalam, another 
centre of coconut cultivation and the great 
source of our salt supply—a Government mono¬ 
poly—ensuring a traffic of 10,000 tons of salt 
for distribution all over the island. This light 
broad gauge and cheap railway of about 54 
miles is assured of traffic which, it is estimated, 
will yield 10 per cent, on the capital outlay, 
whereas the Government only require 4J per 
cent, for.intere^st^ and r sinking fund ; and yet 
the Secretary of State recently proposed that 
a sum of two miHion rupees of the colony’s 
money should be invested as a reserve outside 
the island, to yield 2J or 3 per cent, interest, 
as a guarantee against future misfortune ; and 
this at a time when,, apart from the prosperous 
tea, cacao, and palm (coconut) industries, 
quite two to three million pounds sterling 
have been invested by colonists and their 
friends in the rich and most promising young 
rubber planting industry, from which the 
return in income, trade, and revenue is only 


just beginning to come in. In the planting 
(including palm) industry, there is a guarantee 
of the very best kind for Lord Crewe and his 
advisers, and if the two million of rupees are in¬ 
vested in carrying on the Negombo Railway to 
Chilaw (to be continued to Puttalam) they will 
get not 3 but 8 to 10 per cent, return on the 
cost, and satisfy a most loyal and indus¬ 
trious native population, who are extremely 
eager to have this railway. For the Sinhalese 
(Buddhists as most of them are, and, there¬ 
fore, opposed to animal traffic) are the most 
liberal patrons of railway travelling of any 
population in the world, taking their means 
into consideration. The Legislative Council, 
the Planters’ Association, and the Chamber of 
Commerce of Ceylon, as well as the Native 
Low-country Association have unanimously 
protested against this absolutely unnecessary 
and short-sighted locking-up of two millions 
of rupees, and it is to be hoped the Colo¬ 
nial Office will withdraw its reserve proposal 
and sanction an investment in the Chilaw- 
Puttalam Railway instead. All local railway 
authorities are agreed that it will be a great 
economy if the engineering staff and labour 
force construct, without interruption, the line 
from Negombo to Puttalam. Another most de¬ 
sirable and urgent section of extension is from 
Bandarawalla tp Badulla (the capital of the 
province of Uva) and Passera, both centres of 
most important tea, cacao, and rubber culti¬ 
vation, with much of native industries. This 
is a more difficult line from an engineering 
point of view; but it is certain to be profit¬ 
able, and its urgency is shown by the preva¬ 
lence of rinderpest among the cart bullocks in 
this distant province at the present time. 
Relief by motor-car services is projected; 
but such cannot be permanently satisfactory; 
for every year has shown increasingly the 
force of Sir Guilford Molesworth’s declara¬ 
tion many years ago that for the Ceylon hill 
country, where the plantations mostly are, 
nothing can give permanent satisfaction be- 
tw^ee'n a good road and a good railway. More¬ 
over, extensions to Badulla-Passera and from 
Negombo to Puttalam (about loo. miles in all) 
would meet the urgent needs of the colony 
for some time, and even when paid for, the total 
outstanding public debt of Ceylon would not 
exceed the equivalent of three years of the 
general revenue, while there would then be 
760 miles of Government railway, ensuring 
the rapid development of agricultural in¬ 
dustries besides yielding an ample direct 
return to the general revenue* 
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•Colombo Harbour Works : Largest 
Artificial Harbour in tiIe World; 
American Fleet Easily Taken in. 

Moreover, as representing part of the 
Public debt and indicating material pro¬ 
gress of a most important kind, I now 
come to the grand series of harbour works 
at Colombo,* giving us the finest and largest 
artificial harbour in the tropics—I may say in 
the British Empire ; for it is only a few acres 
behind the National Harbour at Dover in size. 
There is an area of 660 acres, with a low water 
depth of 30 to 37 feet on much of the area, 
encfosed within its series of three breakwaters 
(ij mile in length in all) and the harbour is 
supplemented by a first-class Graving Dock 
and Patent Slip—all due to the genius of the 
late Sir John Coode and his successor. Sir 
William Matthews, K.C.M.G.t 

Thirty Thousand Passengers Annually 
Pass Through Colombo. 

No small part of the prosperity of the Colony 
is due to these harbour works, which have con- 

• The foundation stone of the first breakwater was laidi 
by H.M. The King, when as H.R.H. Prince of Wales he 
visited the island in December, 1875. The total cost of three 
breakwaters, protecting arm, graving dock, reclamations 
and accessories will approximate to ^£^2,750,000 (a pro* 
tecting breakwater, now under construction, will be 
finished before the middle of 1912). The Admiralty pays a 
portion {£160,000) of the Graving Dodky the first sod of 
which was cut by Cxovernor Sir W cst Ridgeway in March, 
1899. Ihe total of the Harbour revenue now approximates 
to ;^iso,ooo a year and is steadily increasing year by year. 
Between 600,000 and 700,000 tons of coal are landed in 
Colombo every year, for the coaling of steamers almost 
entirely. There are nearly 700 licensed cargo boats in 
Colombo harbour. The tonnage of shipping {apart from 
coasting vessels) arriving at Colombo it between 7 and 8 
millions, and Ceylon produce gives mono |han 400,000 ship¬ 
ping tons of freight to Europe each year. 

On the visit of the American Fleet to Colombo last De¬ 
cember the Master Attendant of the Port was able to allot 
berths to all inside the harbour without interfering with the 
ordinary trade of the port. On the 13th December 15 large 
American battleships were securely berthed in the harbour 
in 4} hours, and on Thursday, 17th, at noon, there were in the 
Harbour 41 vessels, all ocean-going steamers, including the 
American Fleet of 16 battleships and 4 auxiliaries. On the 
20th the fleet left the harbour, consisting of z6 battleships and 
2 auxiliaries, in 1 hour 13 minutes. In addition to the fore¬ 
going, which showed remarkable smartness on the part of 
Captain Legge and his staff, and also spoke well for the 
capacity of the harbour, the American despatch vessel at¬ 
tached to the fleet was docked, cleaned, painted and un¬ 
docked in the graving dock in 24 hours, atid, in fact, was the 
first American vessel to use . the dock. The American ships 
are very much of the same design and,capacity as H.M.*s 
sh^s, and considering that, in addition to the accommoda¬ 
tion of the fleet and the collier auxiliaries in connection 
therewith, the ordinary business of the port was carried on at 
same time, this demonstrates that Colombo Harbour possesses 
great capabilities. The two main breakwaters—tho south¬ 
west and north-west—are exposed to a very heavy wave 
atroke coming dead on from the Indian Ocean. 


stituted its capital (Colombo) the fourth or fifth 
greatest port for tonnage in the world, and 
which, apart from ensuring moderate regular 
freight for the island^ s produce^ yield a profit to 
the revenue after providing interest and sinking 
fund on the portion of their cost raised by 
loan. It is estimated that 30,000 passengers 
(apart from natives) pass through Colombo— 
the marine Clapham Junction of the East— 
every year, and they, of course, spend much 
money ashore to the benefit of the Govern¬ 
ment railways, native servants, cab-owners, 
rickshaws, shops, hotels, &c. 

Sanitation of Colombo. 

And this brings me to a great work,, 
pressing on the present Governor of Ceylon 
and his advisers, in the scientific drain¬ 
age and sanitation of Colombo, the former 
being in the hands of Mr. Mansergh, 
of Westminster, and the latter involv¬ 
ing great changes in Colombo Lake, 
which, however, I trust, will not interfere 
with its beauty and the amenities of its 
surroundings: the “blue lake of Colombo*' 
(as Miss Martineau once put it), “whether 
gleaming in the sunrise or darkening in the 
storms of the monsoon, never loses its charm. 
The mountain range in the distance is an 
object for the eye to rest lovingly upon, whether 
clearly outlined against the glowing sky or 
dressed in soft clouds, from which Adam's 
Peak alone stands aloft, like a dark island in 
the waters above the firmament." 


Other Works : Marconi System. 

Sir Henry MacCallum is also duplicating part 
of the railway lines leading out of Colombo, 
a work necessitated by the great increase of 
passenger (native) as well as goods traffic, and 
he has interested himself in several other 
important improvements—not the least b.eing 
a great telephone extension and the introduc¬ 
tion 6f the Marconi system of wireless tele¬ 
graphy between Minicoy and Colombo—all well 
calculated to promote the material progress of 
the colony. In other respects, it is to be hoped 
the Governor and his advisers, with the 
sanction of Lord Crewe, will do their best for 
the welfare of the people entrusted to their 
care, as well as for the liberalising of the 
Legislature and the Administration. But I 
must not enter on this to-day or go beyond the 
scope of my present paper, which has to do 
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only with the industries and material improve¬ 
ment of Ceylon.* 

Cor.oNTSTs: Brother and Sister for 
THE Tropics. 

I may mention that large as is our planting 
community in Ceylon—somfe 1,800 managers 
and assistants for some 1,700 regular planta- 
, tions—when the^rubber area now planted begins 
to yield widely, say by 1912, there ought to be 
room for additional young men to supervise 
the harvesting and preparation of the latex ; 
and I may be pardoned for airing here a 
hobby of mine, ventilated from time to time, 
for many years back, when 1 happen to be 
lecturing in the United Kingdom, and on 
which I recently wrote in the Spectator ^ and that 
is that where there are daughters in a family, 
with a son going to the tropics (or even to 
any colony) a sister should accompany, or be 
prepared to join each brother. In the case of 
young men going out to be trained as planters 
(or as junior mercantile assistants) it would be 
prudent to wait till a charge was obtained or 
a bungalow established ; but in the case of 
members (even cadets) of the Public Service, 
the salary allowed—in India especially at 
once, and after language examinations in 
the tropical colonies—is ample for setting 
up house, and the presence of a lady would 
really be an economy. I have known very 
many cases where valuable young lives 
would, humanly speaking, have been saved 
(over and over again, in India, and even 
in Ceylon) had sister accompanied brother. 

• If it were within the scope of my paper, I could have 
here referred to the wide spread of education in the island 
(and the great advance of Christianity, through Missions), 
Ceylon being ten times in advance of India in proportion to 
population. But a very great deal remains to be done, more 
especially in female education (and in India, too, where only 
half a million girls are in the schools against 5,000,000 boys). 
As more in keeping with a paper dealing with material 
prosperity, mention may be made of the muHiplication 
of substantial public offices, and especially of hospitals and 
schools, throughout the island: of many fine public, mer¬ 
cantile, and residential buildings in Colombo, including 
the finest hotels in the East, with good hotels also in 
Kandy, Newera Eliya, and other towns; and as an evidence 
of prosperity and enterprise, I would point to the several 
first • class engineering, iron, and building firms estab- 
iished in Colombo, and up country, ready to contract for 
factories and machinery for the planter, merchant, or native 
capitalist, or to build for Government, or private parties, to 
any design. It is keenly felt in the colony, that the Ceylon 
Government and Downing street, Krttb the Crown Agents, do 
not, in this respect, give due encouragement to private enter- 
pHse, or take proper advantage of the public spirit and com¬ 
petition of merchants and contractors to relieve official 
afencies, which cannot do certain work, or supply certain 
ggigterials, so economically, /ro ^ono pnbh'co. 


Then in the process of time, of course,, 
the natural result would be an exchange of 
sisters (as the responsibility of married life 
could be faced) with this great advantage, 
that experience of climate and housekeeping, 
&c., would have been gained; while if there 
was failure of health through a tropical climate 
not suiting, it would be so much easier for a 
sister (than for a wife) to return home.* 

Climate. 

As regards climate and health in Ceylon, I 
can only say that during the past four months- 
in England, I have thought more about the 
weather, and taken greater precautions in 
regard to climate, than I have done in over 
forty years in Ceylon—and this reminds me 
again of the saying of a former Chief Justice of 
the island, Sir Edward Creasy, in a note to his 
‘‘History of England,” namely, that he saw 
more distress (from cold, no doubt, as well as 
poverty) during a winter’s morning walk from 
his lodgings in London, than during his 
thirteen years’ residence in Ceylon. 

* In this Conner tion I cannot resist quoting from a letter 
kindly sent me by Dr. Parkin, C.M.G., to whom I wrote on 
reading in one of his publtc addresses how much he favoured 
such emigration as I have indicated ;— 

** a6th March, 1900.—I thank you sincerely for your letter 
of the a4th instant, and the cuttings which you enclose. With 
all that you say, antfWith all that is mentioned in the different 
articles, I fully agree. A few years ago, I had to make a 
serious study of conditions in the North West of Canada for 
Th^ Times in a series of articles which were afterwards 
published, in a small book called * The Great Dominion,' by 
Macmillan. The result of my studies convinced me, and I 
mentioned the point particularly in one of my letters, that 
young men were continually going to pieces when sent out 
alone under influences of loneliness and temptations to 
drink [also in the cas^ of India and the tropics, temptation 
to overwork in studying for cx^aminations, as well as in public 
duties, and to be careless about changing wet clothes, &c., 
—^J. F.] and that their sisters could do no greater good than 
by accompanying them, and giving the country also 
the advantage of the influence of good English women. 
What was true of Canada is, as you say, still more 
true of tropical climates. 1 had much talk with 
the new Bishop of Zanzibar last spring on this ques* 
tion, when we went together to address the boys at 
Eton. He was full of the subject. I am quite aware that 
the conditions of life in such countries are in some ways 
harder for women to bear than for men, but hosts of women 
have come through it successfully, and while such countries 
take a heavy toll of our young men, 1 do not see why this 
toll should be made heavier through the fear of women to- 
face the same difficplties and dangers. Both are greatly 
lessened when they are faced by men and women together. 
If I get some other opportunity, I shall try to emphasise 
this matter more in public. As a matter of fact, however, 
work of such various kinds presses upon one that it is almost 
impossible to find time for helping forward such ideas as this 
in the way that one would like to. Be sure, however, that 
you have my complete sympathy, and what you say will 
stimulate me to seize any occasion that offers for spreading 
the ideas.'* 
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{After the reading of the paper, some sixty slides 
were shown on the screen, illustrating the various 
towns, ancient capitals, railways—completed, con¬ 
structing, and projected—the industries and products 
of Ceylon.] 


DISCUSSION. 

Mr. F. J. Waring, M.Inst.C.E., C.M.G., after 
showing a series of lantern views illustrating railway 
construction in Ceylon, said the author had given 
some most valuable statistics with regard to the 
staple exports of the island. Taking the figures 
for '1908 and presuming that a coconut weighed 
I lb., which was much below the mark, 1^ to i| lbs. 
being, he thought, nearer the average, the weight of 
the coconut products shipped from Ceylon amounted 
to nearly 125,000 tons, and the net weight of 
the tea, not counting the packing, to 80,400 tons, 
most astounding figures. The author had stated 
that “ Adam’s Bridge ” was largely a coral reef. As 
an engineer, he (Mr. Waring) wished it was. He made 
A complete survey of Adam’s Bridge, in 1895, taking 
soundings between each island, in addition to making 
many borings to a depth of twenty-five to thirty feet, 
and he found nothing but sand. ,Adam’s Bridge 
was about twenty-one miles across, and about 
half the distance was either sand-banks, or water less 
than three feet deep. The wider the channels between 
the sand-banks, as a rule, the shallower they were, 
but in some places where the chai^^s were narrow, 
be found, by sounding, that the depth was as much 
as 30 feet in one case. It was a curious thing 
that, whether the channel was shallow or deep, 
a sand-bank was invariably thrown up like a bar at 
its mouth, so that no boats, except the smallest 
canoes, could pass through. On referring to a chart 
which was made by Lieutenants Powell and Ethersey, 
of the Indian Navy, between 1838 and 1845, he 
found that the changes in the sand-banks and the 
channels were so great, that the map he (Mr. 
Waring) made of the channels and the islands differed 
entirely from it, so that it might be taken for 
granted that the whole of Adam’s Bridge consisted 
merely of shifting sand-banks. 

Sir Arundfl T. Arundel, K.C.S.I., said the 
author had refened to the ancient invasion of 
•Ceylon. It was well known that there was an 
invasion by the hero and demi god. King Rama, 
to recover his wife, and that he went by way of 
Adam’s Bridge, which it was said was made of 
monkeys, t.^., the aboriginal tribes, who probably 
provided him with boats. He desired to ask, Mr* 
Ferguson whether there were any legends in Ceylon 
which indicated that such an invasion took place, and 
whether the object at which they aimed was the chief 
•city of Anuradapura. That such an invasion would 
have taken place for so insufficient a reason as the 
recovery of the wife of the demi-god Rama might be 


considered extremely unlikely; but it must be 
remembered that there was anofher story of a 
similar nature told by Homer with regard to 
Helen, who was abducted, and as the result 
the city of Troy was besieged for ten years. 
It might be asserted that it was romancing in 
both cases, and that Homer was pulling our then 
uncreated legs. With regard to Adam’s Bridge, 
when he was in charge of the railway portfolio in 
India he visited, at the end of 1904, the island of 
Rameswaram. The railway was. then completed as 
far as the last projecting point in India, but had 
not crossed over to • the island of Rameswaram. 
There was then a scheme for making a port which 
was to be known as Port Ampthill; that the 
railway should be continued to the extreme end of 
Rameswaram; and that it should then be constructed 
over Adam’s Bridge. In the map of Ceylon shown 
by the author he noticed that the projected railway 
up to Adam’s Bridge was marked by a dotted 
line as a scheme. The railway had now been 
completed from the Indian side to the extreme end 
of the island of Rameswaram. As the present 
channel is extremely tortuous and large ships cannot 
go through it, it was proposed that a channel should 
be cut clean through the island of Rameswaram, 
which, as far as could be judged, was composed of 
sand. The suggested new channel would be about 
three-quarters of a mile long, and as broad as might be 
necessary. The question then arose whether there 
was proper protection for the shipping in Port 
Ampthill. It so happened that he met Captain 
Sinclair, who was in charge of the Marine Survey, 
and that gentleman pointed out. to him that on the 
south side there was very little difficulty in providing 
for large ships, only a small portion of rock or sand 
having to be cleared away for the purpose. But in the 
end, the scheme for the construction of Port Ampthill 
was abandoned for the present, owing to the nature of 
the channel through Palk’s Straight into the Bay of 
Bengal, which would have to be buoyed throughout. 
Whether that great scheme would ever be carried out 
in the future he did not know. The author had inci¬ 
dentally referred to Colonial Office obstruction. He 
(the speaker) did not know whether officials in 
Ceylon had had to complain of the action of the 
Home Government with regard to purchasing 
the stores for the harbour, &c. For instance, 
were they obliged to send an indent in 
Augifst for a pump that they required some time 
in the next year ? That was the sort of experience 
Indian officials had had, and the delays thereby 
caused were very serious. Af one time it would 
have been impossible for anybody, from the Viceroy 
downwards, unless it was a case of extreme urgency, 
to order even a typewriter in Calcutta: the official 
had to indent for it the August of the year before he 
wanted it. That state of affairs had, he hoped, been 
considerably modified by tlie new rules. The author 
had referred to his particular hobby that brothers 
who went out to Ceylon should take their sisters with 
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them for company, marriage very often resulting 
with somebody else’s brother. He remembered a 
gentleman who lived a very solitary life in India for 
a very long time, who finally decided to enter upon 
matrimony. He had been for so long in the country 
that he had lost touch with most of his friends in 
England, but he knew one family with two sisters, 
Mary and Elizabeth. He, therefore, addressed a 
letter in the most honourable way to the parents, 
and applied for the hand of Miss Mary, but in his 
postscript he said, ** If Miss Mary is engaged. Miss 
Elizabeth will do.’ ’ 

Mr. G. B. Lkechman referred to the fascination 
that Ceylon exerdses over all residents and visitors. 
Mr. Ferguson had mentioned that many believed it 
was the Ophir of King Solomon; others contended 
that it was the scene of some of the adventures of 
Sinbad the Sailor. One of the chief features of 
Sinbad’s island was the Loadstone Mountain, which 
attracted any ship made with iron nails, &c., that came 
within its reach, so that it was inevitably wrecked. 
It was an interesting fact that the native boats in 
Ceylon, the catamarans, the outriggers. See,, were 
made entirely of wood, being lashed together with 
string made from the husk of the coconut. The 
people of the country, whether Tamil or Sinhalese, 
were most interesting. 

Mr. JAMS.S PiBRis (of Colombo) said there was no 
one more capable of dealing with the statistics of 
Ceylon and the general condition of the country than 
Mr. Ferguson, whose residence of forty-seven years 
in the island had enejbled hin\ to accumulate a store 
of knowledge which ba4been of infinite use to others. 
He had not kept that knowledge to himself, but had 
freely given it not only to the people of Ceylon but 
to those of other countries who felt an interest in the 
colony, and in that way he had advanced its interests 
to a great degree. He (Mr. Pieris) wished to express 
the thanks of the people of Ceylon to Mr. Ferguson 
for the very good work he had done in the Legis¬ 
lative Council as member for the general European 
community. He had not represented the European 
community alone, but had looked after the interests 
of all communities. 

The Chairman, in proposing a vote of thanks to 
the author, said all would agree that Mr. Ferguson 
was not only a master of his subject, but a lover of it. 
Indeed, as had been remarked by another speaker, 
that was peculiar to everybody who had been in 
Ceylon. No one who had lived there could help 
loving the island, and looking back to it with the 
most kindly memories. The paper bad recalled to his 
mind very many pleasant memories, and touched 
several sympathetic chords. Most of those present 
were aware, that Ceylon Kus a very beautiful 
country^ with a perennial summer, situated in a 
i^ion beyond cyclones and earthquakes, with a 
l^ppy and contented population, a tl^ving revenue, 


and two splendid harbours in Colombo and Trin- 
comalee, the latter, unfortunately, deserted for the 
moment. He desired to remind the audience of a 
fact which was often forgotten in connection with the 
Crown ^Colonies, namely, that in them were to be 
found those great harbours, which had been con¬ 
structed, and were now maintained at the expense of 
the Crown Colonies, without which the Navy would 
be useless and British commerce paralysed in time of 
war. The disaster which befell the coffee industry, 
and the magnificent efforts which were made by the 
Ceylon planters, in the face of that disaster, were 
well-known. Instead of lying stricken on the 
ground, they rose and girded themselves, and 
from the ashes of that disaster there rose the 
still more splendid industry of tea. If any had 
supposed that a similar disaster might possibly befall 
the tea industry, the author must have convinced 
them that there was no such danger. In the first 
place, the tea plant was a very much more hardy one, 
and since the days of the coffee disaster science had 
advanced with great strides. There was now at 
Peradeniya a scientific staff, whose business it was to 
look after all the products of the island. As soon 
as there was any appdarance of disease or pest the 
fact was signalled to Peradeniya, the danger cone 
was hoisted, ini^t^ctions were issued and faithfully 
obeyed by the planters, and inevitably the pest 
was extirpated. Then, probably, a good many 
were not prepared to hear how little ('eylon was 
dependent upon tea. Many people bad the idea that 
Ceylon had all,its eggs in one basket, so that if 
anything happened to the tea industry the island 
would be ruined. That idea was really behind the 
hesitation of the Colonial Office to give Ceylon 
what it wanted in the way of railways. It was now 
known, from ^hat the Author had stated, that Ceylon 
had many industries and many products. The coconut 
industry, for instance, was approaching within mea¬ 
surable distance of tea, while the new rubber industry 
was exceedingly promising. He claimed for himself 
some credit with regard to the latter, because when he 
was Governor of Ceylon the rubber industry was in its 
Infancy and somewhat ridiculed, but he added to the 
staff of the Peradeniya Gardens, and one of the 
gentlemen appointed happened to be Mr. Herbert 
Wright, who had been referred to in the paper. The 
experimental cultivation which was then undertaken 
supplied the seed which had enabled rubber culti¬ 
vation to spread to a great extent in Ceylon. He 
entirely agreed with what the author had said 
with regard to railway construction. Railways had 
made Ceylon. They had made traffic, and that 
was the truth which had to be inculcated into those 
in "authority at the Colonial Office. He specially 
Mdsbed to see tho connection constructed between 
India and Ceylon. That wa% one of the ideas he 
had in his mind when he urged the construction of 
the Great Northern Railway. He had been some¬ 
what disappointed to find that the lands which it 
traversed had not been opened up and occupied as he 
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had desired. When the railway was beitl^ constiucted 
large irrigation works were simultaneously made, and 
it was bis hope that when the railway was finished 
and the irrigation works completed, asr they now 
were, the redundant population of the Jaffna Penin¬ 
sula and South India would pour into the lands of 
potential fertility. Some experiments in cotton culti> 
vation were begun, but he had not heard what the 
end of them was. He still hoped that the work might 
be entered upon, so that inducements might be offered 
to emigrants, and tbe country be able to provide itself 
with the rice it now had to import. Nobody admired 
tbe Colonial Office administration more than he did ; 
justice was not done to it. It was extraordinary how 
the department administered the colonies in their 
various stages of civilisation, and with so many 
different races and peoples, and how sympathetically 
it governed. There were colonies governed abso¬ 
lutely by the man on the spot, and arising gradually 
to the stage of self-governing colonies with all the 
glory of practical independence. Each colony had 
to be treated separately, and that was where the 
Colonial Office had shown so much tact and wisdom. 
But he thought they made one mistake in trying to 
do e\’erything for themselves in the Crown Colonies. 
Private enterprise ought to be more encouraged, 
and permission given for railways, now constructed 
out of revenue, to be made by private companies, 
as had been the case in India. He hoped tbe 
Colonial Office would be induced to reconsider their 
decision with regard to locking up R^, 2,000,000 out¬ 
side the island against possible disasler. What good 
would Rs. 2,000,000 do } It was a mediaeval financial 
policy ; it was the system of finance which was 
known and very popular wdth their grandmothers in 
their dotage, and he hoped the author and his friends 
would do their best to induce tbe Colonial Office to 
abandon so unenlightened a policy. 

Sir tHOMAS H. Holdich, K.C.M.G., K.C.I.E , 
C.B., in seconding tbe motion, said his personal 
thanks were due to the author for having recalled to 
his mind so many delightful recollections of a too 
short official visit to Ceylon. It had also been of 
great interest to him to hear of tbe developments of 
the country during the last fifteen years, in all of 
which, whether the extension of the railways, the 
initiation of a scheme for restoring old irrigation 
works, the conservation of forests, or the promotion of 
tbe growth of rubber, he could trace tbe hand of the 
Chairman. 

The resolution was carried unanimously. 

Mr. Ferguson, in reply, expressed his grateful 
thanks to the audience for their kind*votexof thanks. 
Among the many oniissions from the reading of 
his paper, perhaps the most important was 
tbe reference to the Manaar Railway, which then- 
present “Engineer-Governor** of Ceylon had 
carried as a consequence of the Great Northern 


line being made by Sir We^t Ridgeway. That 
railway was to be con««tructed to the furthest point 
of Ceylon, and the South of India Railway Company 
were constructing it on the other side through tbe 
island of Ramise^ram, so that only the twenty-one 
miles of viaduct over Adam's Bridge remained to be 
built. But before that viaduct was made, they hoped 
to have a steam-launch ferry on each side of the reef 
or sand-banks. He was very glad to receive Mr. 
Waring’s correction with regard t6 Adam's Bridge, 
but there was an Anglo-Indian engineer who took a 
rather different view. In any case, when the viaduct 
came to be constructed everyone would learn what 
Adam*s Bridge was actually made of. Sir Arundel 
Arundel's and Mr. Leechman*s references to the old 
tales with regard to King Rama, &c., brought up 
interesting traditions; in fact. Ceylon was full of 
tales of romance and much of historical interest. 
The Seeta-ella stream in the hill regions witnessed 
to the capture and rescue of Queen Seeta from the 
Ceylop king of the demons. In conclusion, he wished 
to express, not only on his own bqbalf, but he felt 
sure on behalf of all the audience, their most cordial 
thanks to tbe Chairman for his great kindness in 
coming to preside over the meeting. 


HOME INDUSTRIES. 

The IVkeat Industry —The rise in the price of 
wheat is a matter of great national importance, apart 
from the seriousness of tbe loaf at yd. to the mass of 
tbe community. It is of this importance because 
there are grounds for tbe belief l^at whilst tbe price 
of wheat is not likely to remain at 505. a quarter— 
assuming it gets there—or even at its present price of 
45s., the normal price will beforfe very long be over 
40s. per quarter. The late Mr. Clare Sewell Read— 
than whom there was no higher authority on wheat 
growing—told a Royal Commission some thirty years 
ago that it did not properly pay tbe English farmer 
to grow wheat for less than 425. per quarter, and this 
opinion was never traversed by Competent authority. 
But we must go back to 1883 to find wheat at over 
40s. a quarter, and then it was only 41s. qd. The 
consequence has been continuous shrinkage in the 
acreage under wheat. In 1875 wheat acreage 
was 3,514,088; in 1885 it had fallen to 2,553,092; 
and in 1895, when the price bad dropped to 23s. id. 
per infperial quarter, tbe acreage was only 1,339,806. 
With some recovery in price the acreage rose again 
in 1905 to 1,704,281 acres, but the improvement was 
not maintained, and in 1908 the acreage had again 
shrunk to 1,548,732 acres, tbe^ total production of 
wheat in the United Kingdom in that }ear being 
only 6,566,892 quarters, of an estimated value of 
10,370,000, which means that tbe country has to 
import some 27,000,000 quarters to meet its require¬ 
ments for the season ended J>lly next. If instead of 
tbe low and unremunerative prices for wheat ruling 
in recent years tbe average stood again at over 40s., 
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with likelihood of permanency at the higher rate, we 
should soon see an immense expansion of wheat 
cultivation in the United Kingdom, to the great 
benefit of the country. It is truer that the loaf would 
be a little dearer than it has been daring the last 
twenty years, but the disappearance of excessive 
cheapness would be much more than balanced by the 
check that would be given to migration to the towns. 
Competent opinion favours the view that we are not 
likely to see a return to the low prices of the nineties, 
and that it is not at all unlikely that the normal price 
of wheat will soon reach the figures given above, 
namely, 40s. per quarter, or over. P'or the supply of 
wheat is not likely to increase as rapidly as the 
demand for it. There is still a good deal of virgin 
soil available and suitable for wheat growing, but the 
wheat eating population of the world is very much 
larger than it was. To go no farther abroad than 
Germany, a generation ago the Germans were a rye- 
bread eating people, but now over 30 per cent, of the 
grain consumed is wheat. And whilst improvement 
in the material condition of people is leading to 
larger consumption of wheat, the United States, 
which hitherto have been the great exporters of 
wheat, will soon have little or none to export owing 
to the rapidly-growing requirements of their home 
market. 

The Present Position .—It is commonly assumed 
that the wheat comer,” «as it is called, in the 
United States is responsible for the recent rise in 
the price of wheat, namely, from 35s. to 45s. per 
quarter; but, although that has something to do 
with it, Mr. Patten and his associates represent only 
one, and the least important, of the factors to which the 
rise is due. Wheat is dear, and may become dearer 
because, whilst Europe will require during the 
next four months, that is, from now until the end of 
the season, some 20,000,000 quarters, it is not 
likely that the shipments will exceed 15,000,000. 
Assuming these figures to be approximately correct, 
there will be a shortage of about 5,000,000 quarters. 
This is taking normal requirements, but they will be 
reduced by economy in consumption due to high 
prices and the substitution of rye on the continent. 
When due allowance is made for these factors there 
will still remain a considerable shortage, which can 
only be made good by drawing upon stocks already 
greatly reduced. Taking the four years 1903-6, the 
normal consumption of wheat was estimated at 
about 405,000,000 quarters, and the world’s produc¬ 
tion at about 411,000,000. Thus about 24,000,000 
quarters were added to the world’s stocks; but last 
year the world’s production was put at about 
382,000,000 quarters only, which greatly depleted 
the reserves, whilst this season’s crop is put at 
403,000,000 quarters witlh requirements amounting 
to 415,000,000 quarters or more. The Indian 
crop, «which was expected to reach 40,000,000 
^piarters is not likely to exceed 35,000,000, the 
Argentine exports estimated at 13,500,000 quarters 


are not likely to exceed 11,500,000, of which 7,500,000 
have already been shipped, and the American and 
Russian exports will not be up to expectations. 
These facts and figures go far to account not only for 
the present high wheat quotations but for the fear 
that prices may go higher, although probably it will 
be found that the available supplies are larger than at 
the moment they are assumed to be. 

Naval Armaments and Trade .—It is an ill wind 
that blows nobody any good. Whilst social reform¬ 
ers are lamenting that increased expenditure upon 
armaments must delay indefinitely many of the 
measures intended to raise the economic condition of 
the people, one result of the expenditure must be the 
stimulus it will give to the iron, steel, engineering, 
copper, and coal trades, a stimulus that will not be 
confined to those trades, but will extend to other 
trades, until the whole industry of the country is 
affected by it. And what is true of this country will be 
true in lesser degree of the other leading countries ot 
the world. It is estimated that for the next ten years 
we shall be spending something like twenty millions 
per annum upon the construction of Dreadnoughts 
and the subsidiary vessels necessary to an effective 
battle fleet, and not only Germany, but France, 
Russia, Italy, the United States, Japan, and even 
Austria and Spain, will be spending large sums in 
the reconstruction and augmentation of their fleets. 
This necessity for building new navies may be ex¬ 
pected to result in quickening activity in every branch 
of trade. 

The Present Unemployment .—The Board of Trade 
statistics of unemployment for March point to a 
slight improvement as compared with February, but 
it is very trifling—8*2 per cent. as> compared with 
8*4 per cent. In March of last year the percentage 
of the unemployed was only 6*4 per cent. But it 
would be a mistake to assume that last month’s 
percentage as given above is a true index of labour 
conditions generally. The cotton, building, engi¬ 
neering, and shipbuilding trades account for a large 
section of the people regarding whom returns are 
made—the net membership of the 416 unions making 
returns was 700,654—and they were all suffering 
from very exceptional depression. As Mr, Beveridge 
points out in ** Unemployment,” an unemployed per¬ 
centage of two for a year in a union of 10,000 might 
conceivably mean that 200 particular men were out 
of work and the other 9,800 in work the whole time, 
or it might conceivably mean that every man of the 
10,000 lost about one week in the year. Depression 
of trade is marked by very varying maxima. In 
the best years all the principal industrial groups alike 
tend to have about 2 per cent, unemployed. During 
the last twdve years the lowest figures recorded 
in the building trade were 0'8, in May, 1897; in 
the engineedng trade 1*9, in January, 1897; in 
ahipbuUding 1*4 , In July, 1899. It is commonly 
supposed that unemployment is increasing, but the 
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"weight of evidence is against this view. The 
•exceptional distress of the present year may be 
parallelled in all essential particulars by the events 
of 1893-4, f88C, 1878-9, 1867, and earlier periods 
when the population was not much more than half 
what it is at present. The record of 107 per cent, 
for 1879 has never since been approached. If 
labour generally was becoming a drug in the 
market the return to labour would be diminishing; in 
fact, it is increasing. Taking the period 1878-1907 
it will be found that there was substantial rise in 
rates of money wages in all the leading groups— 
including coal-mining, engineeiing, textile, agricul¬ 
ture—and concurrently there has been decrease in 
the cost of living. Official estimates put the decrease 
in the cost of living at 17 per cent, as between the 
five years from 1878 to 1882 and those from 1898 to 
igo2, and this has meant, of course, a corresponding 
rise in the value of every pound earned. Allowing 
for this change of values, according to Mr. Bowley^s 
figures (“National Progress in Wealth and Trade,** 
P* 33 )» tl'c average real wages, as percentages of the 
level of 1900, were, in 1850, 50; in 1880, 70; in 
03 - Moreoser, there has been a transference 
of labour from the lower paid to the more highly paid 
occupations. The present unemployment is sad, 
and great, but, contrasted with that of earliei 
years, it is by no m^ans as great as the popular con¬ 
ception of It. 

/armors and S/iopw —Shropshire farmers have 
decided to make a counter-move to the boycott by 
the National Meat Tiades* Association of cattle 
offered for sale without a warranty. They intend to 
open competitive shops in the towns. The farmers 
of Newport and the district are already federated in a 
co-operative trading association, and it is thought to 
be feasible to add the retail sale of meat to the other 
activities of the Association. There is to be a con¬ 
ference o^ the Farmers’ Associations in the adjoining 
counties to discuss the best means of carrying out the 
scheme. 


CORRESPONDENCE. 

DEW-PONDS. 

I note in the Joumal of the 9th inst. a further 
communication from Mr. George Hubbard on the 
above subject. I do not think a test on an insignifi¬ 
cant scale, such as would seem to b^^ implied by his 
letter, would be at all satisfactory or conclusive, and 
I am not personally inclined to find money on such 
an experimental operation. 

I should welcome, as no doubt would Mr. 
Hubbard, the investigation of the subject by a 
small committee of some agricultural or other 
society, to be followed' by a test installation. In 
anoth» department of engineering practice, T am 


aware of a parallel case in which the necessary 
funds were obtained from a technical society 
interested in the point at issue. 

It seems to me that some landowner who actually 
requires a water supply might opportunely join hands 
with an agricultural society for an installation such as 
I suggest, in the hope that scientific research might 
have a practical issue in the supply of water required 
on his estate. 

Should my suggestion prove tb be practicable, I 
should be quite prepared to take Ay due proportion 
of the financial ri.sk. Should the^ landownei obtain 
his required supply of water, he would, I presume, 
be willing to pay a reasonable sum for the provision 
of the supply. 

A. E. Carey. 

36, Victoria-street, S.W , 

15th April, iQoo. 


OBITUARY. 

C-KSAR CzARNiKow.— Mr. Cnesar Czarnikow, the 
well-known sugar broker, died suddenly at his resi¬ 
dence in Eaton-square on the 17th inst. Although 
in the seventy-third year of his age, he had been 
engaged in "business at his office until six o’clock on 
the evening preceding his decease, and his death, 
therefore, came as a j:reat shock to his many friends 
in the City, and elsewhere. Mr. C/arnikow was 
a native of Sondershausen, in Germany, but he 
came to London when a young man, and after 
spending some time with a firm of brokers, he 
established a Colonial broker’s business on his 
own account, which has grown under his able 
guidance into one of the largest of its kind in the 
world, hav'ing branches in New Vork, Glasgow, and 
Liverpool. Coffee and general goods w’ere dealt in 
by the firm, but sugai was the product with which it 
was specially concerned, and Mr. Czarnikow was 
generally recognised as one of our principal authorities 
on all the difficult and thorny questions connected 
.with the supply and consumption of this article. Mr. 
Czarnikow had been a Member of the Royal Society 
of Arts since 1901. 


QUESTIONS AND ANSWERS. 


NOTICES TO CORRESPONDENTS. 

Readers in search of information w hich cannot be 
obtained from the usual sources are invited to make 
their wants known in the yournal^ in the hope that 
they may be assisted in their difficulties by their 
fellow members. 

Oh all communications must be written the name 
and address of the sender, not necessarily for 
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publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the writer and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 

QUESTIONS. 

Bene Holes. —Can any further notes be con¬ 
tributed towards the elucidation of the mystery of 
our dene holes 'r — John Kyle. 

Practical. Applications oe Hydrogen.—I 
was asked the other day what were the practical 
applications of hydrogen ? I could think of none 
but the filling of balloons and the oxy-hydrogen 
light and blow-pipe. Are there any other industrial 
uses of the gas Aero. 

Fire Walking.— I have just seen Mr. W. 
Coldstream’s “Answer” in the journal of April 
and, and I am sure that many readers would feel 
as grateful as myself if he would kindly supply some 
of the “abundant testimony to the fact” of fire¬ 
walking in India, as well as Polynesia, of which he 
speaks. The whole subject is most curious, and, so 
far as X know, has never been scientifically investi¬ 
gated ; but I am in hopes that we may yet receive 
some light on the subject when the journals con¬ 
taining correspondence on this subject have had time 
to circulate among members in India and the South 
Seas.— Maori. 

Snake-stones.— 1 should be glad of any informa¬ 
tion relating to snake-stones. What are they made 
of.^ And is their alleged effect on snake bites 
capable of any scientific explanation ? —Ceylon. 

Earthenware for Clothing Purposes.—I 
am interested in the various uses to which ceramic 
products are put in the arts, and have been told that 
an Indian race used earthenware for clothing pur¬ 
poses. Having been unable to find a reference in the 
works on the subject, may I appeal to the members 
of the Royal Society of Arts, through our “ Questions 
and Answers” column, which has already .elicited so 
much useful information ?— Ceramos. 

ANSWER. 

Vellum,— “ Librarian ” will find that benzine 
applied with a sponge will remove most stains from 
vellum without doing any injury to the texture.— 
H. Lucy. 

German Whitaker. —I know of no foreign work 
of reference that can be compared in excellence with 
Whitaker’s Almanack. The best annual publication 
of this kind in Germany ia probably Kurschner’s 
Jlihrbuch. It is published in Berlin, and the price is 
I mark. The book may be obtained through any 
kanign bookseller in London.—C* 


NOTES ON BOOKS- 


The Book of Trade Secrets. By an Expert. 
London : J. Haslam and Co., Ltd. is. net. 

The intention of the author in compiling this 
little volume of recipes and instructions is to supply 
the collector of old MSS., books, and prints with 
information which will enable him to preserve his 
specimens and restore them to the best possible 
condition. Thus, he gives instructions for the 
best means of preserving or restoring leather bind¬ 
ings, recipes for gum for labels, for destroying book¬ 
worms, See. The title is explained by the statement 
that many of these recipes are “ invaluable trade 
secrets,” and the instructions include the most up-to- 
date methods practised by expert restorers. The 
various heads are arranged in alphabetical order, and 
reference is thereby made as easy as possible. 

The Fertilisation of Tea. By George A. 
Cowie, M.A, B.Sc. London : “ Tropical Life ” 
Publishing Department, John Bale, Sons, and 
Danielsson, Limited. 2s. 6d. 

This book deals with the question of the cultiva¬ 
tion of tea on modem and scientific lines. After an 
opening chapter on the tea-plant and tea-planting 
generally, the questions of pruning, soil, and the 
plant-foods necessary to secure good crops are care¬ 
fully considered, “Green manuring” is discussed, 
and is followed by a chapter on artificial and 
chemical manurei^, and another on the best, i.e., the 
most effective, and at the same time the safest and 
most economical, methods of applying this useful 
adjunct to the daily meal of the tea-plant, which is 
drawn from the soil to such an extent that no planter 
can afford to pass over the matter of replenishing the 
rapidly exhausted supplies as quickly as they are 
absorbed by the plant and removed by the leaves that 
form the crop. Unlike cacao, a tea-crop returns 
nothing to the soil; what is picked is lost tor ever, 
and must be replaced. Two chapters towards the 
end of the book treat of the many experiments that 
have been made to enable the author and his fellow 
experts to ascertain the very best means of obtaining 
as large and as regular an output of tea as possible. 
Each method of fertilisation is brought forward and 
discussed; the various experiments to ascertain their 
respective merits are then explained, and finally the 
book winds up with a chapter on fertilising mixtures 
that should enable every planter, no matter how 
obstinate his soil may prove to be in responding to 
his efforts to iherease his crop, to find at least one 
mixture that will bring about the desired result. 

The Ceylon Handbook and Directory.— 
Colombo: A. M. and J. Ferguson; London; 
Maclaren and Sons. 20s. 

This annual volume, which has obtained a well- 
deserved reputation In Ceylon as a compendium of 
useful information, is compiled and edited by the 
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staiF of tbe Ceylon Observer^ under the direction of 
Mr. J, Ferguson, C.M.G. It now contains over 
1,500 closely - printed pages, which include, in 
addition to numerous directories and particulars 
about the public service, trade, public institutions, 
estates, &c., a statistical summaiy for the colony 
and a review of the planting industry up to July, 
- 1908. Perhaps the most interesting feature in this 
connection is the rapid development of rubber 
cultivation. In March, 1898, it was estimated that 
the number of acres planted with rubber was 750; 
in 1904 this had risen to 11,000; in July, 1906, it 
had leapt up to 103,766 ; while the latest available 
returns place it at about 180,000. The acreage 
under tea is estimated at 392,000, and the exports of 
tea for 1908 at about 180,000,000 lbs. Great care 
has been taken to ensure the accuracy of the details 
given, which deal with an enormous variety of 
subjects, and the book should prove invaluable to all 
in search of statistical and reliable information 
concerning the island of Ceylon. 


GENERAL NOTES. 


Lectures on Weaving.— A course of six 
lectures on the History and Technique of Weaving, 
with special reference to design,*’ will be delivered 
by Mr. Luther Hooper at the London County 
Council Cential School of Arts and Crafts, 
Southampton - row, W.C., on Friday evenings, 
April 23rd and 30th, and May 7th, 14th, 21st and 
28th, at 8 p.m. The lectures will be fully illustrated 
with lantern slides and specimens, and will be free 
to students and others interested in weaving and 
design. 

Association Litteraire ei? Artistique 
Internationale.— The iorthcoming Congress of 
the Association Litteraire et Artistique will be held 
at the University of Copenhagen from June 21st to 
26th. It will be organised under the patronage 
of H.M. the King of Denmark and the Danish 
Government. Among the principal subjects to be 
discussed are the relport of the results of the Berlin 
Conference; the annual review of legislation relating 
to literary and artistic property ; the unification of 
the duration of copyright; the literary and artistic 
rights in phonographs and cinematographs; the 
protection of architectural works, and the moral 
rights of authors. Persons desiring to attend the 
Congress should apply to M. A. Taillefer, General 
Secretary of the Association, 215 bis, Boulevard 
Saint Germain, Paris. 

An Unemployed Census.— An interesting ex¬ 
periment has just been made in Manchester where an 
unemployed census has been made. This census 
demonstrates that nearly 19,000 men and women are 
out of regular employment ip Manchester, and of these 


less than a quarter are earning anything by casual 
or partial employment. When account is taken of 
dependents the total number of persons affected can¬ 
not be much less than 50,000. Or to put it in another 
way, one person out of every twelve persons in Man¬ 
chester is suffering from poverty due to loss of work. 
About 1,400 are disabled by disease. The imme¬ 
diate effect of these disclosures has been to lead the 
Distress Committee to rescind the resolution to close 
the relief works, and to make an application to the 
Local Government Board for a further grant to carry 
these works on past the 31st March, tbe end of the 
financial year. 

MEETINGS OP THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

April 28.— “The Resources of the Perurian 
Andes and Amazon.” By C, Reginald Enock, 
F.R.G.S. Sir Clements Robert Markham, 
K.C.B., D.Sc., F.R.S., will preside. 

May 5.—“English Furniture Design and Con¬ 
struction.” By Percy A. Wells. Sir George 
Birdwood, K.C.I.E., C.S.I., M.D., LL.D., will 
preside. 

May 12.—“The Principles of Heredity as 
Applied to the Artificial Production of new forms 
of Plants and Animals.** (Aldred Lecture.) By 
Professor Arthur Dendy, D.Sc.,F.R.S., F.L.S. 

May 19.—“ Railway Development in China.” By 
Arthur John Barry, M.Inst.C.E. 

May 26 —“ The Manufacture of Nitrate of Lime 
from Atmospheric Nitrogen.’* By Sam Eyde. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

April 29.—“The Problem of Indian Labour 
Supply.” By Selwyn Howe Fremantle, I.C.S. 
The Right Hon. Viscount Midlkton, late Sec¬ 
retary of State for India, will preside. 

May 13.—“ Some Phases of Hinduism.” By 
Krishna Gobinda Gupia (Member of the Council 
of India). Sir George Birdwood, K.C.LE., 
C.S.I., M.D., LL.D., will preside. 

A^ay 27. — “The Function of Schools of Art 
in India.” By Cecil L; Burns, Principal of the 
Bombay School of Art. Professor Sir Hubert 
VON Herkomer, C.V.O., D.C.L., R.A., will 
preside. 


CoLoi^iAL Section. 

Tuesday afternoons, at 4.30 o’clock •— 

May 18. —“ Canada as a Field for British Invest¬ 
ment.” By J. Obet) Sm^h, Assistant Super¬ 
intendent of Emigration, Department of the Interior,. 
Canada. 
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Cantok Lectures. 

Monday evenings, at 8 o^clock;— 

F. W. Lanchester, Aerial Flight.'' 
Three Lectures. 

I-ECTURE I.—April 26 .- 77 ?^ principles of dyna¬ 
mic support^lL\i& action of an inclined plane—The 
law of pressure reaction as a function of velocity—The 
law of pressure as a function of angle—Frictionless 
flight—The law of power expenditure as based on the 
laws of the pressure reaction—The laws of pressure 
reaction and power expenditure quantitatively con¬ 
sidered : a discrepancy—The dipping front edge and 
its lesson—Cyclic motion in its relation to the sup- 
, porting reaction—Direct evidences of cyclic motion— 
The quantitative treatment on the hypothesis of a 
cyclic component—The power expenditure under 
real conditions—Skin friction, its nature and magni¬ 
tude—Skin ftiction as affecting power expendi¬ 
ture — Skin friction and other factors as limit¬ 
ing the wing area—Aeroplane versus pterygoid 
form—Meaning and influence of Importance 

of aspect ratio—The gliding angle, as measure of 
resistance—The minimum gliding angle as a function 
of the velocity of flight—The coefficient of skin- 
friction and the aspect ratio as aflecting the value 
of the minimum gliding angle—The angle of incli¬ 
nation as related to the minimum gliding angle—The 
pressuie proper to least resistance—The theory of 
screw propeller efficiency—Comparison of theoretical 
results with measurements of bii ds, flying machines, 
&c.—Controversy as to influence of skin-friction— 
Conclusions as affecting the problem of mechanical 
flight. 

Lecture II.— May 3.— principles of stability 
—The simple glider—The ballasted aeroplane— 
Form of the flight path as observed —- The 
flight path as plotted from the equation — The 
phugoid chart and its teaching—Changes of 
amplitude of the phugoid curve and influences that 
lead to such changes—Conditions of flight path, 
stability and the equation of stability—Effects of 
propulsion on stability—Influence of the flexibility of 
the aerofoil—Lateral stability—Rotative stability— 
The stability of birds and of flying machines in 
practice—Flight path stability desirable but not 
essential to flight—Steering in altitude and azimuth 
—Gyroscopic couples—The boomerang—The gyro^ 
scope as an aid to stability. 

Lecture III.— May Flying Machine, 

— The function and uses of the fl}ing machine — 
Possible types—The conditions to be fulfilled as 
defining the type—The need for high velocity—The 
difficulties of high velocity—The horse-power problem 
—•Motors for flying machines and the conditions 
governing their weight—Fuels available and the 
relative importance of fuel economy—Propulsion and 
this propeller—The use of gearing—The limitations 

flight as due to the mode of propulsion—Other 
modes of propulsion—Wing flapping and its effi¬ 


ciency—Soaring—Starting and alighting—Questions 
of design and construction—Steering and steering 
mechanism—Flying at a height—The advantages 
and disadvantages of altitude — Types of flying 
machine in practice — The future of flight—The 
flying machine as a mode of locomotion, in peace 
and war. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, April 26.. ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W C., 8 p.ra. (Cantor 
Lecture.) Mr. F W. Lanchester, “ Aerial Flight ’* 
(Lecture I.) 

SurveytjiTS, 12, Great George-street, S,W., 8 p.ni. 
jMr. E. H. Blake, Some Notes on Warming and 
Ventilation.'* 

Civil Engineers, 25, Great George-street, S.W., 
8 p.ra. (“James Forrest “ Lecture.) Colonel 11 . C. 
L. Holden, “ Road Motors “ 

Titksday, April 27 Royal Institution, Albemarle-street, 
W., 3 p.m. Prof. F. W. Mott, “The Brain in 
Relation to Right-Handedness and Speech." (Let - 
ture II.) 

Civil Engineers, 25, Great George-street, .S.W., 
8 p.m. Annual General Meeting. 

•StatistUril, 0, A del phi-terrace, W C., t; p m. Mr. 
W. R. Baldwin-Wiseman, “The Increase 111 the 
National Consumption oi Water." 

Photographic, 66, Russell*square, W C., H p ra. 

Farada> Societj', 02, Victoria-street, S.W., 8 p.m. 
I. Drs. F G. Donnan and j. T. Barker, .ind Mr. 
B. P. Hill, “Experiments on the Current and 
Energy Elfliciencies of the Finlay Alkali Chlorine 
Cell." 2. Dr. Charles J. J.Fok, “ The Cocflicients 
of Absorption of Nitrogen and Owgen in I^istilled 
Water and Sea Water, and of Atmospheric Car¬ 
bonic Acid in Sea Water." 3. Dr. Percy E. 
Spielmann, "Ihe Electromotive Fort c ol tcTtam 
Platinum Cconpounds, with .Special Reference to 
the Oxy-Hydrogen Gas Cell." 

Wednesday, April 28.. ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.ra. Mr. C. 
Reginald Knock, “ The Resources ol the Peruvian 
Andes and Amazon." 

Geological, Burlington-house, W., 8 p.m. 

Japan Society, 20, Hanover-sijuare, W., 8^ p.m. 
Mr. J. A. Lee, “ Some Notes on Japanese 
Heraldry." 

United Service Institution, Whitehall, S.W.,3 p.m. 
Mr. J. H. Anderson, “ The .Spanish Succession 
War m Spain, with special reference to the British 
Action." 

Thursday, April 29... ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 41^ p.m. (Indian 
Section.) Mr. Selwyn Howe Fremantle, “The 
Problem of Indian Labour Supply." 

Royal, Burlington-house, W., 4} pm. 

Antiquaries, Burlington-house, W., 8| p.m. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. J. Paterson, “ Aspects of Applied Aesthetics : 
(Lecture 11 .) Landscape, Old and New." 

Friday, April 30 ..Royal Institution, Albemarle-street, W., 

9p.m. Mr. E. Gossc, “The Pitfalls of Bio¬ 
graphy.” 

Architectural Association, 18, Tufton-street, S.W., 
7J p.m. Mr, C. W. Smith, “ Bruges—and the 
Neighbourhood." 

Saturday, May x..,Royal 'Institution, Albemarle-street, 
W., 3 p.in. Mr. K. T. GUnther, “The Ear^h 
Movements of the Italian Coast and their Effects." 
(Lecture II.) 5 p.m., Annual Meeting 
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NOTICES- 

NEXT WEEK. 

Mondav, May 3, 8 p.m. (Cantor Lec¬ 
ture.) F. \V. Lanc irE.vi ER, “ Aerial Flight.*’ 
(I.ecture II.) 

\Vkj)NES1)AV, M\v 5, 8 p.m. (Ordinary 
Meeting.) Percy A. Wells, English 
J‘'iirniture J-)esign and Const!uction.” 

Further particulars of the Society’s meet¬ 
ings will be found at the end of this number. 

CANTOR LECTURE. 

On Monday evening, .April 26th, Mr. F. 
W. l.ANc HESTER delivered the first lecture 
of hib course on “ Aerial Flight.” 

The lectures will be published in the Journal 
during the summer recess. 

INDIAN SECTION. 

On Thursday afternoon, April 29th, Mr. 
Selwvn How'e Fremantle, I.C.S., read a 
paper on “ The Problem of Indian Labour 
Supply.” The Ri. HON. ViscouNr Midle- 
TON, late Secretary of State lor India, pre¬ 
sided. 

The paper and discussion will be published 
in a subsequent number of the JournaL 


CANTOR LECTURES ON 
CLOCKMAKING. 

The Cantor Lectures on ” The Theory and 
Practice of Clockmaking,” by Sir Henry 
Hardingk Cunynghame, K.C.B., have 
been reprinted from the Jvurnaf and the 
pamphlet (price two shillings) can be obtained 
on application to the Secretary, Royal Society 
of Arts, John-street, Adelphi| London, W.C. 

A .full list of the Cantor Lectures, which 
have been published separately, and are still 
•on sale, can be obtained on application. 


PROCEEDINGS OF THE SOCIETY^ 

COLONIAL SECTION. 

Tuesday afternoon, April 20; Sir Godfrey 
Ykatman Lagdex, K.C.M.G., in the chair. 

The Chairman said he took the chair in the un¬ 
avoidable and regrettable absence of Lord Brassey, 
and his first and pleasant duty was to introduce the 
reader of the paper. Mi. Muiray, he said, was an 
old friend of his who had gained experience in several 
continents, having ser\ed in various capacities in the 
public service. Mr. Murray started his career in 
British New Guinea as Private Secretary to the 
Governor, and was afterwards made Resident 
Alagistrate. During the South African war he had 
the good fortune of being transferred to the Trans¬ 
vaal, where, at the time the great work of lebuilding 
the fabric of Go\eminent was going on, great scope 
W'as afforded to his energy and ability. In the Trans¬ 
vaal Mr. Murray served in various capacities, one 
being as Nati\e Commissioner, and in performing the 
functions of that office he had charge of a large 
population of nalues, and had very responsible 
duties of a magisterial chaiacter. Later he was 
called home and appointed Private Secretaiy to the 
Under-Secretaiy of btate for the Colonies. In all 
those spheres he had the opportunity of gaining most 
valuable information, and he had always shown a 
keen ambition to giasp the higher side of politics. 
It should be the aim of Great Britain to encourage 
young officers of that character to study Imperial 
questions, and, therefore, in the name of those present 
he offered to Mr. Murray a very warm welcome. 

The paper read was — 

THE ROAD TO SOUTH AFRICAN 
UNION. 

By the Hon. Ch vklks Gideon Murray. 

I consider it a high privilege to address so 
distinguished a Society on a subject with w'hich 
so many of its members must be intimately 
acquainted; but it is wdth considerable diffi¬ 
dence that I venture on the task, and more so. 
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looking to the fact that it is a subject which 
bristles with controversy at every turn. 1 shall, 
however, endeavour to deal with it in such a 
spirit as will not, 1 trust, infringe the traditional 
usage which has uniformly mark(‘d the sub¬ 
mission of papers for your consideration. You 
may, perhaps, seek the ground on which I 
address you on a Colonial topic, and, there¬ 
fore, by way of personal introduction, I may 
say that for the past ten years my official life 
has brought me into direct contact with 
Colonial problems in Australasia and South 
Africa. My task is rendered the more difficult 
because certain distinguished gentlemen well 
versed in South African affairs, among whom 
I might especially mention Sir Richard 
Solomon and Sir Lewis Michell, have recently 
delivered addresses on the subject of South 
Africa. They, 1 believe myself to be correct 
in saying, have confined themselves chiefly to 
an explanation of the terms and provisions of 
the Draft South African Constitution Bill. So 
far as I am aware, however, no address has 
yet been delivered dealing historically with 
outstanding features leading up to the present 
situation, nor indicating the ways in which 
physical conditions have gradually forced the 
South African people to combine in despite of 
all the strong political factors tending to 
produce unrest and disunion. I propose, 
therefore, to give* you a sl^ort account of what 
I may call “ The Road to South African 
Union.” In doing so, I will refer to the 
Customs Conferences, the railway question (a 
perennial source of bitterness), the Defence 
Conference, and some other conferences. 
Incidentally I will tell you of the Inter¬ 
colonial Council of the 'Transvaal and Orange 
River Colony, and I will touch upon one or two 
other factors in past war history of South 
Africa, the presence of which should tend to 
establish unification on a firmer basis than 
could otherwise have been the case. I also 
propose, if time allows, to end up with a brief 
survey of the racial question as between Briton 
and Boer. 

With no insurmountable physical barriers, 
and, therefore, for natural reasons, a country 
suitable for one Government, the history of 
South Africa since 1837—the year of the big 
trek and the time of the liberation of the 
slaves in Cape Colony—has, until recently, 
been one of disunion. Separate State after 
separate State was proclaimed—first of all in 
1854 the Orange Free State ; then, in 1858, a 
number of communities established north of 
the Vaal River were consolidated into one 


republic, the Transvaal. Natal, in the year 
1856, was given a constitution. In addition to 
these four main States, in 1884 Basutoland 
was declared a Protectorate under British 
sovereignty. In 1895 the Bechuanaland Pro¬ 
tectorate was formally established. In 1889 
that great Empire builder, Cecil Rhodes, took 
possession in the name of the Chartered 
Company of the large territory now known as 
Southern Rhodesia. There is also the native 
territory of Swaziland, wffiich, in consequence of 
the extravagance of its late ruler, Umbandini, 
has recently been partitioned between the 
natives and the whites in order to satisfy the 
concessions which he so recklessly gave. 
'This territory, as in the cases of Basutoland 
and Bechuanaland, is administered by a 
Resident Commissioner, who is responsible to 
the High Commissioner of South Africa. 
Then, lastly, there is the native territory of 
Zululand, which was in 1897 annexed to Natal 
and IS no longer an entity of its own, although 
the influence of the Zulu race upon the history 
of South Africa, civilised and uncivilised, can 
never be obscured. Here then we have, 
together with Cape Colony, eight different 
States in one country, each State working out 
its own destiny locally and nationally on its 
own distinct lines, notwithstanding the fact 
that in every sense collaboration and com¬ 
bination was and is the only rational policy. 

It is by no means in retent years alone 
that the policy of union, as opposed to dis¬ 
union, has been regarded as one to be pro¬ 
moted in South Africa, for as early as 1857 
Sir George Grey, one of the greatest of South 
Africa’s Governors, wrote:—“By a Federal 
Union alone the South African Colonies can 
be made so strong and so united in policy and 
action that they can support themselves against 
the native tribes.” In response to his efforts, 
the Orange F'ree State Volksraad in 1858 
passed a resolution favouring a plan of Federa¬ 
tion. The Imperial Government of the day, 
however, refused to sanction any step which 
might bring in its train increased responsi¬ 
bilities to themselves, and thus the first move¬ 
ment towards union was crushed and the 
policy of decentrajiif^tion gained stronger root. 

In 1876 Lord Carnarvon, who was then 
Colonial Secretary, induced the Imperial 
Government to pass an Act enabling the 
various Governments in South Africa to con¬ 
federate whenever they desired to do so. The 
movement emanated from home and not from 
South Africa, and, therefore, nothing came of 
it. May I here interpolate the observation that 
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movements for federation or unification, 
whether in South Africa, the West Indies, or 
any other portion of His Majesty’s wide 
dominions, can only succeed when they sprin^j 
spontaneously from the people on the spot ? 
Lord Carnarvon’s failure has taught us to walk 
warily in constitutional experiments of so 
delicate a nature. 

While other factors for disunion w'ere in¬ 
creasing in number, the most marked of which 
w^as the jealousy created by the growing rail- 
w^ay competition, there appeared on the horizon 
one bright ray of light. ] ustice and expediency 
demanded certain concessions to the inland 
States in rebates of Customs duties. As a 
consequence, the first Customs Conference 
assembled in i8b8 at Cape Town, between 
representatives of Cape Colony, the Orange 
Free State, and Natal. This Conference 
achieved nothing, but in the following year 
another Conference met at Bloemfontein, which 
result'd in the establishment of a Customs 
union between Cape Colony and the Orange 
Free State. This was gradually extended to 
other States, and in January, 1899, before the 
late Transvaal ^\^ar, a Customs union had been 
constituted between Cape Colony, the Orange 
Free State, Natal, Basutoland, and the 
Bechuanaland Protectorate. By the terms of 
this Union, goods which passed through the 
coast colonies to the Transvaal were subject 
to a transit rate. The war intervened; and 
here let me say that it is not my intention to 
make allusion to that particular period of 
South African history beyond stating as my 
view that the w'ar and its settlement have 
brought within nearer range the unification of 
the South African States. In this respect I 
may also mention the grant of self-government 
to the Transvaal and the Orange River Colony, 
which, by the way, has gone far to dispel Boer 
distrust and suspicion of British government, 
and will enable a South African nation to be 
founded upon a basis of racial compromise 
rather than upon racial antagonism. 

In 1903, as soon as the administrative re¬ 
construction following on the war was pro¬ 
gressing towards completion, a Customs 
Union Convention assembled at Bloemfontein 
under the presidency of Lord Milner. As a 
result, the Transvaal under her new Govern¬ 
ment entered the Customs Union, from which 
she had previously stood aloof, and, with 
Southern Rhodesia also included, there 
appeared for the first time a union of all 
British South Africa for one definite object. 
Transit rates were abolished, and the charge 


for collection of duties at the coastal ports 
was fixed at five per cent. This Conference is 
especially noteworthy, in that in addition to 
dealing with Customs matters it passed a 
resolution in favour of the formation of a 
South African Commission to gather accurate 
information on affairs relating to natives and 
their administration and to make recommenda¬ 
tions. The resolution began with the words': 
—That in view of the coming Federation of 
the South African Colonies . . .” The 

Commission was appointed under the chairman¬ 
ship of Sir Godfrey Lagden, and issued the 
most valuable report on native affairs and 
policies which has ever seen the light in 
South Africa. This report has been published 
as a Parliamentary paper, and is accessible to 
all who may care to study it. 

In 1906, at Pietermaritzburg, another Con¬ 
ference met in conclave, this time under the 
presidency of Lord Selborne, the present High 
Commissioner. During the three years w'hich 
had elapsed since the previous Conference 
South Africa had passed through a most severe 
period of financial depression, from which she 
is now slowly but surely recovering. Her 
people were disheartened, local jealousies had 
become more acute, and the lack of fresh 
capital was throttling industrial enterprise. 
The natural tendency of the various States was 
to fight independently for their own hands 
irrespective of the interests of their neighbours. 
The delegates, however, realised the responsi¬ 
bility resting on their shoulders, and, entering 
into the Conference in a spirit of compromise 
and toleration, produced a workable conven¬ 
tion. This convention was discussed in the 
different Legislatures in detail, but had to be 
passed or rejected as a w^hole, for the reason 
that the result of rejection in part by any State 
would probably have meant a Customs war. 
The convention was accepted by all Parlia¬ 
ments, and South Africa, by her sacrifice of 
local interests on the altar of national advance¬ 
ment, was now one step nearer unification. 

I may with some advantage ask you to compare 
the condition of Australia in respect to her 
Customs with that of South Africa. Prior to 
Federation, each State in Australia had its 
separate tariff. When the States federated 
themselves, they proceeded to prepare a Cus¬ 
toms convention. In South Africa, however, 
this has already been done. Thus the local 
jealousies which in the case of Australia 
tended, during the preparation of the tariff, to 
subordinate Federal to State interests, will be in 
the case of South Africa practically eliminated. 
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As I before observed, the railway question 
has been a chief factor in the disunion of 
South Africa; though, to be perfectly fair, 
it may be said in another sense to have 
had also the opposite effect, for the issues 
which it has raised have been so grave, 
and led to such acrimonious controversy, that 
many people, in a position to judge, have 
long ago formed the opinion that the only 
possible solution of the problem is a complete 
amalgamation of the railways of British 
South Africa. While in 1873 there were 
63J miles of railway, in 1885, owing to the 
discovery and opening up of the Kimberley 
diamond fields, that number had been in¬ 
creased to i,4q 8 miles. In 1886 the Transvaal 
goldfields were discovered. In May, 1892, 
the Cape Colonial section of the railway, 
which included lines from Port Elizabeth and 
East London, had, by arrangement with the 
Free State, reached Viljoen’s Drift in the 
Vaal River, 30 miles from Johannesburg, and 
by September of the same year this line had 
been extended to Johannesburg by the 
Netherlands Railway Company. Cape Colony, 
owing to her agreement with the Orange 
Free State, was, from a railway point 
of view, in a much stronger position than 
Natal, who in the meantime had not been 
idle, and had also linked up by rail her port 
of Durban with Johannesburg. In 1894 the 
Delagoa Bay railway to Johannesburg W'as 
completed. This route is 89 miles shorter 
than that from Durban, and the Transvaal 
owns 341 miles of that railway, as against 
178 miles on the Natal route and 49 miles on 
the Cape route. As an independent State, the 
Transvaal could hardly be expected to forego 
any of the advantages which she derived from 
this command over the Delagoa Bay line, 
and I often notice that the anti - federa- 
tionists in the Transvaal of to-day are people 
who have been much influenced in taking up 
that attitude by the fear of losing any of those 
advantages. Since the moment of the com¬ 
pletion of the Delagoa Bay Railway, the whole 
of the railway politics of South Africa have 
centred round that line. The Transvaal 
Government commenced by fixing rates which 
in a very short space of time acted detri¬ 
mentally upon the transit trade of Cape Colony, 
and, in a lesser degree, upon that of Natal. 
Cape Colony, however, cannot in this instance 
be regarded altogether as. the iiyured innocent, 
lor she had not disdained to take advantage of 
her position at the expense of the Transvaalers 
when commanded the only railway line 


from the coast to Johannesburg. Matters 
reached such a pass that in 1895 a Railway 
Conference was held at Cape Town, at which 
all the States were represented. The dele¬ 
gates at this Conference could come to no 
agreement and they separated without arriv¬ 
ing at any solution of the important 
matters which had caused their assemblage. 
The Colony thereupon proceeded to have the 
goods which passed over her railways ridden 
by transport wagons from the Vaal River to 
Johannesburg, and so fixed the rates as to 
allow her lines to compete with Durban and 
Delagoa Bay. The Transvaal Government 
retaliated by closing the Drifts, and war nearly 
ensued, but this was averted by the interven¬ 
tion of the Home Government, who prevailed 
upon the Transvaal to reopen the Drifts. In 
1897 the Orange Free State assumed control 
of the lines within her territor)^ Under this 
arrangement she fared so badly, her gross 
receipts from that source dropping from 
j^i,043,835 in 1896 to ^^*738,804 in 1898, that 
had it not been for the outbreak of the War in 
1899 she would have been forced either to 
resume her railway alliance with Cape Colony 
or to have amalgamated her railway interests 
with the Transvaal. In either event a w’ar of 
rates would have been almost inevitable. 

On the 31st October, 1902, the British 
military authorities handed over the railways 
of the Transvaal and Orange River Colony to 
the Common Governor in whom they were 
vested by Order-in-Council. Lord Milner, 
with the goal of Federation ever before him, 
recognised the baneful effect upon this object 
which would result by allowing the tw'o sets of 
railways to revert to their former separate 
existence. In advocating their retention as 
one system he wrote to Mr. Chamberlain in a 
memorandum dated the 5th February, 1903 :— 

“ It would appear that as a pure matter of business 
the immediate sacrifice made by the Orange River 
Colony in respect of its railway revenue is more than 
compensated for by the ultimate advantages of 
partnership with the Transvaal, and by giving the 
latter an interest in the development of railways 
south of the Vaal, instead of its regarding such 
development with indifference or even hostility. And 
looking at the matter^lrom a broader point of view— 
the point of view of the economic development of 
Central South Africa as a whole and the good 
relations between the two colonies—-the substitution 
of a great common interest for conflicting local 
interests, the impulse given to co-operation and the 
advancement of the Federal principle, are calculated 
to be of infinite value not only to the two colonies 
but to their neighbours.*’ 
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Shortly afterwards was created the Inter¬ 
colonial Council, which was established by 
Order-in-Council, dated the 20th May, 1903. 

Clause 4 of the Order tells us that the 
Council was established to advise the High 
Commissioner and Governor on certain matters, 
the more important of which were -(i) the 
financial administration of the Central South 
African Railways (the Central South African 
Railways being the railways of the Transvaal 
and Orange River Colony) and the employ¬ 
ment of their revenue ; (2) the expenditure on 
the South African Constabulary; (3) any matter 
connected with the administration of the 
Central South African Railways and the South 
African Constabulary or any other branch of 
the public service common to the Transvaal 
and the Orange River Colony. 

The Council consisted of 14 nominated 
members with the High Commissioner as Pre¬ 
sident. Of these members ten were official, 
while two w^ere elected from amongst them¬ 
selves by the unofficial members of the Legisla¬ 
tive Council of the Transvaal, and the unofficial 
members of the Legislative Council of the 
Orange River Colony elected a similar number 
from amongst themselves. 1 n this manner the 
business interests of each colony were repre¬ 
sented on the Inter-Colonial Council. The crea¬ 
tion ot this Council was severely criticised by 
the public and the Press, each journal and 
individual attacking it from the standpoint of 
the particular colony and interest represented, 
and this continued up to the time when 
the Council was dissolved in June of last 
year. The Council, however, kept boldly on 
its way, and whatever criticism can be levelled 
at it in regard to its sacrifice of purely local 
interests, its records will always demonstrate 
the fair-mindedness of its decisions in con¬ 
nection with inter-colonial railway matters. 
In the early days of the Council, one of its 
most important duties was the control of the 
South African Constabulary, which involved 
an expenditure of close upon one million 
sterling per annum. This was a decreasing 
responsibility as the years passed by, for the 
number of that force was constantly being 
reduced and the expenditure in like pro¬ 
portion, and I may here observe that there is 
nothing extraordinary in this reduction in 
numbers, for as the country quieted down after 
the war, and gradually resumed its normal 
state, so did the necessity decrease for 
a large force of mounted constabulary. On 
the granting of self-government the con¬ 
trol of the force was taken out of the hands 


of the Council and handed over to the 
two colonies. His Majesty’s Government so 
far recognised the wisdom of Lord Milner’s 
policy in promoting the creation of the Inter¬ 
colonial Council that, on the grant of 
self - government to the Transvaal, they 
included a clause in the Act providing for its 
reconstitution and maintenance ; but allowing 
for its abrogation in the event of six months’ 
notice being given on either side after self- 
government had been granted to both colonies. 
This was as much as could have been done by 
the Hoiiie Government, and the action taken 
by the two Governments interested in determin¬ 
ing the Council at the end of six months is not 
justly to be construed as a reflection on the 
policy, since the ground for it was a desire 
to be each in full possession of its own re¬ 
sources with the view to the coming of union, 
and since, though the Council was terminated, 
those of its functions which related to railways 
continued to be vested in a Railway Board 
representing both colonies. 

And now let us pass to South African de¬ 
fence, a subject which has already occupied 
the attention of the various States-—and which 
acquired special prominence at the time of 
and since the Natal (Zulu) Rebellion of 1905. 

I remember so well the outbreak of this re¬ 
bellion. The Duke of Connaught was visiting 
South Africa. At a garden party given by the 
Mayor of Pretoria in honour of his Royal High¬ 
ness, the news was whispered round that the 
natives had risen in Natal. Great, naturally, 
was the excitement amongst the soldier guests, 
who scented w^ar, while the civilians, of w’hom 
I was one, could only ponder on the horrors of 
it, and think of the lonely farmsteads and the 
women and children who might be exposed to 
all the inhumanities of native warfare. But to 
what extent were the expectation's of the soldiers 
to be fulfilled ? I will tell you—by the despatch 
of half a battalion of the Cameron Highlanders 
to Pietermaritzburg, who were kept in that 
town as a garrison during the remainder of the 
rebellion. Natal had woke up to the fact 
that m the train of responsible Government had 
come responsibility for defence, and she was 
determined, if possible w’lth her own resources, 
to quell the disturbances which so incontinently 
had arisen in her midst. This, as events 
turned out, she was unable to do, but her 
resolute efforts to achieve this object, watched 
with admiration by the other States, aroused 
in them a similar spirit of emulation. They 
stepped in with offers of men and supplies, 
and between them, and without recourse to 
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Imperial assistance, the rebellion was finally 
subdued. 

The spirit which produced this united action 
was not allowed to die, for in January, 1007, 
at the insti^ication of the Cape Government, 
representatives of Cape Colony, the Transvaal, 
Natal, the Orange River Colony, and Southern 
Rhodesia, met at Johannesburg, under the 
presidency of Lord Selborne, to discuss the 
question of South African Defence. It will be 
sufficient for the purpose of this paper if I 
give you the wording of the first resolution 
passed at this Conference:—“That this 
Conference is of opinion that a scheme for the 
combined defence of the British South African 
Colonies should now be arrived at which may 
prepare the w'ay for the ultimate federation of 
the defence forces of South Africa.'’ The 
Conference then proceeded to draw' up a 
scheme which, amongst other matters, pro¬ 
vided that the terms of enrolment for all 
permanently paid Volunteer and Militia Forces 
should be for service anywhere in South Africa, 
and, further, that in the event of any war or 
disturbance arising in South Africa the colony 
which became engaged should, with certain 
provisos, have the right to requisition the other 
colonies for the assistance of such forces as 
might be provided for by the terms of her 
agreements. This Conference has not yet 
produced any tangible results, but the time is 
not far distant when we may hope that its 
labours will bear good fruit and be embodied 
in a “ South African Defence Bill.” 

I have now attempted to outline some of the 
most salient points in connection with the 
growth of a Unified South Africa. In addition 
to the matters with which 1 have already 
dealt, it is necessary to bear in mind that 
Inter-Colonial Conferences have likewise been 
held, firstly, to disc uss the establishment of a 
South African Court of Appeal—w’hich by the 
way has taken shape in the Draft Constitution 
Bill—and, secondly, for the purpose of bring¬ 
ing the postal affairs of the different colonies 
into line. Similarly the force of geographical 
conditions produced joint action in other 
matters, perhaps relatively unimportant, but 
still of interest, such as' joint survey, joint 
measures for eradication of stock diseases 
which never cease from troubling, and also 
joint measures for the destruction of locusts. 
All these Conferences afforded opportunities 
for a free exchange of views between leading 
representatives from each colony, not only on 
the points strictly within'the terms of refer¬ 
ence, but on many other subordinate matters, 


the prior discussion of which must have been 
of great assistance to the delegates, many of 
whom had taken part in those conferences in 
settling the terms of the Unification Bill. So 
complete is it proposed that this unification 
should be—and may I lay particular emphasis 
on this point ?—that all revenues from whatever 
source arising, over which the several colonies 
have at the establishment of the Union power 
of appropriation, are under the terms of the 
Bill to be vested in the Governor General-in- 
Council, and to be administered by the 
Central Government. Two funds are to be 
formed—a Railway and Harbour fund, into 
which are to be paid all revenues accruing from 
the administration of the railways, ports, and 
harbours—and these revenues will be appropri¬ 
ated to those purposes alone—and, secondly, a 
Consolidated Reserve fund, for the receipt of all 
other revenues. The Central Government are 
also to assume all debts and liabilities of the 
various colonies, while all stocks, cash, 
bankers’ balances, Crown lands, public works, 
and securities for money belonging to each 
of the colonies at the establishment of the 
Union are to become the property of the 
Union. 

If I may trespass upon your patience for a 
short time longer, 1 should like to add a few 
remarks concerning the racial question betw^een 
Briton and Hoer, a question which cannot 
but have a very important bearing upon 
the futurt' success or otherwise of a unified 
South Africa. I do not regard this ques¬ 
tion in the same—may 1 say despondent— 
light as do many of my compatriots both in 
South Africa and this country. There are few' 
people, if any, who would be so bold as to 
attempt to argue that in the first and even 
the second South African Parliament the 
Boers will not be in a majority. But is this 
an argument against unification ? Sir George 
Farrar, Mr. Lionel Phillips, and other gentle¬ 
men of well-know'n British sympathies, appa¬ 
rently do not think so. They have stood 
shoulder to shoulder with their Boer neigh¬ 
bours, and have strained every nerve to lay 
the foundations of a South African nation ; 
and if they who have made the country their 
home are satisfied that their work will not be 
in vain, surely we may hope with them that 
Briton and Boer will work whole-heartedly 
together for the common good. I came across 
a few sentences in a letter by their own corre¬ 
spondent published in the Morning Post of 
the 13th of this month which so strongly sup¬ 
ports this view^ that perhaps I may be per- 
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mitted to give you the extract verbatim. He 
says:— 

“ Opponents of Union on the British side have not 
hesitated to assert that the movement for Union is a 
plot for the permanent establishment of Afrikander 
power, and Britishers who have supported the scheme 
as calculated to promote the better government of the 
Empire have been branded as the miserable dupes 
of the Dutch. When, however, all the world knows 
that the old leader of Afrikanderdom, Mr. Jan Ilof- 
meyer, is moving heaven and earth to prevent the 
Union of South Africa the absurdity of such charges 
is at once laid bare.** 

In considering this racial question, I often 
wondered whether its solution will be found 
either in the fusion of the two races, or in the 
influx of largo numbers of immigrants from 
other countries ; and I have come to the con¬ 
clusion that it will be found in both. But the 
one which more particularly I wish to touch 
on to-day is the former. 

I shall always remember the occasion upon 
which was brought home to me the first real 
glimpse of the possibility of the fusion of the two 
races. About a year and a half after the w'ar 
I was travelling on ofticial business through a 
lonely part of the Northern Transvaal, and had 
stopped for the night at a small wayside inn. 
During the evening two old Boer farmers came 
in for some refreshment, and sat talking to¬ 
gether—in Dutch, of course—on the general 
situation. 'Ihey talked quite loudly, and I 
could not but help ov^erhearing w^hat they were 
saying. In the course of their conversation 
one said to the other, “ Are you sending your 
children to the English school’* (meaning the 
Government school)“ Yes,” said the other. 
“But, ' said the first, “why are you doing 
that ? I personally will have nothing to do 
with the English or their language, nor w'ill I 
allow my children to.” “Oh,” said the 
second Boer, “ neither will I, but my children 
must, otherwise they will be handicapped in 
life, and I wish them to make money.** How this 
little scrap of conversation opened my eyes to 
the fact that if the language question were 
tactfully and delicately handled, this, coupled 
with other factors to which I will shortly 
refer, would go far towards bringing the two 
races together. The Boers are an obstinate 
race of strong and tenacious opinions, who, 
if they had found that they were being 
compulsorily deprived of their language— 
which, however unliterary, they love—would 
have spared no effort not only to retain that 
language but also to injure the nation who had 
dared to attempt to accomplish its destruction. 


Lord Selborne recognised this, and in his 
famous Memorandum on Education, pub¬ 
lished in 1905, he embodied the principle of 
the dual language. It may interest you to 
know that this Memorandum formed the 
general basis of the Education Act which was 
passed by the Crown Colony Government of 
the Transvaal, and its principles were practi¬ 
cally re-embodied in the subsequent Act^ 
passed after the grant of responsible govern¬ 
ment. The Memorandum aroused much 
adverse criticism at the time on the part of 
the extreme British section of the population, 
but its justification is to be found in the fact 
that it has enabled British and Boer children 
to study side by side in the Government 
schools. This principle of a dual language 
has been carried still further, for it has been 
introduced into the South African Unification 
Bill, and I personally consider that we need 
regard its inclusion with no greater suspicion 
than we do, for instance, the language ques¬ 
tion in Canada. I had the good fortune to 
travel in that rich and prosperous country 
last year, and found there a racial ques¬ 
tion which appeared to me to exceed any¬ 
thing I had witnessed in South Africa. 
While on that tour (in Canada) I was so 
fortunate as to have the opportunity of 
discussing the two racial questions w’lth one of 
the most eminent statesmen of that country. 
And before I go any further let me say that the 
comparison which I am about to draw between 
the racial question as it exists in South Africa 
and as it exists in Canada to day is made in 
no spirit of disparagement to Canada, for that 
country has by the powerful position which 
she has acquired for herself not only in the 
British Empire but in world at large placed 
herself without the range of any but favourable 
criticism. The statesman of whom I spoke 
pointed out to me that, whereas in Canada 
the French people lived mainly in the one Pro¬ 
vince of Quebec, had their own religion (Roman 
Catholicism), their own language (a literary 
one), all their local interests in common, sat 
on their Parish and Town Councils together, 
with no admixture of the British Canadian 
clement; on the other hand, in South Africa 
the Britons and Boers lived side by side in all 
provinces. In South Africa there were certainly 
as in Canada two languages, but that of the 
Boers was an unliterary one; their religion 
was the same, while in Canada it was not; 
and^ unlike Canada, their parochial and pro¬ 
vincial affairs were bound to be considered 
from the point of view of the common good 
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for if not they only injured their own common 
interests. With all these factors for fusion of 
the two races he asked me how there could be 
distrust for the future of South Africa. Many 
of us, I believe, will live to see a South African 
nation under the British flag built up, not only 
on the basis of national harmony, but on a 
foundation from which all racial discord has 
been eliminated, and only the elements of unity 
and concord remain. 


DISCUSSION. 

The Chairman (Sir Godfrey Lagden) thanked the 
reader for his extremely interesting contribution, and 
thought that critics would find it very difficult to 
fulfil their mission in regard to the paper, as there 
was so little in it that persons conversant with South 
Africa could criticise. As the reader said, the ques¬ 
tion of South African union bristled with difficulties 
that had been existing for a great many years. He 
himself was in South African territory for the best 
part of thirty years, and the difficulties were bristling all 
the time he was there; people often talked about what 
Sir George Grey and Lord Carnarvon had done re¬ 
garding Federation, what a hopeless failure it had been, 
and what a hopeless failure it was always going to be. 
That view, he was thankful to say, had now been dis- 
pelled, and he was quite certain that people in Great 
Britain, as well as in South Africa, would admire the 
way in which the question was approached by the states¬ 
men who conceived the idea of promoting the last con¬ 
ference, and by the delegates who were appointed to 
discuss the problem. The emly way success was 
achieved, was by the very fine spirit of compromise 
with which every one of those delegates entered the 
conference-hall. It had to be remembered also that 
the whole thing was done upon the initiative of the 
colonies themselves, and not by any inspiration re¬ 
ceived from the Government at home. The results 
were a great deal more than could have been ex¬ 
pected by most people. If all the colonists 
were not satisfied that they had gained or 
would gain all they desired by the pro.spective 
union, he was certain that all agreed that the attempt 
to co-ordinate the views of the different colonies had 
been a very able one. Personally he thought there 
was no doubt that, just as the Act of Union, so far 
as it had gone, had been unanimously accepted in 
principle in South Africa, so in due time a solution 
or solutions would be found of all those differences of 
detail which at the present moment were being dis¬ 
cussed throughout South Africa and in its Parlia¬ 
ments. One immediate result of the steps that had 
been taken to unify South Africa was the almost 
sudden disappearance of what was called racial feel¬ 
ing, and racial antipathy now seemed almost a thing 
nfvthe past Another great question in South Africa 
that had been affected by the conference was what 


was called the great native question. The native in 
South Africa for many years past had been looked 
upon as a hewer of wood and a drawer of water, very 
little better than an animal; but the time had come 
when the great leaders of South African thought 
had recognised that was their imperative duty to 
provide for development, to guide and not suppress 
the legitimate aspiiations of the native races in South 
Africa. That feeling had found a voice in the counsels 
of statesmen of South Africa in the conference that 
had lately been held; it was a manifestation to the 
people of South Africa of the importance of the 
question, and a manifestation to the native that the 
white man was not going to grind, him down, but 
that if he behaved himself he would be well and fairly 
treated. There were many difficulties in the path of 
union. One remarkable feature that had struck him 
more than anything else was the rapid way in which 
so many of the difficulties had been removed since 
the first idea of holding the conference was mooted. 
As Sir Lewis Michell was presetit, he took the oppor¬ 
tunity of congratulating him as a delegate of the 
conference, and as one who had for many years 
done so much to promote unity, and he also con¬ 
gratulated those in South Africa who had promoted 
a conference that led to such desirable results. If 
he interpreted the wishes of the audience aright, he 
thought it would be that they wished all success in 
future to the task the people of South Africa had set 
themselves of building up a great dominion of the 
British Empire. 

The Hon. Sir Lewis Michell said a great deal of 
spade work had been already done in connection with 
the question of union. Conferences had been held 
for many years past, and he himself had attended no 
less than six in addition to the Convention from 
which he had just come. In 1902 he attended on 
behalf of Cape Colony a conference at Pretoria on 
the subject of a mint. All parties much desired to 
have a uniform coinage, but the conference split on the 
subject of the head of the late Queen Victoria. He 
for his part was not prepared to remove that venerated 
head from the coinage and substitute that of Paul 
Kruger. The conference, therefore, came to nothing. 
There was also a conference on Colonial Defence and 
another conference on Uniform Joint Stock Law, the 
latter making a voluminous report, which was buried 
somewhere. There was also a customs conference in 
1898, but it was found afterwards that the decisions 
of the various colonies at that conference were set at 
nought by the fact that there was no agreement as to 
railway rates, and, tbefefore, uniform customs rates 
were nullified by railway rates which were not uni¬ 
form. In 1903 he attended a conference at Bloem¬ 
fontein under the presidency of Lord Milner, to whom 
South Africa was so much indebted. That agreement 
lasted until 1906, when anew conference met at Bloem¬ 
fontein under the pteeidency of Lord Selbome. 
Another agreement was anived at, but it did not 
satisfy the various coloiues, and a farther meeting was 
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held in Pretoria in 1908 when nothing at all was 
effected. It was, therefore, decided that at a very early 
date the various self-governing colonies should meet 
in Durban to endeavour to arrive at union. That was 
a great step forward. The conference met on the X2th 
October last year and concluded its labours on the 3rd 
of February this year, and did a great work in drawing 
up the Draft Act of Union. That Act had since been 
submitted to the various Parliaments in South Africa 
and had been passed in the Transvaal and the 
Orange River Colony without any amendment, 
passed in Natal subject to a referendum, and passed 
at the Cape with various not very important amend¬ 
ments. On the 3rd of May the Convention would meet 
again in Bloemfontein to see whether they could 
harmonise the amendments, and if they could, as he 
thought was possible, the Prime Ministers of the self- 
governing colonies would visit England and ask thelm- 
perial Government to make the Bill an Act of Parlia¬ 
ment. It was said in some quarters that federation 
would be sufficient. The conference had before them 
the examples of Australia and Canada, the federation 
of the German Empire, and of the Swiss cantons, and 
after considering them had preferred the type of 
legislative union that was created by the union of 
England and Scotland, or perhaps some would prefer 
to say by the annexation of England by Scotland. 
It had been said that the conference should have 
been content with the example of Canada. On that 
point he would read a very short extract from the 
“ Life of Sir John Macdonald,” the maker of the 
Dominion of Canada, recently written by Dr. Parkin. 
In 1865 Sir John Macdonald said :—“ I have again 
and again stated in the House that if practicable I 
thought a legislative union would be preferable. 1 
have always contended that if we could agree to have 
one Government and one Parliament legislating for 
the whole of these peoples it would be the best, the 
cheapest, the most vigorous, and the strongest system 
we could adoj>t.” lhat was the system adopted in 
South Africa, and under it the union of South Africa 
would be one of the brightest jewels in the crown 
of Great Britain. The united colonies would form 
a compact territory possessing much good land, a 
hardy population, and many valuable ports, and he 
was thankful to say a contented and loyal popula¬ 
tion. He was quite sure that if the union went 
through, and Great Britain was ever in want of 
assistance, she would obtain it from her sons of both 
races in South Africa. 

The Hon. Sir J. Liegs Hulett, M.L.A. (Natal), 
endorsed almost everything that had been said in the 
paper, but thought the reader made a little mistake 
in dating the formation of Natal as a British colony 
from 1856, because prior to that Natal had two 
Governors, Governor West and Governor Pine. In 
1856 an elected Chamber was established in Natal by 
Governor Scott. He himself was a colonist of over 
fiffy years, and was interested in the development of 
the material resources of a portion of South Africa. 


The legislative union of the various colonies was 
perhaps the most important event in the history of 
South Africa. He had been in favour of the union 
for very many years, and as a member of the Legis* 
lature for a quarter of a century had done all he 
possibly could to carry forward the spirit of union. 
In speaking to his constituency before leaving South 
Africa he endeavoured to impress upon them the 
necessity of accepting loyally the Draft Constitution. 
It was a different union from that which had takeb 
place in Canada and in Australia. It might be said 
in one respect not to have sprung from the people 
but to have been forced upon them, but in another 
respect it had sprung from the people’s representa¬ 
tives. The idea of union had been in the minds of 
the people, but its sudden coming was a matter of 
great surprise. No mandate had been given to the Con¬ 
ference on Customs which met at Pretoria in May last. 
Difficulties arose in various portions on Customs, and 
if the conference at Pretoria had broken up without 
doing anything chaos would have reigned from one 
end of South Africa to the other. But the delegates, 
as statesmen, considered that they were able to go 
beyond the bounds of their commission, and they 
proposed that a conference of representatives of all 
the States should meet in Durban for the considera¬ 
tion of the question. Every State was taken by 
surprise, but the objections raised were quietly calm¬ 
ing down so that at the present moment the four 
Parliaments of South Africa had practically passed 
the Draft Bill. Certain objections had been raised 
in Natal and Cape Colony, but it would have been 
impossible to frame a Constitution that had no 
objectionable points. At the present moment the 
world was looking either at the birth of a nation or 
the blasting of a people’s hopes. South Africa 
could not remain in the position it was now in. It 
was bound to go forward to legislative union. As 
a very old colonist he looked forward to a bright 
prospect in the material prosperity of the country. 
He believed no other portion of the world contained 
greater possibilities for a large and important nation 
to arise. The greatest difficulty that had to be con¬ 
tended with was the native question. As a Natal 
man, and a Ministei of the Crown who had had the 
natives of the colony under his charge, he knew the 
weakness of the natives and their good points. The 
Chairman had done a very important work in South 
Africa in regard to the native question. There had been 
rel^llions in Natal, but rebellions would not be likely to 
occur again if the united wisdom of a united South 
Africa dealt with the question. Natal was chiefly the 
British portion of South Afric'i, though there was an 
important Dutch population, amongst whom he had 
many friends. He was sure the racial question 
would gradually be diminated as an important 
factor, because he believed both races were bent 
upon establishing upon a right basis a common¬ 
wealth of good-will one towards the other. The racial 
question would be settled much more quickly in the 
Transvaal and in the Orange River Colony than in 
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the other portions of South Africa, and probably the 
racial difficulty would be more slowly erased from 
men’s minds in Cape Colony than in the region 
where there had been war, because the fact of the 
frightful war of the past had caused men to think, 
.and when men began to think they would soon 
begin to act. There was not the same difficulty 
that was experienced in Canada. In South Africa 
the races were intermingled ; in Canada they were 
distinctly separated. He was a loyal Briton, but he 
was heartily devoted to the Garden Colony of South 
Africa. 

Mr. P. J. H. Hannon (late of the Department of 
Agriculture, Cape Colony) appreciated the paper 
because, he thought, in this country it was necessary to 
spread information about South Africa a great deal 
more at present than had been done in the past. He 
had been a good many years in South Africa, and had 
seen something of every side of the life of the country, 
and could not help feeling how much the people ol 
Great Britain had to learn with regard to South 
African life and conditions. Personally he felt 
grateful to the reader for bringing out the great 
indebtedness of South Africa to Lord Milner for his 
splendid, statesmanlike work towards South African 
Union. When the history of South Africa came 
to be written from the inside, Lord Milner and 
those associated with him in the regime which 
followed the war would receive their full measure of 
credit. Anyone who had read the speech of the Chief 
Justice of Cape Colony, delivered some weeks ago, 
would see how small were the points that had been 
raised against union. The necessity now was to devote 
energy to carrying out the great work of development 
which must necessarily follow the accomplishment of 
union itself. As had been said, only those who had 
been in South Africa, and face to face with the possi¬ 
bilities of the country could have any idea of what 
could be done there when all its forces were co¬ 
ordinated. 

The Chairman, in proposing a vote of thanks to 
Mr. Murray for his extremely interesting paper, said 
the meeting would be pleased to learn that quite 
recently Mr. Muiray had been selected by the Colonial 
Office as Administrator of St. Vincent, and he hoped 
it would be a stepping-stone to greater things. In 
bidding Mr. Murray good-bye he was sure the meeting 
would join with him in wishing Mr. and Mrs. Murray 
all success and happiness and health in their new 
sphere of labour. 

Sir John Cameron Lamb, C.B., C.M.G., 
.seconded the motion and expressed his pleasure at 
the absence of controversial matter from the paper, 
which gave an excellent illustration of a saying of 
^e of the Rothschilds, that compromise was the 
8cml of business. Mr. Murray had shown how 
•compromise had been the soul of business in South 
Ahica, ejspemlly in connection with the Convention. 


A great deal was owing to our soldiers, because the 
way in which the war was carried on had helped 
very much to prepare the people in South Africa for 
the union. No war was carried on with less 
personal rancour or ill-will on either side. 

The resolution was carried unanimously. 

Mr. Murray thanked the Chairman for his kind 
remarks upon the paper, which were especially valu¬ 
able, because Sir Godfrey Lagden had had a wide 
and extensive experience in South Africa, and had 
taken a leading part in many of the matters with 
which the paper dealt. He also thanked those who 
had taken part m the discussion. 

Sir John Cameron Lamb expressed the thanks 
of the audience to the Chairman for the admirable 
manner in which he had conducted the discussion. 


SEVENTEENTH ORDINARY MEETING. 

Wednesday, April 28, 1909; Sir CLEMENTS 
R. Markham, K.C.B., F.R.S., in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Azam, Khan Saheb Khwajah Mohammud, Dilkosha- 
garden, Dacca, Kastern Bengal, India. 

Clarke, Percy, 13, Fleet-street, E.C. 

Goolamhusein, Khan Bahadur H. M. Malak Hudrudin, 
Medhi Bay, Nagpur, India. 

Greaves, Mrs., 58, Westbourne-park-road, W. 

Guy, Frederic John Vavasour, M.P.S., Kuala 
Lumpur, Selangor, Federated Malay States, 
Habakkuk, William, M.Inst.M.M., 459, Grande Rue, 
Pera, Constantinople, Turkey. 

Hack, Walter P. Pearson, Khartoum, Soudan, 
Egypt. 

Matson, Ralph C., M.D., 1021, Corbett-building, 
Portland, Oregon, U.S.A. 

Menon, T. Kunhi Krishna, B.A., M.R.A.S., 
Emakulam, Cochin State, Southern India. 
Nakamura, Z., President, South Manchuria Railway 
Company, Dairen, China. 

Nonomura, Kingoro, South Manchuria Railway 
Company, Dairen, China. 

Pet, Maung, K.S.M., Konwindat Quarter, Tavoy, 
Burma. 

Ridsdale, Herbert Wheatley, Hill House, Burnham- 
on-Crouch, Essex. 

Robertson, Lieut.-Colonel D. K., 8, Cadogan- 
mansions, Sloane-square, S.W. 

Sen, Bankim Chandra, M.R.A.S., Common Room, 
Lincoln’s-inn., W.C. 

Somake, Moses J. H., McLeod-road, Karachi, 
India. 

Volckman, George WilHam, 197, Sparks-street, 
Ottawa, Canada. 
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The following candidates were balloted for 
and duly elected members of the Society :— 

Conn, W. J., Railway and Civil Engineer, State 
Railway, British North Borneo, Papar, vtd Jessel- 
ton, British North Borneo. 

Greenwood, H. B., The Pacific and European Tele¬ 
graph Company, Necochea 183, Mendoza, Argen¬ 
tina, South America. 

The paper read was— 

THE RESOURCES OF THE PERUVIAN 
ANDES AND AMAZON. 

By C. Reciixalij Knock, F.R.G.S., 

Civil .ind Mining Engineer. 

Peru, in the popular mind, has ever been a 
land of El Dorado. As we behold the country 
from the deck of the approaching steamer, 
visions of Pizarro and the untold gold of the 
Incas crowd upon us ; and raising our eyes 
to that far, blue maritime Cordillera of the 
Andes, which arises to the east, we feel some 
of the charm of the (ireat Unknown which 
actuated the famous Conquistadores of that 
memorable age of ocean chivalry which fol¬ 
lowed the discovery of America. Heyond that 
great natural barrier of mountains, shuttinir 
off the blue Pacific Ocean and the deserts of the 
coast from the interior, lay the strange empire 
of the Incas ; soon to fall before a handful 
of European adventurers. This was nearly four 
centuries ago. 

\Vhat lies beyond it to-day ? There are 
gold mines ; untold w'ealth of silver ; there is 
copper and coal and quicksilver in abundance ; 
and farther on yet there is wealth of rubber 
and timber and chocolate and sugar-cane, 
great herds of sheep and cattle and alpacas, 
and many other matters of satisfaction to the 
traveller, the capitalist, and the merchant. 
Upon those high plateaux, miles above the 
level of the sea and beyond the serrated edge 
of the Andes, upon which we are looking, are 
the beautiful old stone temples and palaces of 
a prehistoric race, some of which rival in 
massiveness and ingenuity the famous monu¬ 
ments of Egypt, llpon that great roof of the 
South American w'orld, whose outer edge 
alone is visible to us from the coast, are 
treasures such as might enrich a whole nation, 
and fill fleets of plate-ships such as Drake 
and the kings of Spain never dreamed of. I 
have met weary mules staggering under the 
weight of ingots of solid gold and silver, as 
they brushed against me on the mountain 


trails ; whilst in my own saddle-bags were 
plates of gold and bags of gold-dust which 
I had won myself from the rivers and rocks 
of the Andes. And far beyond the great 
Cordilleras we shall see canoe - loads of 
“ black gold,” the rubber from the forests, as 
the rubber-gatherer shoots down the rapids of 
the Amazon affluents towards the Iquitos 
market. The wealth of an empire lies within 
and beyond the Andes and upon the Peruvian 
Amazon, waiting only the set of humanity 
that way to gather it in for humanity’s use. 

To form a comprehensive idea of that great 
part of Western South America which forms 
the Republic of Peru, its geographical cha¬ 
racter must be grasped. Peru is naturally 
divided into three zones—the coast, the moun¬ 
tains, and the forest regions respectively. 

First is the coast. This is a semi-arid strip 
of land between the Andes and the ocean, 
some 1,400 miles long, from Ecuador in the 
north to Chile in the south. The coast is 
beaten with a tearing surf, and, w hilst there 
are numerous ports at which the steamers call, 
only three or four of them—as Callao, Chim- 
bole, and Payta—are first-class harbours, the 
others being open roadsteads. This coast 
zone varies in width up to about 90 miles, and 
is traversed by small rivers at great distances 
apart, which descend from the Andes to the 
sea. Betw’een the cultivable lands and cities, 
which owe their existence to these streams, 
great arid deserts are encountered, tor the 
Peruvian littoral is subject to the peculiar con¬ 
dition of having no appreciable rainfall, due 
mainly to the presence of the Andes, which 
mountains intercept the moisture-laden winds 
coming from the east. 

Secondly, having crossed this coast-zone, we 
enter among the foot-hills of the Andes and 
ascend the slopes of the maritime Cordillera. 
The Andes consist of two, and in places three, 
main parallel chains, the summits of which 
are capped with perpetual snow. Between 
them, at high elevations above sea-level, are 
great plateaux, subject to heavy rainfall; and 
profound liver-valleys, most of which have 
their outlet, not to the Pacific Ocean, only a 
hundred or two hundred miles away, but to the 
Amazon, and so to the Atlantic, three thousand 
miles away. 

Thirdly, leaving these rugged and beautiful, 
if inclement, regions, we descend the eastern 
slope of the Andes and enter the boundless 
river and forest system of the basin of the 
Upper Amazon. This is a region of which 
large portions are still unexplored, and of 
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which parts are inhabited by tribes of savage 
Indians, and it is generally known as the 
** Montana.” 

These three natural zones of coast, moun¬ 
tains, and forest, which I have traversed on 
repeated occasions, are exceedingly varied in 
all their conditions nf topography, climate, 
and natural resources. The means of access 
to these last-named regions—an important 
point for consideration—must be considered 
difficult. But it is not to be expected that 
a country like Peru, traversed throughout its 
length by a great natural barrier of moun¬ 
tains, with passes generally at 15,000 or 16,000 
feet above sea level, could yet be equipped 
very fully with roads and railways. Neverthe¬ 
less two railways traverse the Andes, and others 
are projected or under construction. Of these 
two railways the northernmost is the famous 
Oroya line, which, leaving tide-water at Callao, 
passes through Lima and ascends the Andes 
to an elevation of 15,660 feet above sea-level— 
the highest railway in the world—and within 
one day the traveller is taken from the warm 
climate of the coast up to the region of per¬ 
petual snow. The other Peruvian trans-Andine 
railway is some 500 miles to the southward of 
the Oroya line. Leaving the port of Mol- 
lendo, it ascends to Arequipa and Lake 
Titicaca, crossing the Cordillera at an eleva¬ 
tion of 14,660 feet above sea-level, and run¬ 
ning thence to the famous old Inca capital of 
Cuzco. Beyond these two important routes of 
travel the remaining railways of Peru are 
short lines from the seaports, crossing the 
coast-zone and terminating at the base of 
the Andes. There is, however, an important 
branch line from Oroya to Cerro de Pasco, 
where a large new copper - producing in¬ 
dustry has been set going of recent years. 
As to roads in Peru, there are practically none 
except the numerous mule-tracks, which give 
access to the towns and villages of the interior 
and the mines, and which are not practicable 
for vehicles. In some cases, as you journey 
along these roads, so precipitous are they, and 
so remarkably do they wind among the preci¬ 
pices and ravines, that the town to which you 
are journeying is seen thousands of feet below 
you, a day or more before you get there. 
Perhaps you encounter a train of laden mules 
just as you are passing one'of these precipitous 
^places, and some care is necessary to avoid 
1>eing crowded off the path or injured by the 
^Ckages they carry, which stick out on either 
/shle of them. It does not sooth your temper to 
^ipdded in the leg with the comer of a sheet 


of corrugated iron, or a baulk of timber, or a bale 
of merchandise ! However, the dangers and dis¬ 
comforts of the trail are often compensated for 
by the grandeur of the scenery and the interest 
of the journey, especially in the mountain 
regions. Nevertheless, conditions of travel in 
Peru, away from the lines of railway, must be 
looked upon as arduous and difficult, although 
they do not present necessarily impossible 
obstacles to development. 

To turn now to a description of the natural 
resources and products of the country, it will 
be advisable to describe these as pertaining to 
the three respective zones of coast, mountains, 
and forests. Jn general terms, agriculture 
and matters pertaining thereto are a greater 
source of wealth at present than minerals and 
mining, notwithstanding the great wealth of 
minerals awaiting exploitation. Indeed, Peru 
has been likened to ** a beggar sitting upon a 
pile of gold,” the meaning of which is that 
the country’s natural wealth is vast; but capital 
and enterprise for its extraction are lacking. 

The principal source of wealth and industry 
on the coast-zone is the growing of the sugar¬ 
cane and the manufacture of sugar and rum; 
the growing and export of cotton; and the 
production of wine. The Peruvian planters 
claim a high yield of cane and sugar per acre 
from the soil, greater than that of Java, 
Hawaii, or Louisiana; and the yield is given 
in Government publications as several times 
greater than that of any of those famous 
districts. U'he sugar estates are generally 
situated on the margins of the rivers crossing 
the coast-zone, and are irrigated by means of 
canals from these rivers. Among the most 
productive valleys are those of Chicama, 
Trujillo, Chimbote and Santa in the north; 
the Rimac valley, near Lima ; Cahete and the 
Tambo valley, further south. A good deal of 
British capital is invested in the production of 
sugar in this zone, generally with gratifying 
results; and many of the sugar estates, both 
Peruvian and British, are large and powerful 
concerns. Typical of the latter may be men¬ 
tioned the Santa Barbara estate of the British 
Sugar Company, producing some 25,000 tons 
of sugar annually, and involving the constant 
upkeep of 10,000 acres of cane. On most of 
the estates large quantities of rum are 
manufactured, much of which is exported 
to the interior and to Bolivia. Un¬ 
fortunately the »consumption of alcohol 
among the Peruvian and Bolivian Indians is 
an increasing vice, and is beginning to have a 
markedly injurious effect upon the native 



April 30, igo9. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


481 


working population of the highlands. Upon 
these sugar estates, Japanese labourers are 
now being employed. Very few negroes, how¬ 
ever, are encountered upon the littoral of Peru, 
and none whatever in* the highlands, owing to 
the cold climate of the latter regions. Indeed, it 
is interesting to observe how Nature preserves 
the highlands of the Andes for the indigenous 
people. The negro will not go there, and the 
Chinaman is not plentiful. I once ascended 
from the hot coast-zone to the uplands, with a 
Peruvian negro mule-driver, whom I had em¬ 
ployed, and his main desire was to finish the 
journey quickly, and get back to his warm 
village on the sands ! 

The sugar-cane flourishes up to an elevation 
—above sea-level—of 4,500 feet, on the Pacific 
slope. It is also cultivated, to a considerable 
extent, in the inter-andine valleys and the 
Montana, or eastern slope, and is cultivated as 
high as 6,000 feet elevation. The average 
value in recent years of the sugar export of 
Peru has been about one and a-half million 
pounds sterling. The home consumption is 
about 30,000 tons per annum. 

Cotton cultivation is an important industry in 
the coast-zone, the cotton being grown under 
irrigation. The plantations extend from the 
seashore to 60 miles inland, along some of the 
valleys, and the principal varieties grown are the 
Egyptian and the native kinds, Peruvian cot¬ 
tons are favourably known on the British market, 
especially the “full rough’* and the “ mode¬ 
rate rough,” which are of excellent and unique 
qualities. The principal cotton-growing valleys 
are those of Piura, Lima, lea, and Tambo de 
Mora. The annual value of the cotton export 
is in the neighbourhood of half-a-million 
sterling, and it is increasing; more land is 
being put under cultivation, owing to higher 
prices. There is some British capital invested 
in the production of cotton. 

As regards the conditions of the coast-zone 
generally, it may be stated that the climate is 
good and temperate. Indeed, it is remarkable 
in this respect, as will be judged from the 
mean temperature, which ranges from 63° Fahr. 
in the south to 77° Fahr. in the north. No other 
country in the world in similar latitudes (3® to 
19° S.) offers so cool a temperature, and the 
traveller coming from Panama and Guayaquil 
upon the same coast finds unexpected relief 
from the extreme heat of those places. Com¬ 
parison between the Pacific coast of Peru and 
the Atlantic coast of Brazil in the same lati¬ 
tude shows a remarkable difference in favour of 
Peru, Lima giving an average of 66*" Fahr, and 


Bahia 77° Fahr. This condition in Peru is due 
to the absence of moisture, the proximity of the 
Andes, and the existence of the Humbolt current. 

Agriculture upon this coast-zone can only be 
extended by means of further irrigation works, 
and.this calls for foreign capital, and offers a 
remunerative field for the employment of such, 
especially in cotton-growing. The cities and 
towns of the littoral are largely dependent 
for their means of subsistence upon produce 
brought in by steamers and schooners, and the 
growing population calls for extended cultiva¬ 
tion. The establishing of cold-storage and 
chilled meat dep6ts, both in Peruvian aad 
Chilean coast towns, ought to prove a paying 
enterprise, according to investigations 1 have 
made, as it would tend to regulate the great 
fluctuations in the price of meat and other 
provisions, for all cattle are imported or 
brought down from the interior. 

The principal inhabitants of the animal world 
on the Peruvian coast are the myriads of web¬ 
footed sea birds—the palmipeds—the producers 
of the famous guano deposits, which have been 
so prominent a feature in the recent history of 
Peru. No nitrate beds of any importance have 
been found in Peruvian territory north of 
Tarapaca, and, indeed, the life of the Chilean 
deposits is generally estimated at about 40 
years, although it is possible that this is much 
under-estimated. The resources of the Peru¬ 
vian coast-zone must always be mainly agri¬ 
cultural, dependent entirely upon irrigation, 
which latter condition is by no means unfavour¬ 
able, ensuring as it does a regularity in the 
crops. The area of land in this zone capable 
of such cultivation is estimated at 50 million 
acres, of which only ij millions are cultivated 
at present. Under the influence of water a 
large porton of the appalling deserts or 
pampas of this zone which, in some cases are 
as destitute of vegetation as the Sahara, can 
be turned into fruitful plantations, after the 
manner of California. 

The next region to be considered is that of 
the Sierra—the slopes and highlands of the 
mighty Andes of Peru. We have heard much 
recently about Tibet. Peru, indeed, has been 
well termed the Tibet of America, and the 
analogy is very marked. Great mountain 
ranges, divided by high, bleak plateaux, pro¬ 
found valleys, lakes, and swamps, all crowmed 
by the stupendous summits and peaks of the 
Cordilleras, with a crest of perpetual snow 
—such are the Andes of Peru and Bolivia. 
Beautiful, solitary, rigorous, are these vast 
high regions, and the gleaming, culminating 
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snow-clad peaks, tinged with the sunrise or 
sunset glow and piercing the blue heavens up 
to 20,000 feet above sea level, never fade 
entirely from the recollection of the traveller 
who has dwelt among them, or essayed their 
ascent. It fell to my lot to ascend and cross 
several snowy peaks and passes untrodden 
before by human foot. However, in Peru, in¬ 
stead of opposition to travel, as in Tibet, 
according to the accounts, hospitality is 
encountered, at any rate, among people of 
Spanish descent. On some occasions, on 
arriving at a remote town and presenting my 
introductions -or even without such—the prin¬ 
cipal citizen of the place has prepard a feast 
for me and invited his friends, delighted at the 
advent of an Knglishman on a scientific 
errand, in a place so cut off from the happen¬ 
ings of the outside world, and I retain pleasant 
recollections of their hospitality. On the other 
hand, among the Cholos and the Indians of 
some remote regions the greatest distrust and 
lack of hospitality is encountered, and nothing 
even in the way of necessary food can be pur¬ 
chased. In some of my long journeys into 
these places, on one or two occasions I have 
been obliged to .i>o without food for days, 
ex’cept what little remained in the saddle bags, 
or to take it by force, leaving double its value 
in the hands of its protesting owners. This, 
however, is rare, and, as a rule, the Cholos of 
the most remote places are amenable to reason, 
once they know they are going to be treated 
with fairness, and not abused; and I have 
always told them that an Englishman, at 
least, always pays for what he takes ! 

On long prospecting expeditions I have 
found it well to live as much as possible on 
what the country passed through afforded, 
carrying of course, such essentials as tea, 
coffee, sugar, extract of beef, &c., in the 
saddle-bags of my men. Indeed, a few hints 
for intending travellers may not be out of 
place here; for on any tour of discovery, or 
examination of mining regions, reliance has to 
be placed much on one’s own resources, as 
railways are soon left far behind. Such pro¬ 
visions as eggs, chickens, bread, or—failing 
that—toasted maize, potatoes, rice and fruit, 
can generally be purchased at the village, and 
in the cold regions, a sheep can be carried 
along on mule-back, and pieces cut off as re¬ 
quired. No traveller will ever venture forth into 
the Peruvian interior without his own saddle, 
which he will purchase in Lima, an English 
sadjdie. being quite unsuitable. An equally 
important part of his impedimenta is his 


folding-cot and bedding. On no account go 
without it if you intend to leave the line of 
railway. No great preparations for clothing 
are needed—an ordinary tweed riding suit 
and leather leggings and shooting boots are 
the main essentials, with a thick woollen 
poncho for the uplands and mountain regions, 
a thin white one for the coast deserts, and an 
indiarubber riding-cape for the rain. 1 know 
of no greater pleasure than, properly equipped, 
with all your w^orldly belongings securely 
packed upon a couple of pack-mules in charge 
of a careful mule-driver, to start forth into 
those little-known regions of Western America, 
there to discover what Nature holds of use for 
science and for commerce. 

The uplands of the Andes are inhabited 
by the hardy Cholo race, the descendants 
of the Quechuas and the Aymaras, who 
formed the population of the Peruvian 
empire under the Incas. They live princi¬ 
pally by agriculture and the raising of 
cattle, llamas, and alpacas, and the sale of 
wool, and also by mining. The singular 
and graceful llama, or American camel, 
is encountered everywhere near man’s habi¬ 
tation in these high remote regions, and 
it forms the most valued possession of the 
poor Cholo, doing all his carrying trade and 
furnishing him,in conjunction with the alpaca, 
with the valuable commodity of w'ool. which 
is readily purchased for export to Liverpool. 
The annual value of the wool export is rather 
more than half a million sterling. 

The Cholos and Indians inhabiting the 
Andinc uplands—their habitat ranges from 
7,000 to 17,000 feet or more in elevation above 
sea level—have retained one notable condition 
from their Inca progenitors: they are in¬ 
dependent land-holders. Each Cholo and his 
family is the owner of a small holding, which 
he cultivates with alfalfa, maize, potatoes, or 
whatever product the position affords, thus 
supporting himself and his family in a way 
which renders him practically independent 
of the governing white Peruvian race. 
The Cholo asks little from civilisation, or 
at any rate from the civilisation of the 
Europeans, who destroyed that of his former 
Inca rulers, which (was certainly not inferior 
to that which governs him at present. Indeed, 
the main blessings of modern civilisation, if 
such they may be termed, in those remote 
regions might be described in two words— 
priestcraft and alcohol 1 What these two 
words convey it is beyond the province of this 
paper to discuss. 
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The land system of these people is worthy 
note, or at least the land laws under 
which they lived in the time of the Incas 
are, especially to-day in view of the ques¬ 
tion of small holdings in Britain. All the 
land was measured up and proper areas 
apportioned to every inhabitant, the area 
being increased as his family increased. They 
were obliged to work the land, and beggary, 
poverty, or destitution was not permitted, 
as every inhabitant was provided for and 
enjoyed his birthright of a piece of land, by 
the working of which he could maintain 
his family. Taxes to the Incas were pay¬ 
able in goods, not money, and in goods—as 
clothes, arms, or other matters—such as the 
particular district afforded. Indeed, so bene¬ 
ficent does the social system under the Incas 
appear to have been that it has given rise to 
the assertion that the primitive people of the 
Andes enjoyed a rule under their native 
princes such as has never been enjoyed by 
any Christian nation. To-day, all over the 
interminable slopes and valleys of the Andes 
these small holdings are encountered, aban¬ 
doned in the greattT part, owing to the extra¬ 
ordinary shrinkage of the population since the 
advent of the Spaniards. 1 have stood upon 
the summit of the hills as tht* sun cast shadows 
over their slop(js, bringing into relief, with a 
singular chequered appearance, the innumer¬ 
able small terraces, or “andenes,’' as these 
small holdings were termed, excavated on the 
upper, and banked up on the lower sides, 
to form flat places for cultivation. Many of 
these are used to-day, and the inhabitants 
of remote villages still elect their petty land- 
officials, whose duty it is to assign the use of 
the water in turn, for irrigation df the lands, 
as in the time of the Incas. But the greater 
part of them lie untenanted and abandoned, 
like the innumerable ruins of vi’lages, cities, 
castles, and temples which the traveller 
encounters throughout this vast region of the 
Peruvian Sierra. 

It is not within the province of this short 
paper to enter into a description of the great 
monuments in stone which have been left 
scattered about the uplands of the Andes, ex¬ 
tending over many thousands of miles of 
territory. I have dwelt upon them fully in my 
books upon Peru.* The Incas cut and carried 
^reat monoliths and erected buildings of cut 
stone of such solid beauty as excite our ad¬ 
miration even to-day, as we look upon their 

• Peru **: and “ The Andes and the Amason.^* London : 
•X Fisher Unwin. 


ruins; and wonderful roads and bridges. There 
they stand, these ruins, in marked contrast 
to the flimsy adobe structures for the present 
occupiers of the land — temples, palaces, 
fortresses, and strange buildings of religious 
and astronomical purpose, and we may stand 
there amid their crumbling walls, and mark, 
as did the votive priests of old, the sun-god of 
the Incas as it sinks in the Occident. 

These high, bleak tablelands of the Peruvian 
Andes are intersected by fertile valleys, which 
enjoy a delicious climate in many cases, with 
semi-tropical fruits and produce in abundance, 
and in these favoured spots the towns, which 
form the centres of the white or mixed popula¬ 
tion (as distinguished from the Cholos and 
indigenous red race), have their being. Most 
of these towns are much isolated from the 
coast and the outer world, their only means of 
communication being the ill-formed pack-mule 
trails, which wind interminably over the great 
punas or highland planes, cross deep valleys 
and precipitous-sided ravines and rapid rivers, 
and at times traverse mountain passes across 
the perpetual snow fields of the Coidilleras, 
Nevertheless, their inhabitants live in content¬ 
ment ; living is cheap ; the struggle for life is 
less acute than in the manufacturing cities of 
North America or Europe ; and thi‘ poorer 
Cholo or Indian of these regions is a far less 
trying spectacle than the pallid and starving 
slum-dweller of New York or London ! 
Foreigners may journey and live in these 
regions with entire security; and with a very 
small capital at disposal can amass wealth 
and property, in mines, plantations, and 
commerce. 

To turn now to these resources of Peru 
which ever have formed for the foreigner, and 
doubtless ever will form the most alluring field 
of work and enterprise—the mines. This 
vast region of the Andes embodies in Peru 
a mineral-bearing zone, 1,500 miles long and 
up to 500 miles wide ; and within it every 
metal and mineral know’n to commerce is 
enepuntered. Silver, gold, copper, lead, quick¬ 
silver, coal, iron, zinc, petroleum, vanadium, 
molybdenite, bismuth, sulphur, nickel, cobalt, 
salt, and everything else are found and 
worked in Peru. Yet, notwithstanding this 
great wealth, the mineral industry at present 
is small relatively, although it is increasing 
rapidly, having triplicated itself since 1903. 
The value of the mineral and metal export 
annually at present is about three millions 
sterling. The backward position of mining is 
due to the lack of foreign capital, added to the 
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slow development of means of communication, 
and to the fact that Peru has not generally 
enjoyed a favourable credit in European com¬ 
mercial centres- “a condition, however, which 
is now being to some extent overcome. 

I will now describe, as far as the limits of this 
paper viiW permit, the modes of occurrence and 
conditions for practical working of the principal 
minerals. The most widely distributed of these 
are gold, silver, copper, and coal. Gold occurs 
on both the western and eastern sides of the 
Peruvian Andes, although as alluvial or placer 
deposits only on the eastern side. Indeed, Peru 
may be looked upon as an exceedingly impor¬ 
tant source of gold for the world’s future needs. 
For engineering and mining purposes the 
occurrence of Peruvian gold may be divided 
into three classes ; and these, in the relative 
order of their importance for present working, 
are—first, the great banks and deposits of 
gold-bearing gravel for hydraulicking ; second, 
the exceedingly numerous lodes of auriferous 
quartz ; and third, the areas of gold-bearing 
deposits susceptible to dredging. There is no 
space here to go into the matter of the geolo¬ 
gical origin of the auriferous material, except 
to say that the existence of alluvial gold is due 
to the disintegration of innumerable gold- 
bearing lodes and veins which traversed, and 
still traverse the rocks of the great Cordilleras. 
Geological epochs of heavy rainfall and oro¬ 
graphic change, especially under glacial action, 
have, as time went on, caused the disintegra¬ 
tion of these rocks, the gold contained having 
accumulated in the bottoms of the great lakes 
which formerly existed in the Andine plateaux 
and valleys. A remaining instance of these is 
the great lake basin of Titicaca, which even 
to-day forms a hydrographic entity, with no 
outlet for its waters except that of evapora¬ 
tion. In some cases these enormous deposits 
of auriferous earth and gravel were subse¬ 
quently upheaved by orographic change, and 
at the present time there exists a series of 
such deposits along the very summit of the 
Peruvian and Bolivian Andes, upon the actual 
water-parting of the continent, at elevations 
above sea-level of 15,000 to 18,000 feet. It 
is not to be supposed that the remarkable 
situation of these deposits renders them un¬ 
workable. Some of them which I have visited 
have been worked by the Indians for centuries, 
and in one or two cases modem hydraulic 
systems of monitors have been installed 
there. In some cases, as it is natural to sup¬ 
pose upon the water-parting, water is scarce 
and the climate is rigorous at this altitude. 


As giving an idea of the magnitude of 
these deposits of auriferous earth, it may be 
stated that a calculation has been made of 
a single one that it contains more gold than 
has ever come out of the whole of California. 

Lower down on the eastern side of the 
Cordillera are some huge deposits of gold- 
bearing gravel under more favourable condi¬ 
tions for working, for at lower elevations there 
is abundant water and timber, whilst the 
climate is mild, and food products of any 
nature may be grown—conditions not en¬ 
countered on the high summits. As an 
instance of these great auriferous deposits 
may be mentioned the mines of Aporoma, 
which I made a special expedition to examine* 
This great auriferous deposit is several miles 
in length and width, and it has been calcu¬ 
lated that it contains gold to the value of 
;^40,000,000 sterling, recoverable by the ordi¬ 
nary hydraulic methods. These mines were 
partly worked by the Incas before the advent 
of the Spaniards, and then by the brother of 
Pizarro. Later on, under one of the viceroys, 
works were constructed which cost ^^500,000, 
consisting of canals, aqueducts, tunnels under 
the ridges, sluiceways, <S:c. At present these 
are much overgrown with vegetation, but the 
situation of the deposit, with ample water 
supply and good conditions for the disposal of 
tailings, render it exceptionally favourable for 
working. The average value of the gravel, 
which was obtained by panning portions of the 
almost vertical faces of the huge banks, 
cut down for 500 or i ,000 feet deep by ravines, 
is about 2s. 6d. per ton of material. 

On the eastern slope of the Peruvian Andes 
most of the rivers and streams are rich in 
alluvial gold, and the natives have a system 
of paving river-bars with stones in some places 
and recovering the gold annually brought down 
by the freshets. These are known as “gold 
farms.’' Whether upon the streams which 
flow into the great Madre de Dios river in the 
south of Peru, or whether those of the Mar anon 
600 or 700 miles to the north, both of which 
systems I have visited, gold is recovered in 
considerable quantities by the Indians in the 
form of dust and nuggets, and used as a 
medium of excha'hj^e in the villages. In my 
examination of some of these places 1 found 
the gold to be easily recoverable. I recollect 
one old Indian woman who lived in a hut on 
the top of a great 'bank of gravel, full of gold,, 
who used sometimes to ask me, in her brokesv 
Spanish and Quechua, “ Has the Senor found 
much gold to-day ? If I replied in the nega* 
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tive, she said, ‘‘Never mind, I will get you 
some,” and taking her pan, formed of a big 
gourd, such as the Indians use for gold-wash- 
ing, she disappeared into som^ ravine, known 
to herself, and in the course of an hour or so 
came back to present me with gold dust, vary¬ 
ing in weight up to half an ounce, which she 
had washed out. Indeed, at certain seasons 
of the year, the Indians—men and women— 
leave their planting of maize and potatoes, 
and go gold-washing in the streams. 

The areas of land susceptible to gold re¬ 
covery by means of dredging, are very much 
lowef down towards the Amazon plain, where 
the rivers have lost much of their velocity, 
and the very fine gold has been deposited in 
the silt. There is no doubt that an enormous 
quantity of gold must exist in this form, the 
work of the elements for ages, and some 
attempts recently have been made to take in 
gold dredges for recovering it. But this must 
be looked upon as extremely hazardous at 
present. A dredge is a heavy and com¬ 
plicated piece of machinery, and when it 
has been conveyed from the Pacihc Coast up 
to the Andes and carried thereover and down 
into the montana on mule-back and by 
Indians it is likely to suffer from the lack of 
repairing facilities in such a region. More¬ 
over, the streams are subject to very sudden 
floods due to the tropical rainfall, and the few 
dredges which, so far, have been taken in 
have suffered disaster from being carried on 
to the rocks by sudden floods. Perhaps the 
region is too inaccessible yet for the successful 
operation of these machines, although the 
engineer and explorer is loath to think so. 
As to “ hydraulic ” mining of the deposits of 
gold-bearing gravel, of which I have already 
spoken, the conditions arc more favourable, 
and no machinery at all is required for their 
working ; nothing but iron pipes and nozzles. 

We now come to the matter of gold-quartz 
lodes. These are exceedingly numerous, and 
are found throughout the country. In order 
that an exact idea may be formed of the value 
of such mines, I will give figures of some of 
those which I have examined, afid which may 
be taken to some extent as typical:—In the 
southern part of the country is a group of gold- 
quartz lodes existing under favourable con¬ 
ditions for working. The ten main lodes or 
veins cross a deep valley, ascending the 
slopes and traversing a plateau on both sides. 
The outcrop of these lodes is from 2,000 
to 3,000 feet above the lowest adit level 
on the valley floor, and the lode extends 


downwards to unknown depths. The lodes 
are traceable and have ,old workings upon 
them for a length of twelve miles, so that the 
dimensions of depth and length show the 
existence of a vast quantity of ore. As to 
the widths of the lodes, they vary up to 
eight feet generally, enclosing strong ore- 
bodies of good pay ore, whose value, as 
shown by the yield of workings extending 
over some years, may be taken at two 
ounces per ton, 70 per cent, of w^hich is re¬ 
coverable by amalgamation on the battery 
plates, and the balance by the usual methods 
from the pyrites with which it is associated. 
Thus the ore lends itself to relatively cheap 
mining by means of adit levels, whilst facilities 
both for water-power and for treatment are 
obtainable from the river, which flows near at 
hand. It is evidence of the backward state of 
mining in Peru, that, notwithstanding that this 
good district is at a distance of only 50 or 60 
miles from the coast, it has remained neg¬ 
lected. Here is an opportunity for capitalists. 

Another district has strong lodes up to 10 
feet wide in places, whose ore values are 
ounces per ton. The ore is a smelting ore, 
carrying a high percentage of lead, and both 
water-power and coal are found close at hand. 
Yet another group of old mines contains 12 
strong lodes, whose gold values range from 
two to seven ounces per ton, with high grades 
of silver, and these have been extensively 
worked at the surface, for miles in length, 
by native miners, who have extracted the 
ore from the upper or oxidised portion of 
the lodes, and have recovered the free 
gold by amalgamation in their primitive 
appliances. In other parts of Peru I have 
examined gold and silver lodes w^hich carry 
pay ore in great bodies up to 150 feet in width, 
with external old workings, and these only 
require modern methods and appliances to 
yield up their wealth again. In yet another 
district is an almost inexhaustible area of 
gold-bearing conglomerate, averaging about 
three-quarters of an ounce to the ton. All that 
has *been done in such countries as Mexico 
can be much more than duplicated in Peru, 
where nature has disposed things in the Andes 
on a much more stupendous scale. 

As to silver, the hills of Peru are, in certain 
regions, literally honeycpmbed with old work¬ 
ing upon rich lodes; and the Andes are dotted 
with ancient reduction works for recovering 
the white metal. From one district alone— 
Cerro de Pasco—silver was produced, from the 
end of the eighteenth to the end of the nine- 
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teenth centuries, to the value of 40,000,000; 
whilst the present output is somewhat under 
a million pounds. The present condition of 
many of these valuable Peruvian silver mines 
is that their workingfS are water-logged, and 
the native miner’s resources do not generally 
permit them to spend money in long adit levels 
or pumping machinery for drainage. I have 
discovered and examined numerous mines of 
this nature—sometimes abandoned and with¬ 
out owners, open to anyone who chose to lay 
claim to them —which contain great bodies of 
rich silver ore, and the cost of draining and 
w'orking these would be comparatively small. 
Great fortunes have been made almost by the 
stroke of a pick in Peru in the past in these 
silver mines, and conditions are much the same 
to-day. Probably no country in the world 
offers such exceptional conditions for those who 
are desirous of risking money in mining, and 
the expenditure of very large capital is not 
necessary. Generally speaking, all the ele¬ 
ments of rich and abundant ore, proven lodes, 
water power, fuel, and cheap labour are to be 
found, and the only requisites are capital and 
management. 

As regards copper, Peru maybe expected 
to prove an important source of this metal 
when railways are extended into the regions 
where it occurs. The possibilities of Peru¬ 
vian copper are being shown by the Cerro 
de Pasco deposits, to work which the American 
company has spent, it is stated, some fourteen 
million dollars. A line of railway, 80 miles 
long, and smelting furnaces of large capacity 
have been constructed, and are in operation; 
and the district has been pronounced by British 
and American experts to be the largest copper- 
ore deposit in the world. There are other 
copper-bearing districts, only of secondary im¬ 
portance, more remote, how’ever, from lines of 
railway; for it is a peculiarity of Peru that no 
copper deposits of value are found near the 
coast. 

Coal abounds throughout Peru. I have 
examined numerous strong seams of anthra¬ 
cite standing vertically, in some cases, with 
exposed outcrops, and crowning the hills for 
miles. As a rule, these have remained un¬ 
worked, owing to difficulties of transport, but 
they form a valuable asset for the future. In 
one region exist hundreds of millions of tons 
of coal exposed at the surface. Short lines of 
railway from the coast are necessary to w^ork 
these deposits. There are, in addition, im¬ 
portant deposits of coal upon the coast, which 
have only been discovered the past few years, 


both in the northern and in the southern part 
of the country; in some cases extending under 
the sea. 

Space forbids me to do more than mention 
the existence of the deposits of quicksilver 
ores, and the innumerable lead, zinc and other 
lodes and veins. The famous quicksilver 
mines of Peru yielded up a great revenue in 
past centuries to the Crown of Spain, and 
were pronounced by one of the viceroys as 
‘‘ one of the finest jewels of the Spanish 
Crown.” 1 examined these important mines 
and consider their possibilities are very great. 
They might supply the world’s market almost. 
In the northern part of Peru, near Tumbez, 
the petroleum wells are of considerable value ; 
they are worked principally by British firms 
and the output finds a markt*t in the country 
itself. 

Leaving the high regions of the Andes we 
descend to the third natural zone of Peru, the 
‘‘ Montana,” or region of the forests of the 
Amazon plain. The natural resources of this 
vast region might be summed up by saying 
that it forms one of the world’s great natural 
storehouses for the future. It is traversed by 
navigable streams and rivers in great part; 
all affluents of the Amazon. Of these waters 
10,000 miles are navigable at all seasons of 
the year for steamers of varying draught, 
whilst in th(' wet season the total available 
navigable waters in rivers and streams, for 
steamers, launches, and canoes, exceeds 20,000 
miles, all in Peruvian territory. 

The main product of this wild region at 
present is rubber, of which the output is valued 
at about i] millions sterling per annum. In 
the Peruvian montana there are very extensive 
rubber-bearing forests, both in that part of the 
Amazon plain drained by the affluents of the 
Madre de Dios river, and, although less 
known, the region to the north drained by 
the Maraiion and Huallaga. The principal 
Peruvian rubber-bearing trees are the Shiringa 
or Hevea, and the Caucho. The Hevea is the 
superior kind, and is that which has made 
Brazil famous as a rubber-producer. The 
tree requires a rich, deep soil and abundant 
moisture, and at times grows to great size. It 
lends itself to cultiiyation, although not much 
has been done in Peru yet in rubber-planting. 
Large areas of rubber-bearing land have been 
taken up in Peru, principally by Peruvians but 
partly by foreign companies, though much land 
still remains unoccupied. 

Chocolate, sugar, cotton, cocaine, quinine, 
and a great variety of tropical fruits are also* 
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produced. The possibilities for producing 
chocolate are very great. This region is one 
of the most fertile in the world; almost any¬ 
thing can be produced under cultivation ; and 
instead of being the home, principally, of 
roving savages and monkeys it might be the 
centre of a great civilisation. As to the 
climate this in the higher region is healthy 
and pleasant. In the hot valleys of the 
lower region malaria is encountered, and 
this is always the greatest scourge, before 
drainage and ventilation are carried out. The 
principal drawback to the business of rubber 
collecting is the lack of labour, for, as regards 
transport, the waterways of the Amazon system 
afford means of outlet to Iquitos and thence to 
Europe or the United States down the Amazon. 
That the river port of Iquitos is destined to be¬ 
come of great importance, cannot be doubted. 
It is the commercial centre for the whole of 
this vast north-eastern region of the Peruvian 
montaha, and notwithstanding that it is 2.500 
miles up the river, it is reached by the Liver¬ 
pool steamers of the Booth line of 5,000 tons 
burden. The Amazon at Iquitos is three- 
quarters of a mile wide. One-tenth of the whole 
foreign trade of Peru is done w'ith Iquitos, the 
main article of export being the rubber. 

I'his vast territory of the Peruvian montaha 
is one which any nation might be proud to 
possess, but it is time it should be opened up 
to civilisation, and its natural resources turned 
to w'ealth. For this purpose railways are 
needed, and the construction of some is pro¬ 
jected. Among the most important projects 
of this nature is one to unite the headwaters of 
the Peruvian Amazon, or Marahon, with the 
Pacific coast port of Payta, upon which I have 
been occupied for some time. The line has 
remarkable characteristics and possibilities. 
It will be only 400 miles long, yet it will create 
a new transcontinental route of trade and 
travel between the Atlantic and the Pacific 
seaboards—a route of which the 3,000 miles of 
the Amazon, navigable for steamships, forms 
the natural highway. The line will cross the 
Andes at the low elevation of 6,600 feet above 
sea level—the only low gap existing in the 
many thousands of miles of snow-bound Cordil¬ 
lera, which extend throughout Ecuador, Peru, 
and Chile. The important geographical con¬ 
ditions hnd the possibilities of the route across 
South America in its widest portion have never 
been brought forward before, and the fact that 
steam navigation from Europe can be carried 
on upon the Amazon, to within 260 miles of 
the Pacific coast, is not generally grasped. 


To sum up, the natural resources of Peru^ 
are varied and abundant, and in many branches 
of industrial activity British capital can be 
profitably employed. At present British copi- 
merce with Peru greatly exceeds that of any 
other nation, and British interests control the 
principal railways of the country, whilst, as 
before stated, then* is a good deal of British 
capital invested in sugar and cotton produc¬ 
tion. American and German activity and 
enterprise are, however, growing rapidly. In 
mining, British enterprise is not favourably 
marked so far, except in the old-established 
and well-equipped Casapalca smelting works. 
Some of the other mining enterprises of British 
origin have not done well, but the fault has been 
in mismanagement rather than in the mines 
themselves. Indeed, in some cases, these have 
been established under questionable native and 
foreign auspices, and have suffered in conse¬ 
quence, such as the gold mines, near Chimbote; 
the Recuay copper mines, and others. How¬ 
ever, there can be no doubt that when the pre¬ 
sent lack of mining enterprise in London passes, 
attention will be turned to Peru and its stores 
of gold, silver, copper, and coal. Capital wall 
then be drawn to investment there. 

Directly affecting the resources of a country 
such as Peru, is the character of its inhabi¬ 
tants. The Peruvians, as a whole, are a 
hospitable and well-meaning people, with a 
cultured upper class. Since the loss of their 
nitrate w'ealth, they have shown some disposi¬ 
tion tow^ards taking off their coats, and going 
to work to develop their country, and, indeed, 
the great territory of Peru’s mountain and 
forest region is of far higher value than the 
nitrate wealth of Tarapaca, whose life can be 
measured now' by decades. The Peruvian 
upper class is a Spanish - speaking white 
and mixed raci', but fond of ease ; the 
women are attractive and vivacious. Lima 
has always been a centre of Spanish-American 
civilisation and culture inherited from the time 
of the viceroys. In their business methods the 
Peruvians as individuals have yet a good deal 
to learn, their greatest failing being the lack 
of rigid observance of word and bond ; but 
they are a young nation with their future 
before them. More workers are the country’s 
principal need, and more ideas from the out¬ 
side. The small population of 3,000,000 souls 
—of which 50 per cent, are Cholos and 
Indians—inhabiting an area of 700,000 square 
miles, scarcely increases, and immigration at 
present is nil, notwithstanding the possibilities 
for immigrants. Remote from Europe, Peru 
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is one of those countries which may be 
expected to benefit by the Panama Canal, 
whenever that great work may be completed. 
The political and financial conditions of the 
country are good at present ; the budget 
yields a surplus, and the best governing 
elements of the country are controlling the 
affairs of State, with the result that no revolu¬ 
tion has occurred for 14 years. Knowing 
Peru and her people as perhaps few English¬ 
men know it, it has been for me a pleasure to 
respond to the invitation of the Royal Society 
of Arts to spread some wider knowledge of a 
country which is worthily striving to carry out 
its destiny in those splendid regions of the 
Pacific, the Andes, and the Amazon. 


DISCUSSION. 

The Chairman (Sir Clements Markham), in 
opening the discussion, said he had seldom listened 
to such an immense amount of valuable and 
interesting information condensed within so short a 
space of time, and the author had shown that he was 
just as apt with his pen as he was in travel and 
exploration. He was exceedingly pleased to hear Mr. 
Enoch’s reference to the hospitality of the people of 
Peru. Although he had travelled in a great many 
countries, he had never met with such hearty 
hospitality as he did throughout his journeys 
in Peru, both on the coast and in the interior. 
When travelling in the Montana, he had to cut 
his way through the forests for weeks together, 
while he found the four young Indians who accom¬ 
panied him as good companions as he could ever 
wish to have in work of the kind. Without their 
skill in cutting away the dense forests he could not 
have travelled through the country, and they were as 
good in encamping and as faithful to him as any men 
he had ever worked with. Although those events 
occurred many years ago, he looked back with 
pleasure on the intercourse he had had both with the 
upper classes of Peru and with the Indians. 

Mr. H. Hamel Smith enquired about the nature of 
the labour available, and whether any would have to be 
imported, provided it was decided to cultivate rubber 
in Peru, It would also be of interest if information was 
forthcoming as to whether the cost of the land would 
be an important consideration in the question, and 
whether the transport of the rubber when it was 
grown would be a serious matter. Would it be 
possible to bring the ])roduce down to the Pacific 
coast instead of, as at present, having to make the 
long journey down the Amazon to the Atlantic sea¬ 
board ? Unless that was possible it would render the 
profitable cultivation of rubber in Peru quite hope¬ 
less, compared with the Federated Malay States and 
Ceylon, where the cost of transport was comparatively 


low. He understood that the rubber grown in Peru 
was of excellent quality, as it was in Bolivia, but the 
danger and expense of cultivating it was very great. 

Miss Webster thought the value of the paper 
would be increased if the author could give some 
particulars of the trees found in the forests. Were 
there any timber trees } 

Mr. J. B. Carruthers asked the author for 
information respecting the proportion of Para rubber 
trees in the natural jungle region he had described as 
rubber-producing, and what were the possibilities of 
extracting the rubber from them, apart altogether 
from the question of planting rubber. 

Mr. E. T. ScAMMKLL, in dealing with the question 
of the mineral resources of the country, said he had 
been struck with amazement to hear that such richly 
productive gold mines were in existence, and yet they 
bad not been developed. If the facts with regard to 
the possibility of obtaining a two-ounce ore and even 
a seven-ounce ore were circulated far and wide, some¬ 
thing might be done to develop such a great industry, 
although there was no doubt that the difficulties to 
be encountered were very great, 

Mr. Enock, in reply, said that labour in the forest 
regions was rather scarce, and he believed some 
of the rubber companies engaged there had found 
that their main difficulty. Peru was anxious to 
introduce Japanese labour, a good deal of which was 
employed on the coast. The natural outlet of the 
rubber region was down the Amazon, because the 
rubber forests existed on the tributaries of that river. 
It had, nevertheless, been found cheaper by some of 
the companies working the rubber lands to bring the 
rubber over the Andes and down the railway to Mol- 
lendo. As soon as roads, perhaps motor roads, and 
short lines of railways were constructed on the natural 
outlet down the Amazon, he thought theie would 
be an enormous development of trade. The Amazon 
forests possessed the j^eculiarity that they weie unlike 
the other forests of the world, which consisted very 
largely of one kind of tree. They consisted of all 
kinds of trees, in fact he believed it had been 
calculated that in one square mile there existed 
thousands of different kinds of trees, and this 
rendered the Amazon forests perhaps of less value 
than some of the other forests of the world. If a 
particular kind of tree was required, it was sometimes 
necessary to hunt about for it a good deal. There 
were, however, great groves of what was termed 
cedar there, although ft was not a true cedar; but 
it was a valuable wood. Valuable hard woods 
also grew in the forests. The question of the 
proportion of rubber trees to other trees was 
hard to answer. The rubber-bearing land was con¬ 
fined to a certain zone of land upon the margin of the 
rivers which were tributary to the Amazon; but it 
was impossible to state the exact proportion it 
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occupied of the total area. Tbe political conditions 
of tbe country in years gone by were mainly re¬ 
sponsible for tbe fact that tbe gold mines in tbe 
country bad not been worked. The country 
had not bad a good name, and, as a consequence, 
not much prospecting work bad been done. But 
tbe condition of affairs was now very much 
altered. There was no doubt that tbe mines 
of Peru ought to be at the present time attractive to 
capita], because they could be obtained under very 
easy conditions, and in many cases they oiTered re¬ 
latively easy methods of working. Peru might now 
be said to be in the condition of Mexico ten or twenty 
years ago, when many of the mines, which were now 
yielding enormous incomes to British companies, 
were practically going begging. The same state of 
affairs now existed in Peru, and the present was the 
opportunity for taking the mines up. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Mr. Enock for his interesting 
paper, and the meeting terminated. 


PERSIAN CALICO. 

A considerable trade is now being carried on in 
Persia, e.^peciaDy at Ispahan, in printed calico suit¬ 
able for curtains for doors and windows, for tables 
and couches, and for wall hangings. The larger 
pieces are about twenty feet long by three feet or 
four feet wide, others about six feet by six feet, and 
many other sizes. The cotton cloth for printing is 
manufactured at Ispahan, although the foreign pro¬ 
duct is rather preferred. The designs are often 
exquisite, representations of flowers, peacocks with 
spread tail feathers, almonds, the tree of life (with or 
without leaves), leopards, elephants, lions, deer, and 
bunting scenes, in which the men are depicted as 
shooting arrows at wild boars ; war scenes, which are 
extremely grotesque—large men on disproportionately 
small horses cleaving one another with great sw’ords, 
splitting the body in two; important events of the 
national history, and countless other interesting 
designs. The American Consul at Ispahan says that 
in North-East Persia these are generally called 
“ Kalamkars,*’ and may be secured sometimes at the 
price of about 4s. per square yard. While the name 
by which they are known signifies “ pen work,” a 
stylus is used only in tracing delicate lines after the 
main design has been produced by the method of 
block printing. The block is of hard wood, contain¬ 
ing in relief the design which is frequently repeated 
on the same piece. One block scores for only one 
colour, accordingly many blocks must be used in 
completing the design. Pieces of cotton cloth are first 
immersed in material contained in the intestines of 
sheep, drying and washing follow, and then they are 
kept for a time in a solution of gall nuts. Afterwards 
they are dried in the sun. To secure black colouring 


fluid, old rusty mils are kept for two or three weeks 
in water, which is occasionally stirred ; the water is 
drawn off, a small quantity of castor oil and alum is 
added, and boiled down to a pasty consistency, this 
is then applied to the block. For red, some bol 
Armenian and alum are boiled with gum of the 
apricot or other trees contained in small muslin bags. 
Tbe designs are for the most part in black and red. 
To secure blue, a paste of indigo and water is boiled, 
and to this are added some potash, lime, and grape 
syrup; blue is generally applied to the cloth hot. 
The main ingredient for yellow is pomegranate skin 
boiled with alum. After the application of the 
colours, the cotton fabric must be washed and sjiread 
out in the .sun and frequently sprinkled. The above 
process ensures fast colours. When aniline d)es are 
employed tbe colours are almost invariably fugitive. 
Factories in Russia, and to some extent elsewhere in 
Europe, are producing cotton prints of Persian de¬ 
signs, and some of these are introduced even into 
Persia itself. 


ANTWERP AND ITS SHIPPING. 

Decline of British Trade. 

Tbe consular Report on the shipping and naviga¬ 
tion of the port of Antwerp for the year 1908 is not 
very encouraging reading for Britishers. Ihe year 
referred to W’as a particularly depressing and un¬ 
successful one from a commercial point of view, and 
the shipping trade, in common with many other in¬ 
dustries, suffered from the lack of confidence in the 
financial world. Antwerp, like most other ports, 
has been haid hit of late years, and during the close 
of 1907 was in the ihioes of a labour strike ; but 
notwithstanding this, there is some satisfactiem in 
the fact that the returns for if)o8 show but a •‘mall 
decline compared with those of the previous year. 
The most serious part of the business, though, tor 
us is that the navigation returns foi all shipping 
entering Antweip showed a falling off in 1908, and 
that this decline is more than accounted for by the 
decrease of British shipping, both in tbe number of 
vessels and the aggregate tonnage. Not onl) w’as 
this the case, but the shipping trade of our com¬ 
mercial rivals increased. The foremost of them — 
need it be said—was Germany. The tonnage of 
Geriyan vessels visiting Antwerp has increased by 
100 per cent, since 1900, while if one goes still 
further back, t.e., to 1889, the contrast between 
her progress and that of our own country is still more 
striking. In that >ear the tonnage entering the port 
of Antwerp under the British as compaied with that 
under the German flag was as 23 to 6, while last 
yeai the figures were as 5 to 3, a rate which seems 
to indicate that, within a measurable distance 
time, the German tonnage at this important port of 
Northern Europe will actually rival that of the United 
Kingdom. 
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HOME INDUSTRIES. 

Railway Amalgamation.-^The decision of the 
railway companies concerned—the Great Eastern, 
Great Northern, and Great Central railway companies 
—to withdraw the Bill authorising amalgamation will 
have occasioned but little surprise. The conditions 
under which the House of Commons consented to 
read the Bill a second time--and this only by a small 
majority—and the terms of the reference to the Select 
Committee, made it probable that the ultimate sanc¬ 
tion of Parliament to amalgamation could only be 
obtained by concessions the companies were not 
prepared to make. The wide terms of the reference 
to the Committee—“ to enable the whole case for 
amalgamation to be examined, not only with refer¬ 
ence to the special interests affecting this particular 
Bill, but in the geneial and national interest*’— 
w^ould have made the inquiry costly and prolonged 
beyond precedent, and the labour troubles threatened 
in the event of the Bill passing through Parliament, 
piobably had something to do with the decision of 
the companies not to go on with it. However that 
may be, the withdiawal of the Bill will be welcomed 
by the large number of traders and travellers who 
view such combinations, however carefully safeguarded 
by Parliament, with inveterate distrust, as inevitably 
tending to increased charges and restricted facilities. 
On the other hand, it will be regretted that the 
scheme embodied in the Bill, which would have 
afforded a valuable test of the extent to which 
letrenchments are possible under centialised adminis¬ 
tration can be carried without prejudice to the public 
interests, is dropped. It is possible, however, and 
even probable, that the companies have some alterna¬ 
tive scheme for non-competitive working which will 
not require Parliamentary sanction, and which will 
enable them to put into operation many of the 
economies intended to be effected by the rejected 
Bill. 

Alcoholic License Taxation .may or may not be 
the intention of the Chancellor of the Exchequer to 
propose an increase in the duties on licenses to sell 
alcoholic licjiiors—that will be known before this Note 
is read—nor is this the place to discuss the merits or 
otherwise of any such increase, but it may be of interest 
to note the course of license taxation, and how slight 
the changes have been since the first beer license duty 
was imposed in 1710, in the shape of a small stamp 
duty of one shilling. Forty-five years later it was 
raised to a guinea, and in 1810 to two guineas. As 
late as 1880 it was only two and a half guineas, while 
at the present time the annual license duty of 
a beerhouse proper is only los. per annum, 
while for a combined beer and wine license it is 
only per annum. So with the publican’s spirit 
license, in 1800 the average cost of a license to 
retail spirits was is. 6d., and in 1840 it was 
only 6s. 3d. more. In th^ next forty years there 
was no change. Indeed, in 1880, the average cost of a 
tetail license for spirits was only 7 18s. 8d. as against 


IS. 6d., in 1800. It was in 1880, that Mr^ 
Gladstone introduced the **full” license, which 
allows the sale of any alcoholic liquor for ‘‘on” or 
“off” consumption. The range of duty was then 
extended from a minimum of los. for public 
houses under ;^io annual value, to a maximum ot 
£(yo for houses of or above annual value, and 
nothing has been done since 1880 to alter the scale. 
In the meantime there has been considerable restric¬ 
tion of licenses. Between 1880 and 1907-8 the 
number of publicans’ licenses in the United Kingdom 
fell from 96,727, or 2*8 per 1,000 inhabitants, to 
84,403, or 2*0 per 1,000 inhabitants, a decrease of 
7 per cent. On the other hand, the estimated total 
expenditure on alcohol during the same period has 
risen from45,500,000 to 167,000,000, or nearly 15 
per cent. With 7,234 fewer public houses the expendi¬ 
ture on drink increased £21^ 500,000. The inequalities 
of incidence, too, are very marked. The same license 
of £to is paid indifferently by all public houses rated 

£yoo and upwards. Between 1883 and 1908 the 
number of houses rated at £700 and upwards in 
England and Wales increased by 676, or 285 per 
cent. There are in London no fewer than 479 
licensed public houses rated at £700 and upwards. 
Of these 74 are residential hotels possessing ordinary 
public house licenses. Their rateable value ranges 
from £700 to ;^31,000, but the license duty charged 
is the same, namely, £60. 

Scotch Tweed .—Some months ago, reference was 
made in these Notefe to the attempt to secure an 
official definition for Scotch tweed, but owing to the 
inability of the manufacturers to come to an agree¬ 
ment among themselves the movement is still in the 
stage of discussion. The definition originally sug¬ 
gested and adopted by the South of Scotland Chamber 
of Commerce in June, 1907, was “ an all-wool cloth 
made in Scotland from yarn spun in Scotland,” but 
last year a committee of the Chamber amended the 
proposed definition, so as to read, “ A pure wool 
cloth made in Scotland, pure wool being wool which 
has not formed part Of any woven or knitted fabric.” 
At a special meeting of the Chamber to consider this 
proposed amendment, it was resolved to adhere to the 
original definition, it being considered that that de¬ 
finition was as good a guarantee of purity, and that in 
the event of farther precautions, it would constitute a 
more workable standard. It has been objected to 
this resolution, and the dissent has been formally re¬ 
corded, that it admits of the use of all kinds of woollen 
waste and recovered wool fibre, while it debars cloth 
from being described as Scotch tweed which has been 
sold as such for ov^ forty years. Here the matter 
rests for the present, but there seems to be a growing 
desire in the trade to make another effort to obtain a 
definition which would be generally accepted. The 
difficulties in the way have, however, been greatly in¬ 
creased by the widely varying character of the fabrics 
manufactured in the south of Scotland, and the knotty 
point whether a worsted fabric is or is not a Scotch 
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tweed. Cheap Yorkshire cloths have become formida¬ 
ble competitors of the more costly Scottish tweeds, it 
being almost impossible for experts to detect the 
difference without an analysis, so close are the imita¬ 
tions. 

The Production of Pisj Iron ,—The returns made 
by Iron Masters to the British Iron Trade Associa¬ 
tion show that the production of pig iron in the 
United Kingdom last year amounted to 9,289,840 
tons as compared with 9,923,856 tons in 1907, and 
10,149,383 tons in 1906. The decrease of 634,016 
tons is. the greatest recorded in any year since 1902. 

Co-partnery .—In the course of a speech, delivered 
at West Hartlepool a few days ago, upon the occasion 
of the freedom of the burgh being conferred upon 
him. Sir Christopher Furness dwelt upon the formid¬ 
able character of the foreign rivalry with which 
British manufacturers and traders have now to reckon, 
and expressed a confident opinion that nothing will 
enable it to be met successfully more than a 
system of co partnery with its in\aluable adjunct of 
a Work Council. Sir Christopher Furness would 
like to see it brought, in some form or other, into 
operation in every trade into which it can be made 
applicable throughout the kingdom. Impressed with 
the necessity for it, he suggests a national conference 
of the leading employers of the kingdom, in the hope 
and belief that a careful and sympathetic examination 
of the principle and practice of co-partnery would 
result in the adoption of a resolution to give effect 
thereto in the fashion, of course, best suited to the 
circumstances of each particular industry or trade. 
Such a determination would, he thinks, in the course 
of a few years not only transform the basis, but 
heighten the spirit and multiply enormously the 
resources of British industry and trade. “If,” said 
Sir Christopher h umess, in words that deserve to be 
remembered, “ we wish to maintain our supremacy, if 
we wish to lead the lives of self-respecting Englishmen 
worthy of the race from which we have sprung, we 
must doff the garb of frivolity, and cease to view life 
as a piece of play. We must throw off our personal 
self-conceit, and our national complacency, and 
become earnest students of our industrial aud com¬ 
mercial environment. We must manifest as never 
before initiative, zeal, energy, care, ability, industry. 
The best available instrument for meeting and over¬ 
coming this crisis in our national life is the principle 
of co-partnership.” 

'IVheat and Meat .—It seems as if those who are 
responsible for the’present attempt to ‘‘corner” the 
wheat market in America will fail as others have 
failed before them, high prices bringing out unexpected 
reserves. Prices have fallen considerably but there is 
no likelihood that for some time to come they will 
fall below paying quotations, and this for the reasons 
given in these Notes last week. The hope of a return 
to agricultural prosperity has never been so wide¬ 


spread since the price of wheat fell below 40&. per 
quarter, and although this epuntry is never again 
likely to grow half the wheat it consumes, the 
acreage under wheat might quite conceivably be 
doubled, or even trebled, to the great advantage of 
the community. Meantime the dispute between the 
farmers and butchers as to meat warranty shows na 
signs of settlement. The butcher asks that he shall 
be relieved of loss with regard to animals which he 
buys in good faith at a fair market price and which, 
though apparently healthy, prove when slaughtered 
to be affected with disease. Farmers object because 
they consider it would be unjust to relieve the butcher 
of all risk at their expense, and to transfer his 
trade risk to their shoulders. The butcher wants 
the warranty not only to protect them against trade 
loss, but to lessen the risk of prosecution by the local 
authority, since it would give him the opportunity of 
proving his bona fides. It is admitted that butchers 
have a real grievance as to the existing law and prac¬ 
tice with regard to want of uniformity in inspection, 
.seizure, and condemnation of meat, and the manner 
in which prosecutions are sometimes instituted by 
the local authorities. A system of mutual insurance 
would seem to be the way out of the difficulty. 
Vendor and purchaser would then share the loss, but 
the Agricultural Committee are not at present pre¬ 
pared to go beyond the suggestion that vendors of 
stock should contribute to local butchers’ insurance 
funds, a proposal considered inadequate by the 
butchers. 


CORRESPONDENCE. 

THE INTELLIGENCE OF THE 
ELEPHANT. 

The very inteiesting paper in the Journal of 
the i6th inst., on “The Intelligence of Elephants” 
induces me to relate a fact which will tend to 
confirm the author's statements as to the animal's 
“ intellectual power.” 

About forty years ago the late George Wombwell 
was travelling through the West Midlands with his 
famous show. The procession of caravans and 
animals was proceeding through the streets of the 
little town of Tenbury, when, within a short distance 
of the show ground, a fine Indian elephant (recently 
acquired at a cost, I believe, of about £\yxso) caused 
a great commotion by suddenly “ trumpeting ” in an 
alarming manner and in a few moments was lying 
prostrate in the street. “ Nellie ”—for this was the 
elephant’s name—had been seized with a fit of colic. 
A local “ Vet.” was soon found, in the person of a 
Mr. Turly, whose administrations enabled “ Nellie ” 
ultimately to be got on her feet and taken to a 
neighbouring stable. Here she received the careful 
and kind attention of Mr. Turly, who was successful 
in relieving the pain, and in four days she was- 
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all right and proceeded to join the show in another 
town. 

Seven )ear& later Wombwell with ** Nellie ” again 
visited Tenbury, and as the procession made its way 
through the crowd ** Nellie ” suddenly raised her 
trumpeting voice and, leaving the procession, walked 
across the street to Mr. Turly, whom she had 
recognised, standing on the pavement. To the 
consternation of the people she quickly put her trunk 
around him, picked him up, gave him a couple of 
“ gentle hugs,” then placing him quietly down on 
his feet she marched back into the procession. After 
seven years she had not forgotten her benefactor. 
This fact in my opinion is not only confirmatory of 
the fine memory of the elephant; it also proves the 
ability of its intelligence to show gratitude and 
affection. 

Wii.LiAM Houlston Morgan. 

Klakeney, Glos. 


QUESTIONS AND ANSWERS. 

NOTICES TO CORRESPONDENTS. 

Readers in search of information which cannot be 
obtained from the usual sources are invited to make 
their wants known in the Journal^ in the hope that 
they may be assisted in their difiiculties by their 
fellow members. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each (juestion or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the wiiter, and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 

QUESTIONS. 

Caustic Soda. —A workman is making chemical 
■manure, using caustic soda. He places this with 
water in a copper, but finds he has taken too much 
caustic. He returns this diluted overplus to a 
bottle-necked empty can and corks it up. la three 
day.s he thinks of using this again and lays the can 
on its side, taking out the cork. It is of the con* 
sistency of thick, slowly moving gum, with a crust 
formed on the surface. Standing a yard away he gets 
a receptacle for it to run into, when it bursts forth 
from the neck of the can as by an explosion full on the 
face and head of the workman, needless to say with 
serious conse<]uences, disfiguring him for life, for it is 
of so sticky a nature as to render it difficult of quick 
removal. Can anyone explaia^ the cause of this ?— 
F. J. W. Plaskitt. 

£arx.y Pattern of Electric Lamp,—As far 
/back ks December 15, 1799, Thomas Grenville wrote 


from Stowe to Lord Grenville, who had a seat near 
Slough : —“ I have this moment received an expla¬ 
nation of the electric lamp which I enclose for the 
evening amusement of all at Dropmore. Its cost— 
including packing—is just under five louis d’or,” 
(Hist. MSS. Comm. : “ Dropmore Papers,” vi. 78.) 
Whose experimental lamp would this be t One of 
Volta’sR. B. 

ANSWERS. 

Earthenware for Clothing Puri’Oses.— 
“Ceramos”is correct in his recollection as to the 
use of earthenware as an article of clothing. There 
was a tribe of Brazilian Indians, living on the island 
of Pacoval, at the mouth of the Amazon river, whose 
sole covering appears to have been a piece of pottery. 
These curious objects are called in Portuguese 
“ tanga,” that being the name of the small apron 
worn by savage tribes. The tanga was a curved 
piece of earthenware, of triangular contour and about 
the size of the hand. It was suspended like an 
apron by means of strings, for the attachment of 
which holes are provided in the three corners. The 
convex surface is elaborately ornamented ; but, 
curiously enough, the design is not adapted to 
the shape of the article, but is broken oft’ abruptly 
at the lowei edges of the triangle. P>om the nature 
of the designs and the breaking of the continuity at 
the sides it would appear that the first tangas were 
made from the pieces of the earthenware vesseK used 
by the same Indians. When they were afterwards 
specially made as an article of clothing the bioken 
design was retained by the potter, as saNage; lailies 
do not BO readily change their fashions as their more 
civilised sisters. “ Ceramos ” will find an excellent 
and well-illustrated article on the subject by Professor 
C. F. Ilartt in the “ Archivus do Museii Nacional do 
Rio de Janeiro,” 1876, p. 21 ; there are specimens 
in the museums of Rio de Janeiro and Cornell Uni¬ 
versity.— Walter F. Rf.id. 

Snake-stones. —There are several varieties of 
snake-stones, the majority of which have virtues 
attributed to them for which it would be dithcult to 
find any scientific justification. They may be classed 
with the mascottes in vogue even at the piesent day 
amongst ourselves. There i*. one variety, however, 
which has some scientific justification. It is black, 
and so porous that it adheres to the tongue. It is 
upon this porosity that its efficacy m case of snake 
bite depends. Placed upon an open wound it absorbs 
the blood with such avidity that it is quite possible 
the venom might be fucked out of a snake biic in this 
way. This kind of stone is really animal charcoal, 
and may be made by heating a piece of ivory or stag’s 
horn, embedded in powdered charcoal, to a dull red 
heat. If, after repeated use, the poiosity of the 
material diminishes, it may be restored by heating in 
this way. A much better material may be made of 
a kieselguhr composition, and I have made and used 
this successfully in treating bee slings. Ceylon 
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will find that two things are absolutely necessary to 
ensure success with these materials: they must be 
applied as soon as possible, and the wound must be 
open so that an outward flow of blood can take place, 
carrying the poison with it.—W alter F. Reid. 


NOTES ON BOOKS. 


The Andes and the Amazons, 21s,, and Peru, 
los. 6d. By C. Reginald Enoch, F.R.G.S. 
London: T. Fisher Unwin. 

In these two books, which have now run into 
several editions. Mi. Knock gives a graphic and 
exhauslhc account of one of the most interesting 
countries in the world. The pages are packed with 
information of the most varied kinds, for the author’s 
interests appear to be very many-sided, including 
alike history, geography, ethnography, zoology, 
botany, mining and engineeiing ; and he seems to 
be equally at home whether estimating the enor¬ 
mous mineral resouices of Peru, telling the terrible 
story of Pizarro, or describing the amazing stone- 
masonry of the Incas Nor docs he fail in apprecia¬ 
tion of the pictuiesque. His desciiptions of the 
sceneiy, aided as they are by the many excellent 
photographs which illustrate the \olumes, convey 
impressions of an extraordinaiily beautiful countr}% 
which is, pel haps, none the less romantic and 
alluring because it is so difficult of access. Mr. 
Knock’s style, too, is- well suited for a book of 
travels: it is simple, yet vi\id, and contains just 
enough of the personal note to make the reader feel 
that he is viewing the scenes described in the 
author’s company. 

The Rat Problem. By W. R. Boelter. London: 

John Bale, Ltd. 1909. 2s. Od. 

The author is one of the ounders of the Society 
for the Destruction of Vermin, and has given much 
attention to the question of the damage done by rats 
and its prevention. The book gives a history of the 
rat, an account of the various ways in which it injures 
health and property, an estimate of the pecuniary loss 
it inflicts on this country alone (stated as15,000,000 
per annum), and a description of the various methods 
proposed for its destruction. It advocates the passing 
of a law authoiising the official extermination of the 
animal and providing means to this end. 

Practical Organic Chemistry,—B y J. J. Sud- 
borougb, Ph.D., D.Sc., F.LC., andT. Campbell 
James, M.A., B«Bc. London: Blackie and Son. 
net. 

Xhb work diflers from most Jid>oraioiy text-books 
on organic chemistry in the large number of experi¬ 
ments which it describes. It deals not merely with 


the preparation of typical organic compounds, but 
includes typical preparation^, equivalent and mole¬ 
cular weight determinations, and numerous quantita¬ 
tive experiments with carhop^ compounds, while some 
of the common physical methods used in the study 
of carbon compounds are also discussed. It is not 
expected by the authors that each experiment de¬ 
scribed should be performed by each student, but, in 
their opinion, greater interest is taken in laboratory 
work when different students are engaged upon 
different experiments. The book, which is written 
in a simple and lucid style, and illustrated with 
excellent diagrams, gives a comprehensive account 01 
the subject, and a student who has mastered it should 
possess a sound knowledge of the rudiments of 
organic chemistry. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o'clock :— 

May 5.—“English Furniture Design and Con¬ 
struction.” By Percy A. Wells. Sir George 
Birdwood, K.C.I.K , C.S.I., M.D., LL.D., will 
preside. 

May 12. —“ The Principles 01 Heredity as 
Applied to the Artificial Production of new forms 
of Plants and Animals.” (Aldred Lecture.) By 
Professor Arthur Dendy, D.Sc., F.R.S., F.L.S. 

May 19.—“ Railway Development in China.” By 
Arthur John Barry, M.Inst.C.E. 

May 2 b — “The Manufacture of Nitrate of Lime 
from Atmospheric Nitrogen.” By Sam Eyde. 


Indian Section. 

Thursday afternoons, at 4.30 o'clock :— 

May 13.—” Some Phases of Hinduism.” By 
Krishna Gobinda Gupta (Member of the Council 
of India). Sir (ikorge Birdwood, K.C.I.K., 
C.S.I., M.D., LL.D., will preside. 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor Sir Hubert 
VON Herkomer, C.V.O., D.C.L., R.A,, will 
preside. 


Colonial Section. 

Tuesday afternoons, at 4.30 o'clock •— 

May x8. —“ Canada as a Field for. British Invest¬ 
ment.” By J. Obed Smith, Assistant Super¬ 
intendent of Kmigration, Department of the Interior, 
Canada. The Rt. Hon. Lord Hindlip will preside. 
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Cantor Lectures. 

Monday evenings, at 8 o^clock:— 

F. W. Lanchester, “ Aerial Flight.** 
Three Lectures. 

Lecture II.— May 3. — The principles of stability 
—The simple glider—The ballasted aeroplane— 
Form of the flight path as observed — The 
flight path as plotted from the equation — The 
phugoid chart and its teaching—Changes of 
amplitude of the phugoid curve and influences that 
lead to such changes—Conditions of flight path, 
stability and the equation of stability—Effects of 
propulsion on stability—Influence of the flexibility of 
the aerofoil—Lateral stability—Rotative stability— 
The stability of birds and of flying machines in 
practice—Flight path stability desirable but not 
essential to flight—Steering in altitude and azimuth 
—Gyroscopic couples—The boomerang—The gyro¬ 
scope as an aid to stability. 

Lecture III. — May 10. —The Fly ins* Machine. 
— The function and uses of the flying machine — 
Possible types—The conditions to be fulfilled as 
defining the type—The need for high velocity—The 
difficulties of high velocity—The horse-power problem 
—Motors for flying machines and the conditions 
governing their weight—Fuels available and the 
relative importance of fuel economy—Propulsion and 
the propeller—The use of gearing—The limitations 
of flight as due to the mode of propulsion—Other 
modes of propulsion—Wing flapping and its effi¬ 
ciency—Soaring—Starting and alighting—Questions 
of design and construction—Steering and steering 
mechanism—Flying at a height—The advantages 
and disadvantages of altitude — Types of flying 
machine in practice —The future of flight—The 
flying machine as a mode of locomotion, in peace 
and war. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, May 3 ..ROYAL SOCIETY OF ARTS, 
John-$treet, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Mr. F. W. Lanchester, “ Aerial 
Flight.’* (Lecture II,) 

Farmers* Club, Whitehall Rooms, Whitehall-place, 
S.W., 4 p.m. Mr. A. D. Hall, How Climate 
and Soil Influence Farm Crops,*’ 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 

Engineers, in the Theatre of the United Service 
Institution, Whitehall, S. VF., p.m. Mr. C. A, 
Battiscombe, “ The Influence of Rainfall on the 
Design of Sewers.” 

Chemical Industry (London Section), Burlington- 
house, W., 8 p.m. t. Mr. Clayton Beadle and 
Dr. H. P. Stevens, ** Vulcanisation Tests in 
Plantation Rubbers.” 2. Mr. H. H. Dains, ” The 
Indian Magnesite Industry.” 3. Mr. A. Girtler, 
** A New Steam Meter.’* 4. Mr. J. Lewkowitsch, 
“A New Refractometer.” 

Victoria Institute, 8, Adelphi-terrace, W.C., 4J p.m. 
Colonel G. MackinUy, ** The Date of the Nativity 
was 8 B.C.** 


Tuesday, May 4 Royal Institution, Albemarle-street, W., 
3 p.m. (Tyndale Lecture.) Professor S. Arrhenius, 
” Cosmogonical Questions.’* (Lecture I.) 

Alpine Club, 23, Ssvile-row, W,, p.m. 

Wednesday, May 5 • ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. Percy 
A. Wells, ** English Furniture Design and Con* 
struction. 

Dante Society, 38, Conduit-street, W. Dr. Alnigi 
Cossio, ” Art in Dantd.” 

Royal Arch.'eological Institution, 20, Hanover* 
sf]uare, W., 4 p.m. i Professor W. Boyd Dawkins, 
“Prehistoric York, Durham, and Manchester.’* 
2. Mr. R. Coltman Clephan, “The Early History 
of Gunpowder, and of the Hand-Gun.** 

Thursday, May 6 ..Electrical Engineers (at the House of 
fHB Royai SociEiY OF Aris, John*stroot, 
Adelphi, W.C.), 8 p.m. Mr. H. S. Hallo, ” The 
Theory and Application of Motor Converters.” 

Royal, Burlington-house, W., 4} pm. 

Antiquaries, Burlington-house, W., p.m. 

Linnean, Hurlington-houae, W., 8 p.m. i. Mrs. 
Leonora J. Wilsmore, “ Some Zoanthex from 
Queensland and the New Hebrides.'* 2. Dr. V. E. 
Shelford, “ The Oecological Relations of the 
Tiger- Beetles.” 

Chemiral, Burlington-house, W., 8^ p.m. x. Messrs. 
A. Findlay, W. E. S. Turner, and Miss G. E. 
Owen, “Affinity Constants of Hydroxyl- and 
Aikox>l- Acids.” 2. Mr. £. C. C. Baly, Miss 
k. A. Burke, and Miss £. G. Marsden, “ The 
Absorption Spectra of the Nitrates in Relation to 
the lomr Theory.*’ 3. Messrs. W. J. Jones and 
K. J. P. Orten, “The Chlorination of Acetani¬ 
lide.” 4. Messrs. J.J. Sudborough and M. J. P. 
Davies, “ Esterification Constants of Substituted 
Acryllic Acids. Part IV.” 5. Mr. F. D. Chatta- 
way, “ The Action of the Halogens upon Aromatic 
Hydrazines.” 6. Messrs. M. O. Forster and T. 
Thornley, “ Studies in the Camphane Series.'* 
Part XXVI.—“Aryl Derivative of Iminocamphor.’* 
7. Messrs. D. L. Chapman and P. S. MacMahon, 
“ The Retarding Effect of Oxygen on the Rate of 
Interaction of Chlorine and Hydrogen.” 8, 
Messrs. F. G. Donnan and W. Schneider, “The 
Colour of A(]ueous Solutions of Violuric Acid.” 
q. Messrs. C. F. Cross and E. J. Sevan, “The 
Molecular Volumes and Solution Volumes of 
Colloidal Carbohydrates.” 10. Mr. S. J. M. 
Auld, “An Examination of Irritant Woods. 
Part I. Chloroxylonine from East Indian Satin- 
wood.” XX. Messrs. A. W. Crossley and Miss N. 
Renouf, “ Substituted Dihydrobenzenes.** Part III, 
—‘■The so-called x ; i-dimethyl- A« : S-cyclohexa* 
diene of Harries and Antoni.” la. Messrs. N. L. 
Gebhard and H. B. Thompson, “ Diaz-o-hydroxyl* 
amino Compounds and the Influence of Substitu¬ 
ting Groups on the Stability of their Molecules.” 

Royal Institution, Albemarle-street, W., 3 p.m, 
“ Aspects of Applied Aesthetics.” Lecture HI.-* 
“ Art and Ethics.” 

Civil and Mechanical Engineers, Cazton-hall, 
Westminster, S.W., 8 p.m, Mr. R. O. Wynne 
Roberts, “ The Past, Present and Future of the 
Organisation of the Engineering Profession.” 

Friday, May 7... Royal Institution, Albemarle-street, 
W., 9 p.m. Major Ronald Ross, “ The Cam* 
paign against Malaria.” 

Geologists’ Association, University College, Gower- 
street, W.C., 8 p.m. Rev. Charles Rqger Bower 
and Mr. JosephRichard Farmery, “The Lower 
Chalk of Lincolnshire.” 

Saturday, Mat 8.. .Royal Institution, Albemarle*8treot> 
W'., 3 p.m. Prof, W. Raleigh, “ Edmund Burke.** 
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NOTICES* 


NEXT WEEK. 

Monday, May lu, S p.m. (Cantor Lec¬ 
ture.) F. W. LANcifEsi Ek, “Aerial Flight.*' 
(Lecture 111.) 

Wednesday, MA^ 12, 8 p.m. (Aldred 
f.ecture.) Proelssor AKfiirR Dendv, 
D.Sc,, F R.S., F.L.S., “ riie Principles of 
Heredity as Applied to the Artificial Produc¬ 
tion of New Forms of Plants and Animals.’' 

THl■RSD^Y, M \v 13, pjo p.m. (Indian 
Section ) Krishna (ioitiNDA Guima (Mem¬ 
ber of the Council of India), “ Some Phases 
of Hinduism.” 

Further particulars of the Society’s meet- 
in^^s will be found at the end of this number. 


CONVERSAZIONE. 

The Society’s Conversazione this year will 
take place at tlu? Natural History Museum, 
Cromwell-road, S.W. (by permission of the 
Trustees of the Hritish Museum), on Tuesday, 
June 29th, from 9 p.m. to 12. 

The programme of the arrangements will be 
announced in a future number of the fonrnaL 


CANTOR LECTORE. 

On Monday evening, May 3rd, Mr. F. 
W. Lanchester delivered the second lecture 
of his course on “ Aerial Flight.” 

The lectures will be published in the journal 
during the summer recess. 


PROCEEDINGS OF THE SOCIETY* 


EIGHTEENTH ORDINARY MEETING. 

Wednesday, May 5, 1909; Sir Georc.e 
Hirdwood, K.C.l.K , C.S.I., M.D., LL.D., 
Vice-President of the Society, in the chair. 

The following candidates w’ere proposed for 
election as members of the Society :— 

Evans, Evan, A.M.T E E., Ryan-sireet, Stratford, 
Taranaki, New /ealaml. 

Lane, Fredeiick, Messrs. Lane and M.icandrew, 26, 
Great St. Helens, K.C 

Mumm, Arnold Louis, 41 and 43, Maddox-street, 
Hond-street, W. 

Periott, William, B.Sc... Alessi**. Johnson and 
Pciiott, I.td , Nelson-place, Cork, Iieland. 

The following candidates were balloted for 
and duly elected nu'inbers of the .Society :— 

tie Voss, Mrs. Emilia V., 5, E-ichenstrasse, Gross 
Mottbek, Holstein, Geimany. 

Forsyth, John Llo\tl, West Hand ('onsolidated 
Mines, Limited L.O Box 38, Kruj^ersdoip, 
Tiansvaal, Soiilh Afiua. 

Line, George, Messrs John Line and Sons, Limited, 
213-215. Tottenham Court-road, W. 

'file paper le.id w.is — 


ENGLISH FERN If LIRE: ITS DESIGN 
AND CONS I RUCTION - ■ ANt I ENT 
AND MODERN. 

Hv Pkrc y a. Wklls. 

Before 1 show some examples of linglish 
furniture on the screen, I should like to say a 
few things about its j^oduction. The title of 
my paper covers a subject which, in recent 
years, has Aroused a special and wide-spread 
interest, and received an attention not un- 
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worthy of its place in the decorative arts. It 
is satisfactory to feel that the furnishing and 
beautifying of a house has proved to be a sub¬ 
ject of vital worth. Closely allied, as it is, and 
must always be, with the great mother art of 
architecture, it embodies some of the finest 
efforts and traditions of English craftsmanship. 
I venture to believe, and dare to hope, that 
those great traditions are not altogether lost; 
that they still inspire the work of to-day, and 
must continue to influence the work of the 
future. Whatever changes have taken place, 
or may come, the traditions behind a great 
craft must continue to hold the imagination of 
the workers in it, whether individual or collec¬ 
tive, whether conscious of the fact or not. 
When that spirit is entirely lost, a craft must 
become debased, and barren, or cease to exist. 
I do not mean to say that we have not lost 
much which appears to be beyond the hope 
of recovery. Every period of change must 
bring a profit and loss account, but whether 
as an ideal to follow, or one to strive after, 
whether in the workmanship or the studio, 
these traditions are active forces which work 
for good or ill in the production of English 
furniture. It is by the power we possess of 
giving the highest and best interpretation to 
those traditions, that its position as a fine 
craft, and a great industry, must depend. 

In furniture we can trace the changes in the 
social and individual life of the people. What 
we possess of five hundred years no doubt 
represents the survival of the fittest.’’ From 
the hutch, or chest, of the thirteenth and 
fourteenth centuries, we have a continuous 
and fertile growth. By itself, it was bed, seat, 
table and cupboard. Put upon legs it became 
the “ court cupboard,” cabinet, and sideboard. 
With a back it grew' into a settle, settee, and 
sofa. With the ends lengthened and doors 
fitted, it lost itself in the press and the w’ard- 
robe. All these developments coincide with 
advances in craftsmanship, culture, and civi¬ 
lised life. In them we note the phases of 
production, from the primitive worker to the 
“Guild Brother,” and from the “master- 
maker” to the factory. “The work of each 
period was stamped with the'tone and temper 
of the time, whether of native or foreign in¬ 
fluence. Most of it was well designed, and 
constructed to suit its use. No article was 
too mean or unworthy of the best that the 
craftsman could put into ft.’< This is a virtue 
we have undoubtedly lost,’^t)dt 1 am not here to 
deplore the past, but rath^F to point its moral 
for the future, and to see how far it is possible 


with modern methods to keep alive and con¬ 
tinue its best traditions. 

We have reason to believe that the strongest 
and most effective factor in the early work was 
its more or less individual character, and that 
the workman had opportunities which he does 
not enjoy to-day. This, no doubt, was due in 
part to the lingering influence of the ancient 
“ Guilds,” as well as to the larger number of 
small masters, and the more stringent and all 
round training of the workman. It is, however, 
highly improbable that the actual worker w^as 
given an absolutely free hand, but it is possible 
that, having to make a complete piece of furni¬ 
ture from a rough sketch or drawing, his inter¬ 
pretation was more or less individual, as many 
of the country cabinetmakers must have in¬ 
terpreted Chippendale in the eighteenth 
century. In our estimation of the old work as 
against the new' we too often forgef the 
changed conditions, and are apt to blame the 
modern craftsman for many imperfections for 
which he is not alone responsible. Cabinet¬ 
making to-day is a much wider term than it was 
a hundred years agfo. It is not confined to the 
making of ordinary articles for the house. We 
now have the most elaborate furnishing for 
ships and yachts ; special furniture for hos¬ 
pitals, museums, and public buildings ; all of 
which has called for as fine a skill as, and a 
greater resource than, the old w'orkmen could 
possibly have shown. 

From my experience as a craftsman, I can 
say that there are men in our modern work¬ 
shops as skilful and intelligent as any in the 
old, but it has to be admitted that, owing to 
division of labour and the lessening oppor¬ 
tunities of a good training, they constitute a 
vanishing number. In judging the workman 
the public are ignorant of the fact that he is 
not responsible for the design, and not always 
for the quality of the w'ork, both of which are 
influenced by conditions over which he has no 
control. In the nfanufacture of furniture there 
are now the designer, the machine, and the 
workman. It is unfortunate that the W'orkman 
comes last, for in many cases he is but the 
finisher of what the machine has done ; but, 
against this, I should like to emphasise the 
fact that there must always be a great quantity 
of w’ork which can*'only be done by hand, with 
a consequent demand for capable craftsmen. 

It may be said here, that modern construc¬ 
tion, in the best work, is as good as it can be, 
and, like the old, St meets the needs and uses 
of the age for whith it is made. We do not 
need the heavy construction and open joints 
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of Elizabethan work. A good cabinet-maker 
of to-day has to make an equally strong joint 
without showing it. 

In broad terms, the furniture being produced 
now, may be divided into three characteristic 
classes:—(i) The actual reproduction of his¬ 
toric examples; (2) designs based upon work 
of past periods; and (3) new work, more or 
less original, which may be termed “ modern.*' 
I shall hope to show examples of all these on 
the screen. The first is a direct result of the 
revival of Georgian architecture with a demand 
for furniture in character with it. In the finest 
wofk of this kind, the demand must be limited. 
No pains are spared to make the reproductions 
as perfect as they can be. In the preparation 
of designs for decorated or panelled rooms, 
expensive models are made to ensure the right 
proportions and correct setting of the details. 
Commissions for English work of this type 
come from almost all parts of the world. The 
best men are engaged upon it, and here it is 
that they do not compare favourably with the 
old w'orkmep. The construction is equally 
good, and probably better, but there is a 
marked weakness in the form and modelling 
of curves and shaped sections. Only the other 
day, the head of a large business house in the 
West-end showed me some chairs which had 
come straight from the workshop, and, com¬ 
pared with the model from which they were 
made, the form and outline were unpleasant 
to the touch, and did not satisfy the eye. 
The finish and beauty of outline in a 
chair is cither made or marred by the 
workman, for the machine can only rough 
it out. It is just this quality—this quick 
perception of good form and line—which 
the old craftsman possessed and the modern 
one lacks. It is not a question of time 
or cost, for it takes as long to make a 
bad curve as it does a good one. It is not all 
the workman's fault, and it would be difficult 
to lay a finger exactly on the weak spot, but 
if English craftsmanship is to hold its own, 
something must be done to reclaim this 
essential feature. However highly skilled 
this work of reproduction may be, it has, 
1 think, one fatal drawback. There is no 
element of growth in it; it does not stimulate 
the imagination or tend to progress in art or 
craft. There is another side to it which is 
distinctly unpleasant and dangerous to all 
concerned. The craze for antiques has' 
seriously checked the desire for good modern 
work, and worst of all it has produced the 

faker." Masters and workmen have been 


driven to this wretched business by the 
unfortunate whims and fancies of an ill- 
advised public, and the demands of dealers. 
Whether good or bad, if it looks anything 
like Chippendale or Queen Anne, there 
appears to be a sale for it. Some of it 
is so cleverly done that even experts are some¬ 
times taken in. There is, however, a clear 
distinction between a copy of an old example 
which is frankly a reproduction, and a ‘*fake*d 
up " piece which is done to deceive. 

On the other hand there is much to be said 
for that portion of the public who, desiring 
good furniture, have lelt compelled to go to 
the seventeenth or eighteenth centuries for it. 
To some extent the designers or makers are to 
blame for this. The number of people who 
travel, or who can acquire good taste in furni¬ 
ture, must be comparatively small, and it is 
to the originators—the designers — that we 
should look for a lead in this direction. They 
alone are responsible for the character and 
style of work put upon the market, and if they 
wish to lift the trade out of this demoralising 
business they must be prepared to put some¬ 
thing better in its place. Is it not possible to 
educate the public through the furniture ? The 
great mass of people have no choice but to 
buy what is put in front of them, and the trade 
has mistaken a demand for a certain class of 
work for a change of taste, when no question 
of taste has been concerned in it. 

In the second division we have furniture of 
all kinds, the designs of which have been in¬ 
fluenced by the work of past periods or 

styles." And to what a wealth of work may 
our designers go for their models !—the strong 
and simple oak examples of the sixteenth and 
sevententh centuries—the delightful and 
homely pieces of the Dutch period—and the 
varied designs of the eighteenth century 
masters, all of them showing those classic, 
Italian, or French, influences which were re¬ 
modelled and fashioned by the English crafts¬ 
men for English uses. In them w»e may 
discover the essential principles upon which 
furniture should be made—good proportion, 
sound, construction, right use of material, 
thoughtful application of ornament, and 
utility. It is the modern designer’s task and 
privilege to take up those traditions, and use 
them and adapt them to the needs and condi¬ 
tions of to-day. The materials are more 
varied than they were a hundred years ago. 
The construction,,is better, the machine has 
to be reckoned with, but it should serve and 
not dictate, and I think that all round the 



498 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


May 7,1509- 


opportunities are greater. We have but to 
take the modern house, either large or small, 
for change and variety in each room. The 
question of cost can only affect the quality of 
material, construction, and finish. Good pro¬ 
portions, good lines, pleasant colour and fitness 
for its purpose, are features which go to make 
furniture beautiful, and lift it out of the lower 
but essential position of bare utility. These 
features can and should be given to all furni¬ 
ture. They would not cost as much as the 
overloaded detail and meretricious ornament 
which has made the bulk of our furniture so 
commonplace and ugly. They are the very 
qualities which we admire so much in the old 
work, and, as they represent principles which 
only change in their application, I believe it 
is possible to have them in the new. 

Under the third division we have seen an 
attempt to throw over SIl tradition, to defy 
right principles of construction, and to make 
an improper use of material. I should not 
have mentioned the ‘‘ New Art ” phase ex¬ 
cept to show that any movement based upon 
such lines is doomed to fail. In England it 
did not go to such extremes as were seen on 
the Continent, but for a time it had a most 
baneful influence on the trade. The desire to 
return to simpler forms was a highly com¬ 
mendable one, and in th^ hands of thoughtful 
men it should have given a healthy tone and 
vigorous lead to better work ; but, with some 
rare and excellent exceptions, the reverse has 
been the case. Through this movement it was 
possible to produce the most distasteful and 
eccentric furniture ever put upon the market. 
It lent itself to the worst form of cheapness, 
and was foisted upon the purchaser as an 
“art’* revival. When it is realised that the 
greater quantity of made-up furniture goes into 
the ever increasing number of small houses, 
it is deplorable to think of this wasted oppor¬ 
tunity whereby some degree of good taste 
might have been brought into the homes of 
the people. 

The term “ modern,” in furniture design, is 
somewhat vague, and is loobely used to distin¬ 
guish a type of work largely influenceij by the 
splendid pioneer effortS’‘*of* the “Arts and 
Crafts Society.” Most of it shows some 
attempt at original treatment of old forms, 
with a revival of the simpler types of decora¬ 
tion such as inlaying. A considerable amount 
of furniture has been desired and made by 
individual members" ofSociety, or by 
‘♦Guilds” of craftsmeh,*^founded upon its 
principles. Much of it U^‘^veiy good, but in 


some instances the desire to be original has 
been carried beyond the bounds of reason. Its 
influence in the trade has been somewhat 
limited, but where it has been handled in the 
right spirit, some excellent furniture has been 
produced, whilst in the cheaper kinds it has 
developed into a “shoddy” apology for 
simplicity. 

It is still open for our designers to supply 
good cottage furniture—by good, I mean 
simple and strong—as good as the examples 
now to be found adorning the drawing rooms 
of cultured people. These cottage articles 
have been exchanged for “ plush ” or “saddle¬ 
bag” chairs and flimsy chests, which dazzle 
the eyes of the poor cottager, and make him 
only too ready to give up his plainer-looking, 
though better, things. At the Garden City 
Exhibition we saw an attempt to furnish 
cottages, and it must be confessed it was 
more than disappointing. Only one firm had 
noted the fact that the most important article 
in a cottager’s living-room was either a bureau 
or a chest of drawers. As the Yorkshire 
dresser is in the North, so is the chest of 
drawers in the South, and I shall be glad to 
show you a chest designed by Mr. Ambrose 
Heal which appears to answer the purpose 
admirably ; and to this might be added some 
bedroom and living-room articles. People 
who have week-end cottages can usually find 
suitable furniture for them, but it is something 
of a crime to rob the real cottager by an ex¬ 
change which leaves him poorer, and makes 
him poorer stUl within six months of the 
bargain, when he has no chairs to sit upon. 

From these conclusions it would appear that 
the greatest opportunities for progress and 
betterment—so far as it aifects the trade as a 
whole—are contained in the effort to design 
and make furniture based on the best traditions 
of the crafc, and brought within the present 
means of production and distribution. It 
should give unlimited scope for the highest 
qualities in design and craftsmanship, and 
would open out fresh channels for the applica¬ 
tion of those forms of decoration which are 
allied to it. More carving might be done, and 
not be so much confined as it now is, to re¬ 
productions, or to^work other than furniture. 
The tendency has been to accept certain styles, 
and to apply the^ blindly to any and every 
type of work and position. 

The fine art of marquetry has been almost 
ruined by its bad design and application to 
miscalled cheap whrk, as well as by the un¬ 
fortunate use of stained veneers. In the 
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natural woods we have an infinite variety of 
grades in colour—blues and greens only ex¬ 
cepted. With the marquetry cutter as a 
specialist, it is reasonable to suppose that with 
good designs and colour it should be possible 
to equal, if not excel, the Dutch or French 
work. 

Closely allied to marquetry is veneering, or 
the use of finely figured and rare woods in 
design, as patterns or diapers, or as a cover¬ 
ing for plainer wood. The public are inclined 
to look upon veneering as being done to de¬ 
ceive them. This may be the case in cheap 
furniture, but it should be dearly understood 
that good veneering requires more thought 
and care in preparation and more skill in 
execution than what is known as solid work, 
or that which is not veneered. Many of the 
woods can only be used in this way and their 
selection needs the utmost care, whilst in no 
other form can the highly decorative features 
of the wood be utilised. We have examples 
of the Dutch and eighteenth century periods 
to prove that veneered work can stand the 
test of time. Here and there some good 
examples are done, but I do not think our 
designers take as much advantage of this 
feature as they might. 1 have some specimens 
on the table which have been done by young 
workmen students under skilled instructors, 
and beyond the actual practice and training 
in delicate handwork they afford opportunities 
for the cultivation of harmony in colour, 
associated with good design—the application 
of material to method—and what is also 
essential from a commercial point of view— 
the power to get the utmost out of it. 

On the subject of material, it is unfortunate 
that we have no Government Department for 
testing and classifying the new and numerous 
timbers which are now being sent into the 
market. However much a maker may wish to 
use one or more of them, he must do so at his 
own risk and without any r^pords to prove its 
fitness. Any red wood is now sold as ma¬ 
hogany, although it may not possess one of its 
qualities except colour. There are quite a 
number of colonial woods suitable for furni¬ 
ture. I have a slide showing a furnished room 
exhibited at the Franco-British Exhibition by 
the New South Wales CQvernment. The 
panelling was made of black bean, a rich 
brown timber, something like teak but better 
in appearance. A kind of rosewood, and silky 
oak—which is prettily figured—were used in 
making the tables and chairs. The carving 
was done in white beech, and a carver to 


whom I gave a sample thought it almost 
equal to lime. Messrs. George Trollope and 
Sons, who did the work, speak most highly 
of all the woods. Africa is also yielding a 
large quantity of timber, and it would be of 
the utmost value to the trade if the woods 
could be tested and classified. 

Another neglected feature in decoration I 
should like to refer to i.s painting. A great 
deal is being done in the eighteenth century 
style on satinwood, and but little—too little— 
of the delicate Adam's colouring, such as we 
see on the isolated example—a pier table—at 
South Kensington. Much of the enamelled 
work now being made would be vastly im¬ 
proved by the addition of a little colour. For 
bedroom articles it gives a freshness and 
daintiness which no other form of decoration 
can give. Messrs. Heal and Son have recently 
designed some very successful work of this 
kind, and there is, 1 think, room for more. 
Apart from this purely decorative painting, I 
believe that the cheaper common furniture 
would be far better covered with a coat of 
honest paint than grained, or stained and 
polished as it is. 

I have so far tried to show the possibilities 
for practical development and betterment, and 
it may be asked, to what extent are they 
possible under the present commercial condi¬ 
tions, with a keen competition, division of 
labour, and the consequent lack of training 
for the craftsman; to which may also be added 
the lack of public taste. So far as this last is 
concerned, I have already mentioned that it 
must rest with designers to put before the 
public the best that can be done, in the highest 
as well as in the commonest work. There is 
room for the best in all, and 1 see no reason 
why the combination of designer and trained 
workmen, with the machine to serve both, 
should not produce furniture of good design 
and within the purchasing power of moderate 
incomes. The salesman, too, should be 
perfectly frank with, and gain the confidence 
of his customer, and assist him to a right 
selection. It would appear, however, that the 
greatest power for good rests in the hands of 
the “ buyer," who as a rule is a man of wide 
experience and exceptional business capacity. 
He it is who buys stock for the large firms 
from the actual makers, and it rests with him 
to accept or refuse the work submitted. If 
this gentleman were to insist more frequently 
on better design ^I'^wQuld force the makers to 
employ men who were capable of giving it, 
and I think his infiuence alone would go far 
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iti raising the tone of the great bulk of 
English furniture. 

The training of the craftsman has become 
a national problem. It is admitted on all 
sides that modern industrial conditions are 
either too specialised or too strenuous for a 
lad to get that adequate or sympathetic 
instruction which should fit him for life as an 
intelligent and skilled worker. Apprentice¬ 
ship is ineffective—it exists to a small extent 
in the furniture trades—^but even where it is in 
operation there is no guarantee of proper 
training, and boys have to pick up the trade 
as best they can. The necessity for doing 
something to take its place has been forced 
upon the educational authorities. Technical 
and craft schools have been established to 
afford instruction in the elementary principles 
of craftsmanship which the workshops fail to 
give. I am closely associated with two of 
these schools, the L.C.C. Shoreditch Tech¬ 
nical Institute—situated in the centre of the 
East-end furniture district—and the L.C.C. 
Central School of Arts and Crafts in the West- 
end. In these schools we have classes for 
young men, who are already engaged in the 
trade, with instructors who are associated with 
good firms, either in the studio or the factory. 

I think everything is done that can be done, 
through the means of workshop practice, 
drawing and design, with lectures on mate¬ 
rials, methods, and historic periods, to stimu¬ 
late and guide the efforts of the student. 
Except for these classes, and the scholarships 
and South Kensington, there are no special 
means of encouragement to young designers or 
craftsmen to study historic art applied to furni¬ 
ture. If the authorities could be induced to 
offer travelling scholarships to some of our 
promising students, they would, I am sure, be 
of material and direct assistance in the deve¬ 
lopment of good design and craftsmanship. 

Apart from the classes for evening students, 
we have at Shoreditch a Day Trade School for 
boys who are about to enter the furniture and 
woodworking trades. They come straight from 
the elementary school and go through a two or 
three years’ training in,, the principles under¬ 
lying art and craft work,..Tpheir general educa¬ 
tion is continued and applied in as practical 
a manner as possible. As the first school of 
its kind, we believe it has gone a long way 
towards filling the gap w^iich the decay of 
apprenticeship has made. The instructors 
are men with a business^i^perience and an art 
or craft training, and we &ope and believe that 
b^swho go through tha school are imbued 


with some ambition to strive and excel. We 
realise that such a school has its limits, that 
it cannot give a boy that measure of experience 
which can only come to him outside, when he 
enters a stern competitive system and has to 
earn his living in it. But we do profess to 
give him a good start, to train the germs of 
initiative so that' he can take his place as an 
intelligent starter, with a sound knowledge of 
what he must meet and overcome. But how 
small and insignificant even this effort is com¬ 
pared with the enormous number of boys who 
take up craft work wnth but little hope of any 
training ! 

The position and existence of the furniture 
industry must depend upon the intelligence, 
resource, and skill of its workers, whether at 
the desk or the bench. It is to the advantage 
of all concerned in it, as well as to the general 
good, that English designers and English 
furniture should command the admiration of 
furniture buyers in all countries, as well as ' 
the approval of those at home. I am con¬ 
vinced that if we foster its great traditions — 
bring into active influence some of the forces 
I have mentioned, and train the craftsman— 
it will not only gain that approval, but 
continue to hold it. 

I have selected my slides to show as far as 
possible the types of which I have spoken, and 
am indebted to the following gentlemen for 
the loan of photographs from which the slides 
have been made:—Mr. Charles Allom, of 
White, Allom, and Co.; Mr. Ambrose Heal, 
of Heal and Son, Ltd.; Messrs. Waring and 
Gillow, Morris and Company, Geo. Trollope and 
Sons, Mr. J. S. Henry, Mr. Charles Spooner, 
Mr. B. T. Batsford, and Mr. Hamilton T. Smith. 

If time had permitted it would have been 
easy to treble the number of examples. I'hose 
I have shown are representative of the best 
thought and the finest work. We may feel 
satisfied that such work is being done in our 
English v’orkshops. Against it we have to 
put the enormous quantity of middle-class 
furniture which is commonplace, and the still 
larger quantity of the cheaper class which is 
nasty. Even this has to be designed by some¬ 
body ; and, in addition to any suggestions I 
have been able tA>*make, the greatest measure 
of improvement all round can only come with 
a change in the general attitude of mind— 
when it is realised that ugliness is brutalising 
and beauty is upUjEting. Then, and then only, 
shall we have th^ great mass of English 
furniture what been in the past—good 

to make and pleasant to live with. 
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DISCUSSION. 

The Chairman (Sir Georj:je Bird wood) said that 
before inviting discussion he felt it bis duty to offer a 
few remarks of his own. In the first place he desired 
to express the extreme pleasure with which he had 
listened to Mr. Wells’s paper, and to say that for his 
own part he entirely concurred with the views therein 
expressed. If there w^as anything he had to say in 
the w'ay of criticism it was with regard to the slides 
which had been thrown on the screen, which he 
thought showed that there was a little over-decora¬ 
tion in English furniture. Speaking personally, he 
was very simple in his tastes, both with regard to fur¬ 
niture and all kinds of ornamentation. His education 
had been chiefly in the East, due to his long 
observation of life in India, and the great principle 
he had adduced fiom his experience there with 
legard to furniture was to do without it as far 
as possible. The only bed known to the Indian was 
the carpet upon which he lay and stretched himself 
at night; chairs and tables he had none, for he sat 
upon the ground. In a tropical climate one should 
do with as little furniture as possible, indeed, he 
would go further and say with as little clothing as 
possible. But here our furniture was overdone, and 
oui dress was overdone. Further, he desired to say 
that he felt greater confidence in the taste and skill of 
the British workman than Mi. Wells apparently did. 
Ever since the great Exhibition of 1851 he had taken 
what he hoped was not only an intelligent, but a 
patriotic, interest in the development of taste in 
England. It was well known that in Tudor and 
^ueen Anne times, and in the Chippendale and 
Sheraton period, we led the taste of Europe with 
regard to furniture, and we were quite as capable of 
doing that now a's then; in fact, we were doing it. 
He considered that Elngland at this moment was 
ahead of any nation in the world in several branches 
of decorative and semi-decorative art. No nation 
could approach us in saddlery, and no nation could 
approach us so far as men’s dress was concerned, 
though he must admit that we were very backward in 
the matter of women’s dress; while no nation could 
approach us in the art of furnishing. Mr. Wells had 
mentioned the fact that the present German Emperor 
had had his yacht furnished by a London firm, 
but perhaps it was not so well known that 
the late German Empress had had the whole 
of her house furnished from 1 -ondon. There was at 
the present time a perfect rage for English furniture 
in France, and our leading cabinet makers supplied 
unlimited quantities of furniture to the Continent. 
The same remark applied to pottery. No nation 
made better china or earthenware than we did at this 
moment. The only thing in which we were back¬ 
ward with regard to decorative art was jewellery; 
but we were coming forward in that. In jewellery, 
ornamentation was everything; but with regard to 
chairs and tables, it was of prime importance that 
the article should be useful, and ornamentation 


must be entirely subordinate. It was notice¬ 
able that every form of jewellery shown at 
the exhibition last year very closely ap^nroached 
the best workmanshij) of France, and certainly 
excelled that of Germany. On that account he had 
unlimited faith in the British workman, and the 
reason for the apparent decline in public taste was 
because he did not get sufficient encouragement; but 
whether it was due to EVee Trade or Protection he 
did not pretend to say. He had been brought up 
under Free Trade, and he had seen this country 
made a great Empire by it. It was an undoubted 
fact that we should never have been allowed to hold 
Egypt or to extend our Empire in India had we not 
thrown our conquests open to the whole world. 
With regard to Free Trade injuring the general 
trade of the country, diminishing employment, and 
being injurious to taste he could not say. Per¬ 
sonally he was a strong trade unionist, belong¬ 
ing, as he did, to the medical profession, which 
was one of the strongest trade union oiganisa- 
tions; but he was inclined to believe that unionism in 
this country had affected the efficiency of the work¬ 
man. It was distinctly a wrong thing that a w^ork- 
man absorbed in his task of tooling a book, 01 w'hat- 
ever it might be, should be compelled to throw down 
his tools when the clock struck, and tun the lisk of a 
reprimand if he continued to work after a specified 
hour. 

Mr. S. Hicks (Principal of the London County 
Council Shoreditch Technical Institute) said that 
though he could not criticise the paper from the point 
of view of construction, he was keenly alive to 
the need that the boys m the schools should be versed 
in the very best examples which could be put before 
them. Good workmanship generally meant good 
manhood, and boys w'ho were taught to woik well 
geneially became good citixens. He had been very 
much struck with the lucidity of the author of the 
paper, and desired to express not only the pleasure he 
had derived from listening to the papei. but the 
gratification he experienced at Mr. Wells’s reception, 
inasmuch as he was in daily association wdth that 
gentleman. 

Mr. H. BATsroRi) also desired to thank Mr. Wells 
for his most intere>tmg paper, and for the veiy fine 
slides he had put upon the screen, showing what 
good work was now being produced in this country. 
He thought the Society of Arts ought to be very 
much congratulated in getting a man like Mr Wells, 
who knew thoroughly the practical part of his craft, 
to come and lecture before them. 

Mr. C. Allom thought that the most impoitant 
point which English designers had to study and work 
up to was that of proportion, a quality which had 
existed in the past, particularly from about 1650 to 
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1800, but which had largely died out in the present 
dmy. He could not help feeling that the sense of 
proportion was to a very great extent inborn, so 
much so, in fact, that designers should be reared and 
live amongst beautiful things. The habit of seeing 
and living with beautiful things led eventually to the 
ability of distinguishing between that which was 
beautiful and that which was not. Mr. Wells’s 
observations on the lack of decoration called, 
he thought, for some remarks. In the first 
place the Royal Academy and the painting 
schools bad done so little for decorative art that 
he could only describe it as a scandal. At the 
present time painters were lacking work; men had 
had to drop picture painting for portrait painting, 
and decorators knew only too well the horrors that 
weie so frequently seen on the walls of the houses. 
As a decorator be ofteti^ suffered anguish when he 
knew that a portrait was going into a room which he 
had to decorate. He did not wish to praise modem 
work too highly, but it'^lfiNeved him to see the 
appetite which the wealthy people of this and 
other countries had for purchasing old pictures. 
The desire seemed to be to buy old pictures, the 
idea being that as a rule they had more tone and 
harmony ; and having those qualities they be¬ 
came more beautiful to live with. He was sorry 
to say that too frequently the portraits which he 
saw in houses lacked decorative quality. He was 
afraid they were usually painted to have force and 
to attain great notoriety in tht Academy, having 
in the background an environment which was distinctly 
calling for force, and perhaps too great force to permit 
their properly decorating the room. He should like 
to see the Royal Academy giving more of its atten¬ 
tion to decorative painting. Very few men could 
paint such pictures as hung on the walls of the room 
in which they were that evening, and he hoped that 
men like Professor Moira and others would set their 
influence at work and produce more decorative paint¬ 
ing in England. A great deal depended upon patron¬ 
age. In this country there was no patronage, because 
there was not the wealth or spending power in 
luxuries which some other countries possessed, nota¬ 
bly the United States. The Chairman bad referred 
to a desire to see very littl&iumiture, and very little 
clothing. He (the speaker) was disposed to think— 
he hoped the meeting would forgive him for referring 
to a political subject, but the Chairman had done so— 
that if things went on as at |>resent, there would be 
very little left for furniture 01^ for clothing. Mr. Wells 
had referred to the salesmands and the buyer’s influ¬ 
ence, and in that he was pfienSeotly right. If a salesman 
had not a high ideal it followed' that he could not in¬ 
spire his client with a high ideal. If the salesman had no 
high ideal he would allow his designers to fall behind. 
The author had stated that a gsaat load lay upon the 
salesman and a tremendosa*load ^upon the buyer; 
though he (the speaker) thong^tmiore rested upon the 
designer than upon either; The designer could check 
a poor salesman, but the poor salesman led the 


customer astray. One could not have failed to notice 
the influence of the machine in the examples Mr. 
Wells exhibited,J and it was an influence to which 
attention might well be drawn. In the old days 
mouldings were run by hand, and a certain free¬ 
hand beauty resulted from the fact that none of the 
mouldings were geometrically accurate. The work 
to-day was largely spoiled by the fact that the 
machine rendered each moulding absolutely true from 
beginning to end. It had often been said that 
modelled work had no character. He believed that 
was largely due to the fact that there were so many 
books. There were more facilities for travelling and 
seeing things at the present day than existed years 
ago, and it was very difficult for designers’ develop¬ 
ment to be along one line as it used to be in the old 
days. In the days when books were difficult to 
obtain and photographs did not exist one could hardly 
fail to develop what was in one’s nature ; but in these 
days one had to develop a thing, whether one liked it 
or not. 

The Chairman said it only remained to him to 
propose a vote of thanks to Mr. Wells for his ad¬ 
mirable paper. He congratulated him first upon the 
paper itself, and, secondly, on the reception he had 
received from the^lfirge audience which had gathered 
together to welcome him. 

The vote of thanks was carried unanimously. 

Mr. Wells, in reply, said he was delighted that 
the Chairman and the speakers generally had prac¬ 
tically endorsed the views be had expressed in his 
paper. He agreed within limits with Sir George 
Bird wood’s remarks on the question of simple furni¬ 
ture, and also with what he had said with regard to 
the English designer. He (Mr. Wells) was proud 
of the work he had shown, both the cottage fur¬ 
niture and the fip^r and more ornate examples ; 
and he was extremely anxious that we should be able 
to continue to hold our own in the future. But there 
were signs that if something were not done in the 
direction he had tried to point out, we might not 
continue to do so. Sir George Birdwood had referred 
to the influence off trades unions. He should have 
preferred someone actually connected with the trade 
to answer the question, but speaking for himself be 
felt that trades unions were not doing what they 
might with regard to the training of young appren¬ 
tices and craftsmen* They were not, he thought, 
giving sufficient anipport to the keeping up of 
the standard of work, but they were giving 
rather too much attentipn to the standard of wage. 
While admitting that from the trade unions’ point of 
view that was necessary, on the other hand he 
believed that they would be more powerful and 
do a greater amoimt^ of good if they took a wider 
view of craftsmanship, and gave every pos¬ 
sible encouragemcntvjto their fellow workmen, and 
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especially to the younger members of the union®, and 
so inspired them with the spirit of hne craftsmanship 
which was so well ilhistrated in the work and influence 
of the old guilds, but which the modern trade 
unionists had entirely lost. He was glad that Mr. 
Allom, to whom he was much indebted for assistance 
in the preparation of his paper, agreed with him 
on the essential points, that the buyer and the 
salesman and the designer could do more than they did 
at present. With regard to mouldings, however care¬ 
ful designers might have been in the matter of propor¬ 
tion and details, it frequently happened that the 
mouldings were spoiled by the men at the mill, for 
they did not appreciate good foiim. In conclusion, 
he desired to thank his audience for the manner in 
which they had received his paper, and especially Sir 
George Birdwood for his kindness in taking the chair 
that evening. 


THE GREAT WALL OF CHINA. 

Dr. W. E. Geil, author of A Yankee on the 
Yangtze,” has just returned to his home in Pennsyl¬ 
vania, after a twelvemonth spent in exploring the 
Great Wall of China from end Ho end. Although 
numerous travellers have crossed the periphery of this 
great structure at various points between the shore of 
the Gulf of Pe-chi-li, at Shan-hai-kwan, and the 
deserts in the north-west of Kansu, no previous 
explorer had ever apparently conceived the notion of 
following the alignment of the wall and thus forming 
an accurate and comprehensive notion of its character 
as a whole. Dr. Geil is now busily engaged in 
working up his materials, not the least important 
part of which is a rich collection of photographs, 
which will illustrate long sections of the wall in 
localities never before visited by Europeans. In the 
southern part of the province of Honan the doctor 
claims to have discovered some remarkable aborigines 
in the shape of wild men, as well as a race of dwarfs, 
both these tribes having been driven by the encroach¬ 
ment of the Chinese into inaccessible mountainous 
tracts. The chief authority on the Great Wall of 
China, from a historical and scientific point of view, 
is undoubtedly Dr. O. F. von Mollendorf, formerly 
of the German Consular Service in China, who, as 
well as his brother* personally examined several parts 
of the wall, mostly within a few days* journey of 
Pekin, and studied very exhaustively all European 
and Chinese references to the subject, from the earliest 
records down to those of 1880. iCfr. von Mollendorf*s 
treatise is in the ** Zeitscript der Deutschen Morgen- 
landischen Gesellscbaft, i^8t,**'’tfol. 35. One of its 
main conclusions establishes the important point that 
the Great Wall exhibits and consists of at least four 
strikingly different styles of construction, and that it 
is a great mistake to speak of It as a homogeneous 
structure, dating throughout from great antiquity. 
The most important section would appear to be that 


traversing the province of Chih-li, and probably pa»t 
of Shansi as well, so far as our extremely limited 
knowledge of the •latter couistry qnables one to infer. 
It consists of a base six yards broad of stone blocks 
(mostly granite), from which rise two strong walls of 
large baked bricks or tiles, the intermediate space 
being filled in with clay, stones, and broken brick¬ 
work, and covered or roofed in with bricks. Both 
sides have low parapets with embrasures, while at 
irregular intervals rise (quadrangular watch-towers,, 
This, the most complete form of the Great Wall, 
dates from the Ming dynasty (1368-1644), while the 
other forms are less important and essentially different, 
and occur in Shansi, Shensi and Kansu. As we know. 
Dr. Stein found traces of the Wall a® far west as 
Ansichow, while Dr. Geil claims to have discovered 
a hitherto unknown section to the immediate west 
of Sining-fu, an identihcation which finds curious 
corroboration in a passage in Gouebes’s narrative of 
his travels [vidf “ Astley*s Voyages ”), where he 
speaks of the citizens bemg accustomed to promenade 
along this Wall as far Su-chow, to the north. There 
it no doubt that Dr. Geil*s work, when published, 
will shed much useful historical and geographical 
light on this extraordinary structure which in its 
various forms has played a very prominent part in the 
annals of the Chinese Empire. 


DEW-PONDS 

Since the reading of the paper on “ Dew-ponds,** 
by Mr. George Hubbard, on the 3rd of March last, 
a good deal of attention has been drawn to the sub¬ 
ject. “ E. A. M.” has contributed an article to 
“Nature,** of the 22nd of April, in which he some¬ 
what controverts the view of Mr. Hubbard that ®uch 
ponds depend on their water supply from dew, or 
rather from the condensation of aqueous vapour in the 
air. 

Referring to the well-known method of obtaining 
ice in India by placing pans of water in shallow beds 
filled with straw, the writer remarks :— 

“ This is excellent so far as it goes, and Dr. Wells 
records that he performed the same experiment in 
England nearly a hundred years ago. Thus there is 
a presumption that if straw be laid down under a 
pond, it may act in such a way as to cut off the heat 
of the earth below. The difficulty lies in carrying out 
a similar process on a large scale, and at the same 
time in keeping the straw dty. Should it become 
moist, and it must do so if in contact with puddled 
clay, it will cease to be an e68cieiit non-conductor of 
heat, and it must be borne in mind that whereas the 
straw under the ice-pans in India can be, and is, 
frequently changed, this cannot be done under a pond. 
Mr. Hubbard says: “In numerous dew-ponds in this 
country the dew-point isunnched without difficulty.** 
Nothing is given in 'support of this statement, 
and we may well ask on what evidence it is 
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based. It presumably means that the water itself 
reaches a temperature which is below the dew-point. 
A number of observations made by the writer have 
never yet revealed the fact. The water of a pond 
parts with its heat extremely slowly. To be of value 
toward the replenishment of a pond, the dew must 
be received in the height of summer, when there is 
but little rainfall, and when, as is admitted, the 
ponds at lower levels are drying up. The pond is 
heated during the day, and evidence is wanting as 
yet that it falls below dew-point at night. Of 
course, dew is being received on the grassy banks 
around, that is to say, on vegetation, but the 
radiating powers of water and grass are apart as the 
poles, and on radiation dew-fall, as we know it, 
depends. 

‘•As Mr. Hubbard states, the altitude of the ponds 
may result in some amount of condensation, owing to 
the lowering of temperature resulting from the expan¬ 
sion of the air. This would, however, be but a small 
factor, whilst the condensation would show itself as 
mist. There may be something, too, but not much, 
in the osmotic action of dew-pond water, containing 
as it does a small proportion of sodium chloiide. 
But there must be some greater factor at work if we 
are to credit the few records which have been made 
of the acquisition of, for instance, ‘ 3^ inches of 
water after five nights of heavy dew.’ 

“Mr. Hubbard rightly judges the importance of 
the dew-pond principle, if iully established, in coun¬ 
tries where there is no natural water supply other 
than dew. He is also quite correct in dwelling upon 
the importance of vegetation in increasing the rainfall 
of a district, But when we hear of the rising of the 
water in a pond by an inch or more in a night, we 
desire to know if there are any overhanging trees, 
and whether there are grasses rooted in the bottom 
of the pond, with several inches of their growth ex¬ 
posed to the atmosphere. The dew deposited on 
these would be a large item, and would go to feed 
the pond. Still, there are undoubtedly some ponds, of 
large size, with no vegetation appearing above the 
surface, no drainage except from their own shelving 
bank, the only visible means of recruiting of which 
consists of rain and driving mists. Given a period of 
drought, yet these ponds seem to suffer but little. I 
am not at all satisfied that straw is really a necessity 
of the case. 1 have collected information from several 
different quarters as to the manner of construction of 
dew-ponds, but straw is not used in all cases, and 
when used it is frequejitly placed above the clay 
merely to prevent cattle Jropa tramping through the 
bottom and so allowing the water to escape. If dew¬ 
point is reached in the air above a pond, there must 
be some other factor than the alleged chilling of the 
clay or the water to bring it about. There is room 
for^more experiment.” 

There has also been sfj^e correspondence in The 
Field on the same subject., This commenced with a 
lot^r in The Field of March, aoth from Mr. Arthur 
Jj^i^ett, in which was given some very interesting 


information as to the method of making dew-ponds, 
collected by Mr. Beckett, and supplied to him by Mr. 
Pickard, the steward of the Glynde estate, near 
Lewes. According to Mr. Pickard’s information, 
these ponds were constructed of Portland cement 
and sand, or of mortar into which flints were 
rammed. Full details are given by Mr. Beckett of 
the whole process of construction. The ponds in 
question are not filled by surface water, and he 
says:— 

“ During th*e past few months I have been in 
correspondence with several scientific students, who 
have made the thermo-dynamics and hydrostatics of 
dew-ponds a special study, and have talked with men 
who have had practical experience of the making of 
dew-ponds, which they have in many instances kept 
under close personal observation for long periods. 
After listening to the many arguments adduced on 
both sides, and keeping an open mind on the subject, 
I have been forced to the conclusion that the dew- 
pond of the downs depends for its water chiefly upon 
rains, and, in a much smaller degree, on mists and 
hill fogs, and that dew, per se^ forms a very incon¬ 
siderable factor in the supply.” 

This view was controverted by a writer signing 
himself “East Sussex,” who described a method of 
making the ponds out of ground-up and rammed 
chalk, which set into a hard mass like cement, and 
was impervious to water. The argument was put 
forward that the position of these ponds on the top 
of hills precluded any othei source of supply than 
dew and mist. 

Mr. Beckett continued the correspondence in The 
Field of the 24th of April, in which he reiterated the 
opinion that though hill-top ponds were partly sup¬ 
plied from rain, mists and fog. by far the greater part 
of the water was supplied by rainfall. 


ARTS AND CRAFTS. 

Arts and Crafts at the Netv (iallery. — The 
greater part of the craft work at the New Gallery 
this year takes its place, along with the sculpture, in 
the Central Hall Instead oi being relegated to the 
comparative obscurity of the Balcony. This arrange¬ 
ment not only allows the larger works to be seen to 
better advantage, but proclaims to the casual visitor, 
who is usually thinking of nothing but pictures, that 
the exhibition is partly devoted to handicrafts. And 
it must be admitted that the collection as a whole 
quite justifies its place. The illuminations of Mr. 
Allan Vigers, if i^er coarser than we expect to find 
in work of this desenption, are full of vigour and form 
most satisfactory' ‘enrichment to the well printed 
pages which they adorn ; whilst Mr. Howson Taylor, 
amongst his collection of pots, shows some very in¬ 
teresting examples'of crackle. Many well-known 
metalworkers and jfewellers, too, send examples of 
their workMr. Harold Stabler is represented by a 
large altar cross and candlesticks as well as a fine 
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silver and enamel centre piece for the 5th Battalion of 
the Welsh Regiment; Mr. Paul Cooper has a case 
of silver work; Mr. Nelson Dawson sends quite a 
quantity of silver, copper and enamel work, and 
Mr. and Mrs. Gaskin show a charming little selec¬ 
tion uf jewellery. Mr. James Cromar Watt ex¬ 
hibits amongst other things a piece of opaque 
enamelwork which is a wonderful imitation of old 
Chinese colouring, and a pendant in translucent 
enamel, portraying a polar bear in arctic surroundings 
after the design of Mr. John M. Swan. There are a few 
exhibits in the Balcony. The case of enamelled 
glass by Miss Nella Casella is w'ell worth looking at, 
whilst the books bound by Miss Catharine Adams, 
who has^had the happy idea of making dainty little 
covers for some of the smaller volumes, are admirable 
examples of bookbinding. Altogether the work on 
view at the New Gallery forms a show which is very 
fairly representative of the best that is being done in 
certain branches of the artistic crafts. 

7 "he Ihiilding Trades EAhihttion .—For anyone 
who approached it fiom the point of view of art and 
craftsmanship the Building Trades Exhibition at 
Olympia proved rather a bewildering affair. To 
begin with, the work with some claim to be artistic 
had to be picked out from amongst a mass of ex¬ 
hibits purely and frankly utilitarian, and again, whilst 
in some trades the best manufacturers thought it 
worth their while to exhibit, in others they left the 
field free to the second class firms, and in yet others 
many of the foremost makers were content to let 
their products appear as subsidiary to the exhibits of 
other trades. Some of the most prominent tile- 
makers, for example, were only represented by work 
which occurred in conjunction with fireplaces shown 
by the various grate makers. For all that, the 
exhibition had a value as showing not so much the 
best that can be done in the well-founded and estab¬ 
lished industries connected with the building trades, 
but the ways in which various materials are being for 
the moment most generally employed, and what can 
so far be done in the newer articles and processes 
which are coming to th^ fore. 

The various kinds of enamels and paints, washable 
and otherwise, were somewhat less in evidence than 
they were two year sago, and there was, perhaps, rather 
less space devoted to wallpapers and other wall cover¬ 
ings of a similar nhture, but of tiling there was a really 
large show. Messrs. Doulton’s stand was mainly 
noticeable for the sanitary ware, and the exhibit of 
Messrs. Minton and Co., though it included up-to- 
date work, was not peculiarly remarkable, whilst the 
leadless glaze tiles of Messrs. Carter, of Poole, 
though, in a way, very well worth iQoking at, did not 
offer to the unbiassed observer convincing proof of 
the superfluity of lead as a factor in pottery pro¬ 
duction. For all that, there was some interesting 
tiling shown. The surrounds of in^ny of the fire¬ 
places, scattered about the exhibition, contained some 
really admirable tile designs, and it is satisfactory to 


note that the regulation set slabs for the sides of fire¬ 
places are not apparently in such high favour as they 
were some years ago. Side panels want planning, 
but they do not gain by being treated always too 
closely on the same lines. Some of the wall tiling, 
notably that exhibited by the Art Pavements and 
Decorations, Limited, executed in Medmenham ” 
tiles from designs by Mr. Conrad Dressier, showed 
what happy effects can be got from quite simple tiles 
when their disposition on the wall has been skilfully 
and tastefully thought out. By the way, most 
of the most successful wall* tiling schemes seem at 
present to be carried out in “raised line” tiles. 
Of glass tiles there was again a large display. 
The quality of the surface is somehow always 
rather unpleasing, and the more ambitious efforts in 
the way of ornament do not seem to have been 
crowned with success, but some of the dadoes made 
up of marbled tiles bordered by a simple band of 
ornament are quite good of their kind. The new 
mo<>aic rubber tiling of the India Rubber, Gutta 
Percha, and Telegraph Works Co., Ltd., was well 
worth looking at. Rubber tiles, of course, are very 
pleasant to walk upon, and in this case, as the colours 
extend throughout the whole thickness of the rubber, 
the permanence of the designs is assured. The big 
lily pattern pavement was hardly the happie.st thing 
to attempt in this kind of material, but the tiles lend 
themselves admirably to simple, rather geometric, 
designs, and some of the colourings, especially the 
mottled greens, &:c., are very pleasing. This form 
of floor covering seems, so far, to be rather expensive, 
but for many purposes it should be not only very 
useful, but quite as beautiful as its position demands. 

The School of Art IVood•carving ,—The recently 
issued report of the year’s work at the School of Art 
Wood carving affords pleasant reading. There are 
numerous craft schools and trade schools scattered 
over greater London, in which many or few crafts are 
taught according to the needs of the neighbourhood 
or the conditions of the industries, but a school where 
both professionals and amateurs can be thoroughly 
instructed in one craft, and in one craft only, is some¬ 
what of a rarity. Schools, whether owing to the 
attitude of the teachers or the action of the trade 
unions, have a way of being filled too exclusively 
with trade or with amateur pupil&.as the case may be, 
to the detriment of both types of students. There is 
always a danger of trade students getting “ trady ” 
and of amateurs being serenely unpractical, and when 
the two classes work side by side they inevitably and 
unconsciously rub off some of each other’s sharpest 
corners. 

That 53 of last year’s students were “ trade 
carvers, professional teachers, or students learning 
the trade professionally ” is a proof of the thorough 
nature of the teaching given in the school. Again, 
the fact that during the year the pupils have had the 
opportunity of trying their hand at work of so practical 
a nature and on so large a scale as is implied by exe- 
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cuting or helping to execute orders for, amongst 
other things, “ a staircase, two door cases and a 
chimney piece ’’ proves that the scholarship boys sent 
by the London, the West Ham, and the Kent 
County Councils are getting a training which will 
more or less take the place of apprenticeship and fit 
them to be leally useful in a workshop w'hen their 
three years at the school are finished. 

The opening for women students seems to be 
rather in the direction of teaching—and a number of 
old pupils are at present holding posts in schools or 
under County Councils in places as widely distant as 
Kent and Yorkshire. 

The quality of the work cannot of course be de¬ 
monstrated in a leport, but the fact that the school’s 
exhibit at the Kranco-Brilish Exhibition gained a 
diploma of honoui and was by special reque'»t sent 
out to be exhibited at Buda Pest, speaks for itself; 
whilst the few jneces of work included in the lecent 
London County Council exhibition at Whitechapel 
were undoubtedly far and away ahead of any othei 
m'ood-carving to be seen theie. It is to be hoped 
that in its new home in Thurloe-place the school has 
befoie it a caieer of still greater usefulness than in 
the less convenient premises in Exhibition - load 
which it occupied until last Christmas. 

'J'he Tut new Exhibition at the MatiAion llou:^e ,— 
Theie was a good deal of interesting work to be seen 
at the Mansion House a few days ago, when the 
objects enleied for the 32nd prize competition pro¬ 
moted by the Tuineis’ Company were on view theie. 
Prizes Meie awarded to tiade competitois foi work 
both in wood and pottery, and a fair number of 
amateuis conqjetecl foi the certificates offered in 
then section While in most crafts the amateur 
as a rule, fai below the levcd of the trade woikcr, 
in tuineiy his woik is distinguished from that done 
for the trade rather by its extra delicacy and small- 
nc'-s of .scale, and by the employment of such relatively 
costly malenals as noiy and lorluiseshell, and the 
happy coniliinaiion of various hard woods, tlian by 
any lack ol le( hiiical achievement. Amateur woik 
in this particulai iristance is, in fact, what its name 
implies—tlio woik of those who love what they aie 
doing and have leisure to biing it to perfection. Thus 
it is not surpri'ing that much of the amateur work 
shown attained a very high standard of workman¬ 
ship. It is satisfactory to note that in the various 
tiade classes Ihe prizes seem to have been awarded 
rather to good - turned shapes well carried out 
than to moie ambitious work which is often far 
less tasteful and less thoioughly suitable to its pur¬ 
pose. The set of lurmiuie legs included in the work 
which took one of the liighest awards was specially 
commendable foi taste and lestraint. Turning is. of 
course, looked down uj)on by many artistic folk as a 
mechanicar* process. But. those concerned with 
the imjnovcment of industrial^ art would probably do 
feetter if they took up a more sympathetic attitude 
towai'ds it, in view of the fact that many things must 


inevitably be turned. The exhibition at the Mansion 
House certainly showed that the trade itself is actively 
trying to encourage what is best both in design and 
workmanship. 


QUESTIONS AND ANSWERS. 

NOTICES TO CORRESPONDENTS. 

Readers in search of information which cannot be 
obtained from the usual sources are invited to make 
their wants known in the Journal^ in the hope that 
they may be assisted in their difficulties by their 
fellow' membeis. 

On all communications must be wiitten the name 
and address of the sender, not necessaiily for 
publication, but as a guarantee of good faith. 

I{lach question or reply should be written on a 
sepaiate sheet of paper, and should bear such 
signature of the wiiter and such addiess as he wishes 
to appear. 

Questions which can be answered from the usual 
books of refeieiice, will not be juinted 


QUESTIONS. 

Static Pkksstke and Compression.— Would 
any reader say what additional pies^uie per squaie 
inch is added to any given depth of water at the 
bottom of a gas tank when the bolder ol the gas 
becomes suspended by the gas it contains .''—W. K., 
Kilmarnock. 

Canadian and Nkw Zeaiand “Who’s 
Who.''”—A re theie any books giving infoimalion 
concerning Canadians and New Zealanders similar 
to that contained in “ Who’s Who '1 ”—D. 

ANSWERS. 

Eire-Walkini; in India.— The following is an 
extract from the Pioneer Mail^ ol May 25111, Kiel): — 
“ Wilting about fiie-walking, as observed in the 
worship of village deities in South India, the Bishop 
of Madras, in the ‘ Madras Diocesan Magazine,’ for 
May, says:—‘A large trench is dug in front of the 
shrine, about thirty or forty feet long, and ten feet 
broad, and two or three feet deep. Duiing the morn¬ 
ing, this was filled with logs of wood and faggots, 
which are set on lire, and by the evening become a 
mass of glowing rc(l-hot embers. Alter dark, the 
people assemble with torches, and tom-toms, and 
music, and then, some thirty or foi ty people prepare 
to walk lengthwise over the embers. They are woiked 
up to a great state of excitement by the tom-toms and 
the shouts of the crowd, and then the whole thirty or 
forty walk over barefooted, quite slowly and delibe¬ 
rately, in single file, headed by one of the puJar is 
This custom of fire-walking is quite common in 
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Malabar. Kooiiche, three miles from Tellichery, in 
the direction of the French Settlement of Mahe, is a 
locality reputed for fire-walking. Here a famous 
pugari by the name of Ooochata, dwells. He actually 
sits on a heap of fire at an annual festival, but is said 
to be protected by the bark of the areca nut, which is 
known to be a bad conductor of heat.”—W. ('old- 
stream. 

Fire-Walking in Fiji.— An inteiesting article 
on this .subject will be found in Nature of December 
nth, 1902, where, after a description of the ceiemon\^ 
the explanation offered by Dr. Robert Fulton is thus 
summarised . - “ The stones took forty-eight hours 
to get to their ‘ proper ’ condition .... they were 
also found to cool very slowly. The same stones are 
never used twice, lliey are giadually heated until 
split by the expansion of the contained water, and 
aie then carelully arranged fractured side upwards. 
The stone that was examined was an augite andesite 
of oidinary t5pe. J^rol. Park, of the (Jtago School 
of Mines, ft)und that, taking the thermal conductivity 
of cofipcr as equal to 1,000, that of andesite is 0*67, 

that IS, It IS a \er> feeble conductor of heat. 

Thus the fractured, or inside, surface of the stone, 
owing to its slow conductivity, does not recene nearly 
the amount of heal one would expect, and, owung to 
the slow ladiation of heat, the foot is not burnt when 
coming into contact with the stone for a second or 
less ; as a mattei of fact the sole of the loot was at 
no time in contact with a hot stone for more tb.in 
hall a second.”—II. (i. 


NOTES ON BOOKS. 

Pioneering. Pv hre.ienc .Shelford, B.Sc., 

Al.lnst.C E. l.ondon • E. and F. N. Spon. 3s. net. 

7 'his uselul little volume consists of four aitides 
which originally appealed in the A'fioi/ieer. They 
are addressed to ” the e\ei incieasing aimy of young 
men, such as engineers, suiveyois, and public works 
men, who foi the fust time aie about, for one leason 
or another, to leave the old country and take up 
some appointment abroad. ’ Most men in such 
circumstances aie somewhat at a loss to know pre¬ 
cisely what sort of outfit it is desirable they should 
take with them, and many, for w'ant of bettei advice, 
are compelled to place themselves in the hands of 
“outfitters” who frequently furnish them with an 
elaborate equipment which is as useless as it is 
expensive. Air. Shelford, an experienced traveller 
in many climes, knows what is likely to be essential, 
what had better be left behind ; he deals shortly but 
efiectiv^ely wdth such questions as camp equipment, 
clothing, fiie-aims, medicines, commissariat, and 
surveying instillments, and he gives some very useful 
hints on health which should be carefully studied 
-by every young pioneer. 


Homes for the Country. By R, A. Briggs, 
F.R.I.B.A, London: B. T. Batsford. los.6d. net. 
In issuing the second edition of this work, Mr. 
Briggs has made considerable additions and effected 
improvements in the reproduction of some of the 
illu'itrations by the “ half-tone ” process, and the 
book now contains a series of de.signs and examples of 
executed w'ork, with plans of each, illustrated on fifty- 
four plates. A number of these iepre.sent large or 
moderate sized houses, but there are also many of a 
less ambitious class suitable for people who are 
compelled to live in towns, but also desire to keep a 
small bungalow-house 111 the countiy. A few— 
perhaps too few—woids are given in explanation of 
each plate, and in most cases the approximate cost 
of the house is stated. Alany of the designs are very 
attractive. 

GENERAL NOTES. 

Cotton Conch iation Board. —Representa¬ 
tives of the Federation of Master Cotton Spinners* 
Associations, and of the Operative Spinners, Card- 
room Workers, and Weavers’ amalgamations, re¬ 
cently met in Manchestei to discuss the proposed 
framing of a conciliation scheme for the regulation of 
wages in the cotton-spinning industry. The imme¬ 
diate business of the meeting was to select an inde¬ 
pendent chaiimari to pieside over future confciences, 
at which detaiK of the scheme are to be considcied. 
Four names w’cie suggested, and it was agieed 
unanimously to recommend SirEdwaid Claike, K.C., 
to the President of the Board of Tiade, for appoint¬ 
ment ; and this apipointiuent has since been con- 
fiimed by Mr. Churchill. The choice of a chairman 
is, of course, only the beginning of a long and com¬ 
plicated task. Much patience and jiei severance will 
be called for before the basis of a conciliation scheme 
is arranged. The employers and operative spinners 
are already committed tentatively to an experimental 
scheme, which has been in operation for a couple of 
years, but the icpiesentaliv'es of theCardroorn Woikers 
Amalgamation are not willing to accept any of the 
figures of this tentative proposal, without veiy full le- 
consideration of the (alculations on which they aie 
based. It is earnestly to be hoped that the (.'onfei- 
ence now sitting will succeed in forming a sliding 
scale acceptable to all concerned. 

MEETINGS OF THE SOCIETY, 

OROINAKY MEfiTlNCiS. 

Wednesday evenings, at 8 o’clock : - - 
May 12.—“The Principles ol Heredity as 
Applied to the Artificial Production of new fonns 
of Plants and Animals.” (Aldred Lecture.) By 
Professor ArthurDendy, D.Sc., F.K.S., F.L S. 

May 19.—“ Railway Development in China.” By 
Arthur John Barry, M.Inst.C.E. 
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Wednesday afternoon, at 4 o’clock:— 

May 26 —“The Manufacture of Nitrate of Lime 
from Atmospheric Nitrogen/’ By Sam Eyde. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

May 13.—“ Some Phases of Hinduism.” By 
Krishna Gobinda Gupia (Member of the Council 
of India). Sir George Birdwood, K.C.I.E., 
C.S.I., M.D., LL.D., will preside. 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor Sir Hubert 
VON Herkomer, C.V.O., D.C.L., R.A., will 
preside. 

Colonial Section. 

Tuesday afternoon, at 4.30 o’clock •— 

May 18.—“ Canada as a Field for British Invest¬ 
ment.” By J. Obed Smith, Assistant Super¬ 
intendent of Emigration, Department of the Interior, 
Canada. The Rt. Hon. Lord Hindlip will preside. 


Cantor Lecturfs. 

Monday evening, at 8 o’clock:— 

F. W. Lanchester, “ Aerial Flight.” 
Three Lectures. 

Lecture III.— May 10. — The Flying Machine. 
— The function and uses of the flying machine — 
Possible types->-The conditions to be fulfilled as 
defining the type—The need for high velocity—The 
difficulties of high velocity—The horse-power problem 
—Motors for flying machines and the conditions 
governing their weight—Fuels available and the 
relative importance of fuel economy—Propulsion and 
the propeller—The use of gearing—The limitations 
of flight as due to the mode of propulsion—Other 
modes of propulsion—Wing flapping and its effi¬ 
ciency—Soaring—Starting and sJighting—Questions 
of design and construction—Steering and steering 
mechanism—Flying at a height—The advantages 
and disadvantages of altitude — Types of flying 
machine in practice —The future of flight—The 
flying machine as a mode of locomotion, in peace 
and war. 


MEETINGS FOR THE EHSUING WEEK. 

Monday, May 10 . ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Mr. F. W. Lanchester^ “ Aerial 
. Flight.” (Lecture HI.) 


Surveyors, 12, Great Georjre-street, S.W., 8 p.m. 
Mr. A. B. Howes, “ Quantity Surveyors: a Review 
of their Legal Position.'* 

Geographical. Burlington-gardens, W., 8J p.m. Sir 
Everard F. Im Thurn, The Western Pacific.” 

Tuesday, May ii, Royal Institution, AIbemarle-street, W , 
3 p.m. (Tyndall Lecture ) Professor S. Arrhenius, 
” Cosmogonical Questions.” (Lecture II,) 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8 p.m. Dr. R. Arthur, ” Imperial Emigration and 
the Problems Connected with it.” 

Wednesday, May 12. ROYAL SOCIETY OF ARTS. 

John-street, Adelphi, M/.C., 8 p.m. (Aldred 
Lecture.) Professor Arthur Dendy, “The Prin¬ 
ciples of Heredity as Applied to the Artificial 
Production of New Forms of Plants and Animals.” 

Biblical Arch.'rology, 37, Great Russell-street, 
W.C.. 4 jp.tn. 

Sanitary institute, 44A, Margaret-street, W. 8 p.m. 
Discussion on “ The Passage of Excreta through 
House Drains.*’ To be opened by Mr. H. A. 
Koic'hliog. 

]unior Kngmee'rs, at Royal United Service Institu¬ 
tion, Whitehall, S.W., p m, Mr. Thos. S. F. 
Gibson, “ The Construction of Com Freed 
Mechanism as applied to Gas Meters.” 

Thursday, May 13 ..ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4i p.m. (Indian 
Section.) Mr. Krishna Gobinda Gupta, “ Some 
Phases of Hinduism ” 

Royal, Burhngton-house, W., 4J p.m. 

Antiquaries, Burlington-house, W., 8j^ p.m. 

Iron and Steel Institute, 25, Great George-street, 
&.W., loj a.m. Annual Meeting. 

Royal Institution, Albemarle-street, W., 5 p.m. 
Mr. J. G. Millais, “ Newfoundland. ’ (Lecture I.) 

Electrical Engineers (at the House of the Rovai 
S otiBiY OF Aris, John-street, Adelphi, W.C.), 
8 p.m. 

Friday, May 14.. Iron and Steel Institute, 25, Great 
George-street, S.W., loj a ni. Annual Meeting 
continued. 

Royal Institution, Albemarle-street, W., 9 p.m. 
Prof, G. £. Hale, “ Solar Vortices and Magnetic 
Fields.” 

Paint and Varnish Society, St. Bride’s Institute, 
Fleet-street, E.C., 8 p.m. Mr. J, Cru ckshank- 
Smith, “The Physics of a Pigment.” 

Astronomical, Burlington-house, W., 5 p.m. 

Malacological, Burlington-house, W., 8 p.m. x. 
Lieut.-Col. H. H. Godwin-Austen, “ Descriptions 
of the Animals of Two Land Shells from Perak.” 
(Skeat Expedition in the Malay Peninsula, 1899- 
XQoo.) 2. Mr. Edgar A. Smith, “'List of Molluscs 
from Christmas Island, Indian Ocean, and De¬ 
scription of New Species.” 3. The Rev. R. 
Ashington Bulleo, “Further Notes on Holocene 
and Recent Non-Marine Mollusca from Perrang- 
abuloe.” 4. Mr. A. S. Kennard, “Non-Marine 
Mollusca from an Early Neolithic Internment at 
Cuxton, Kent.” 

Physical, Imperial College of Science, South Ken¬ 
sington, S.W., 8 pm. 1. Mr. W, Duddell, “A 
Bifilar Vibration Galvanometer.” 2. Messrs. 
W, P. Fuller and H. Grace, “ Effect of Tempera¬ 
ture on the Hysteresis Loss in Iron in a Rotating 
Field.” 3. Messrs. A. Campbell and T. Smith, 
“ A Method of Testing Photographic Shutters.” 

Saturday, Mat 15...Royal Institution, Albemarle-street, 
W., 3 p.m. Prof. W. Raleigh, “ Burke s Prose.” 



Journal or tDe Ropai $oc)etp of Hits. 

No. a,947. VOL. LVII. 


FRIDAYy MAY 14, igog. 


All communications for the Society should he addressed to the Secretary^ John^street, Adelphi^ 1 Y,C, 


NOTICES- 


NEXT WEEK. 

Tuesday, May 18, 4.30 p.m. (Colonial 
Section.) J. Obed Smith, Assistant Superin¬ 
tendent of Emigration, Department of the 
Interior, Canada, ** Canada as a Field for 
British Investment.** 

Wednesday, May 19, 8 p.m. (Ordi¬ 
nary Meeting.) Arthur John Barry, 
M.Inst.C.E., ** Railway Development in 
China.** 

Further particulars of the Society* s meet¬ 
ings will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening. May 10th, Mr. F. 
W. Lan CHESTER delivered the third and last 
lecture of his course on ** Aerial Flight.*’ 

On the motion of the Chairman (Professor 
C. V. Boys, F.R.S.), a vote of thanks to the 
lecturer was unanimously passed. 

The lectures will be published in the yournal 
during the summer recess. 


INDIAN SECTION. 

On Thursday afternoon. May 13th, Mr. 
Krishna Gobinda-GuptA (Member of the 
Council of India), read a paper on ** Some 
Phases of Hinduisih.” SiR George Bird- 
WOOD, K.C.I.E., tLD., pre- 

sided. 

The paper and discussion will be published 
in a subsequent number of ihejemma/. 


NORTH LONDON EXHIBITION TRUST. 

In 1865 the Committee of the North London 
Working - classes and Industrial Exhibition 
(1864), presented to the Society of Arts a sum 
£^S7f tbe balance of the surplus from that 
Exhibition, with a view to the annual award 
of prizes for the best specimens of skilled 
workmanship exhibited at the Art Workman¬ 
ship Competitions of the Society of Arts. 
The Art Workmanship Competitions were 
discontinued after 1870, but since that date 
various prizes have been awarded under this 
Trust. Prizes were offered to the students of 
the Artistic Crafts Department of the North¬ 
ampton Institute, Clerkenwell, in 1903, and 
have been continued annually to the present 
time. These have been awarded, for the 
present year, as follows :— 

First Prize, value to John Allan, for a model 
design for a memorial. , 

Second Prize, value £2, to W. W. Meedy, for 
drawings and examples of copper-plate and mezzo¬ 
tint engravings. 

conversazione. 

The Society’s Conversazione this year will 
take place at the Natural History Museum, 
Cromwell-road, S.W. (by permission of the 
Trustees of the British Museum), on Tuesday, 
June 29th, from 9 p.m. to 12. 

The programme of the arrangements will be 
announced in a future tomber of the journal, 

CANTOR LECTURES ON 
CLOCKMAKING. 

The Cantor I.ectures on ** The Theory and 
Practice of Clockmakin^,** by Sir Henry 
Hardinge Cunynghame, K.C.B., have 
been reprinted from the Journal, and the 
pamphlet (price two shi^gs) ahn be obtained 
on. application to the^feecret^. Royal SocieQr 
qf Arts, John-street, Kdetphi, London, W.Cr 
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PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

Thursday afternoon, April 29 ; The Right 
Hon. Viscount Midleton, late Secretary 
of State for India, in the chair. 

The Chairman, in introducing the reader of the 
paper, said that Mr. Fremantle’s credentials for 
giving the paper were that he had been for nearly 
twenty years a member of the Indian Civil Service, 
having filled a number of posts in different districts 
of the United Provinces. In 1905 he w'as placed on 
special duty with regard to the question of labour 
supply in the United Pro\dnces and Bengal; in 1906 
he was charged with some important investigations 
with respect to Co-operative Credit Societies in the 
United Provinces; and he was at the present time 
taking part in the enquiry being held in England, 
under Lord Sanderson’s presidency, with reference 
to the emigration of Indian coolies to Crown colonies. 
When he (the Chairman) asked the author to jot 
down for him the appointments which he had filled, 
Mr. Fremantle modestly prefaced the list by saying 
that his career had been a very humdium one. Mr. 
Fremantle’s attitude was characteristic of a service 
second to none in the world for ability, assiduity, 
and succe .s. 

The paper read was : — 

THE PRIBLEM OF INDIAN LABOUR 
SUPPLY. 

By Selwyn Howe Fremantle, l.C.S. 

While the question of unemployment occupies 
so largely the attention of the Western world 
and many economists almost despair of its 
solution, it may be refreshing to turn for a 
time to the Indian continent, where in normal 
seasons there is work for everyone, and, indeed, 
constant complaints arise of the difficulty of 
securing a regular and efficient supply of 
labour. The fact is surprising enough in view 
of the density of the population. The average 
density for the whole continent is 167 to the 
square mile, and in British India 213. 

Distribution of the Population. 

The ** Imperial Gazetteer ** has an instructive 
passage on the distribution of the population 
which I quote here :— 

“The greatest density of, poj)ulation is found in 
the' great Gangetic plain, and the next greatest in 
the narrow fringe of alluvium ddtich lies between 
the sea and the elevated interior of the Peninsula. 


As a general rule it may be said that high or low 
density is concomitant with large or deficient rainfall; 
but there are of course other factors to be reckoned 
with. In the w'estern j)ortion of the Gangetic plain 
the rainfall is not large ; but the want is supplied by 
artificial irrigation from a netwoik of canals, and the 
land thus supports many more inhabitants than it 
could otherwise find food for. Much also depends 
on the character and configuration of the surface, as 
in the uplands of Chota Nagpur, wheie there are 
extensive areas quite unfit lor cultivation, and the 
population is thus \ery sparse in spite of a fairly 
copious rainfall. The influence of climate is also 
well niaiked, and the malarious “ larai ” which 
stretches along the foot of the Him.Tlayas possesses 
fai fewer inhabitants than might be expected from 
its rainfall. Lastly, there aie vaiiatioris due to 
historical causes, as in Burma, which has but lecently 
enjoyed a settled and civilised go^eminent, and 
which, though half as large again as Bengal and 
favoured with a good and legulai supply of rain, 
possesses less than one-scveiiih the population of 
that Province.” 

Thus it would seem that except in Burma 
the population is as great as under existing 
conditions the country can afford to support. 
And the population tends to increase pari 
j^assii with agricultural and industrial develop¬ 
ment. In the decennial period 1881 to 1891 
the increase under favourable circumstances 
was 9*8 per cent., and even in the period 1891 
to 1901, which was remarkable for two great 
famines and for a severe epidemic of plague, 
there was a growth of 1*5 per cent. It is true 
that of the large population nearly two-thirds 
occupy only a quarter of the area of the whole 
country, but this is just the tract in which 
industrial enterprise is most active and com¬ 
plaints of scarcity of labour most frequent. In 
certain districts, indeed, the density is acute. 
Thus Dacca, in Eastern Bengal, for purely 
country districts, takes the lead with a popula¬ 
tion numbering 952 to the square mile, and the 
Behar districts of Muzaffarpur and Saran sup¬ 
port a population of 917 and 907 to the square 
mile respectively. These districts are within 
400 miles of the busy hives of industry on the 
banks of the Hooghly, and their surplus popu¬ 
lation is available to supplement that of 
Calcutta, which, With Howrah, numbers over 
1,100,000 souls. In the United Provinces 
36 districts out of 48 have a density exceeding 
400 to the square mile, and there are five con¬ 
siderable cities with an average population of 
206,000 each. Bombay city had in 1901 a 
population of three-quarters of a million, and, 
though the density of its neighbouring districts 
cannot be compared with that of the Gangetic 
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valley, the fertile strip along the coast to the 
south and the plains of Gujerat to the north are 
well-peopled according to ordinary standards. 

Scarcity of Lahot r in OR<iANisET> 
INDUS'J'RIKS. 

All the densely populated districts mentioned 
are purely agricultural, and they are situated 
within easy reach of the manufacturing centres. 
How comes it then that difficulty is experienced 
by employers in attracting labour to manufac¬ 
turing and other industrial concernsThe 
Conference of the Indian and Ceylon Chambers 
of Commerce on January 6th, i<i05, passed a 
resolution in the tollowing terms: — 

“Whereas the supply of rank and file labour for 
or^^'mised industiies is inadequate in many distiicts of 
India, and whereas the dcfuiency is seriously restrict- 
injj the productive powei of a large section of the 
manufacturing concerns ol the country, U seems im¬ 
peratively necessary to this Conference that in order 
to device a remedy measures should be taken by a 
Goveinnient Commission or otherwise to investigate 
the causes which have led to a state of affairs incon¬ 
sistent with the relative conditions of life of the 
factory operative on the one hand and the agricul¬ 
tural classes <m the other.” 

In consequence of this resolution, two officers 
- -Mr. ]u)ley, from Bengal, and myself from the 
United Provinces—W(*re deputed to report on 
the question of the supply of labour for mills, 
mines, factories, and similar industries in 
Bengal and Upper India, and for the handling 
of goods in Calcutta and elsewhere. In the 
course of this inquiry we visited the industrial 
and commercial centres of Bengal and Upper 
India, and inspected many factories, mills, 
mines, jute presses, Oyc., as well as the docks 
and jetties on the Hooghly. It is chiefly from 
the experience gained in this inquiry and from 
the discussions in which it resulted that the 
conclusions set forth in this paper were formed. 

Jute Mills. 

In Calcutta and its neighbourhood jute manu¬ 
facturing is by far the most important industry. 
It has developed rapidly in recent years, and 
on the whole the labour supply has kept pace 
with the increased demand. In 1895-96 the 
number of hands employed was 78,000, while 
now it is more than double that number. 
Some deficiency is no doubt experienced 
during the hot weather months, as at this 
time the up-country men prefer to take their 
yearly or biennial holiday. This is partly due 
to the introduction of electric light and longer 
working hours, which have enabled the 
workers to earn higher wages and made 
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longer holidays both possible and necessary to 
them. We could not find, however, that the 
rates of payment for piece-work had risen to 
any substantial extent in recent years, or that 
any attempt had been made by managers to 
induce their men to take their holiday at 
different seasons. There is no serious com¬ 
plaint of shortage of labour in this industry. 

Co'iioN Spinning and Weaving. 

Ill Bombay and its neighbourhood cotton 
takes the place occupied in Calcutta by jute. 
Of 211,711 persons employed in cotton spinning 
and weaving 148,75^^ are in the Bombay Presi¬ 
dency. Bombay Island, with 102,000 workers, 
is thechief seatof the industry, and Ahmedabad, 
which employs 25,000 hands, is also an impor¬ 
tant centre. Of the other provinces, Madras, 
Bengal, the United and Central Provinces all 
possess cotton mills employing over 10,000 
persons. J his industry also has expanded 
very greatly of recent years. The number of 
spindles, which was under four millions in 
1896-97, now exceeds five and a half millions, 
and looms have* increased during the same 
period from 37,305 to 59,375. There has been 
no increase in Bengal or in Madras, which 
are distant from the best cotton-growing dis¬ 
tricts. In the ()th(‘r provinces the increase has 
been gradual and fairly uniform. In Bombay 
and Ahmedabad there has been no general 
complaint of scarcity of skilled or unskilled 
labour of recent years, though there have been 
temporary difficulties owing to strikes and 
plague epidemics. 

In the United and Central Provinces, how¬ 
ever, and in Delhi there have been constant 
difficulties. These have attracted most public 
attention in Cavvnpore, which is the industrial 
centre of Upper India. In 1900 a serious 
plague riot occurred in the town. This led to 
the imposition of a punitive police tax, and we 
learn from the report of the Upper India 
Chamber of Commerce that for some time 
afterwards the supply of labour was most irre¬ 
gular and unsatisfactory. As Mr. McRobert, 
President of the Chamber, whom 1 am glad 
to see in this hall to-night, observed in 1901, 
“The mill and factory industries have grow'n 
at a faster rate than the city has increased in 
population, and the employers have entered 
into keen competition with each other for the 
labour that is available. The workers have^ 
not been slow to take advantage of this 
state of affairs and show their indepen¬ 
dence by absenting themselves without 
leave, breaking their agreements without 
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scruple, in the full assurance that if dis- and are most numerous in the uplands of the 


missed at one factory they will readily find 
employment next door/’ In 1902 plague 
was severe in the town, and the effect on 
trade was disastrous. The President of the 
Chamber stated :—** During October, Novem¬ 
ber, and December the supply of labour has 
been less than half of the requirements, in 
some cases only a third. Workpeople were 
seized with panic and left the town, but in 
January most of them returned. It is almost 
three years now since the labour dithculry 
assumed alarming proportions, and the plague 
epidemic merely accentuated the embarrass¬ 
ment.’’ Again, in 1904, the President dwelt 
upon the continuance of the labour difficulty. 
When, however, we visited the mills in the 
following year it was much ^s^ acute, and at 
the present time it has almost disappeared. 
Enquiries in Cawnpore and in the cities of 
Agra, Delhi, Nagpur, and Jubbulpur led me 
to believe that the serious scarcity experienced 
between the years 1902 and 1905 was due 
to temporary causes. Several new mills at 
Hathras and Mirzapur, in the United Pro¬ 
vinces, and at Delhi and Lahore, in the 
Punjab, had been recently founded, and there 
had been considerable extensions in the Cawn¬ 
pore and Agra mills. Each new mill as it 
started work drew on Cawnpore, the oldest 
established seat of the industry, for its supply 
of skilled workers, and gave them inducements 
to leave Cawnpore. At the same time that 
city was suffering from recurring epidemics of 
plague, which caused many deaths among the 
mill-workers and frightened’‘away many more 
of them to their country homes. Thus, with 
an enhanced demand for m'^n and a reduced 
' supply to meet it, it is not .surprising that a 
serious deficiency arose. In course of time the 
supply has, as was anticipated, adjusted itself 
to the demand, and during tile last three years 
there has been little ground for complaint. At 
the same time the position from the point of view 
of employers is unsatisfactory. Similar condi¬ 
tions may again occur, and if they do occur simi¬ 
lar results will follow ; for the supply of labour, 
skilled and unskilled, is whaHy inelastic, and 
if a special and temporary circufristance causes 
a deficiency, experience shows that it is not 
possible under present conditions to meet it by 
special measures of recruitment from outside. 
Tlie reason for this will be discussed later on. 

Cotton Ginninq anpi Pressing. 

Steam ginning mills hare sprung up of 
recetit years in all the cotton-growing districts, 


Central Provinces and Bombay. They employ 
altogether 04,894 hands, more than double the 
number of ten years ago. These mills work 
only for the five months of the cotton picking 
season, and during two only of these months 
is the work at high pressure. The labour force, 
which consists largely of women, is generally 
left in the hands of contractors, who pay so 
much per unit of cotton ginned, i he earnings 
are good, and, as the mills are generally 
clustered in groups of three or four round small 
towns, there is no difficulty in obtaining labour. 

Coal Mining, 

Coal mining is another industry which has 
developed greatly m recent years, and now 
gives employment to 99,138 persons. In 1897 
the number was 59,859, and in 1887 only 
28,438. Eighty-eight per cent, of the coal is 
raised in Bengal, nearly all of it in the three 
principal coal fields—Raniganj, Jherriah, and 
Giridih. These tracts are hilly, and somewhat 
sparsely populated. The pits are, moreover, 
in close proximity to each other, and must, 
therefore, be dependent in great part on im¬ 
ported labour, which is difficult to attract and 
more difficult to retain. The labour question 
has, therefore, from time to time assumed con¬ 
siderable importance. In 1896 a Labour En¬ 
quiry Commission was appointed to consider 
the best means of supplying labour, and made 
certain recommendations, the most important 
being a central recruiting agency to bring men 
down from the United Provinces and Behar. 
The various companies, however, found it im¬ 
possible to combine to support one recruiting 
agency, so nothing was done. In 1905, Sir E. 
Cable, speaking on the resolution of the 
Conference of Chambers of Commerce, said :— 

I can confirm the’^tatement that labour is 
becoming more and more difficult to procure, 
is insisting on higher wages, and is evincing 
greater willingness to strike on the slightest 
provocation.” Mr. Foley, who visited the coal 
fields shortly afterwards, sums up the position 
as follows :— 

**I find that there isi no scarcity of labour at 
Giridih and Palamau; in Jherriah more labour is 
wanted, and, if it were pointed out how this could be 
obtained without serious trouble and expense, re¬ 
cruitment to a certain extent would be undertaken^ 
but not otherwise. Thl^ i^ame remark applies to the 
collieries in the Raniganj coal field with certain 
exceptions. The whole question of labour, however, 
depends on the question of the market for Bengal 
coal. If only the market were settled no doubt 



May 14, 1900. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


513 


more coal could be raised, and managers would find 
it worth while to recruit more miners. There has, 
however, been so much variation in the past few 
years that some uncertainty has prevailed, and the 
output has in some cases been restricted. At the 
time of writing the coal trade is prosperous, and 
there is every expectation that the industry will 
continue to expand so that more and more labour 
will be required every year.” 

In the last three years this expansion has 
continued, and several companies in their last 
half-yearly reports have alluded to labour diffi¬ 
culties. In default of the establishment of a 
free flow of labour between the coal mining 
and the labour districts, the remedy would 
appear to lie in the more general use of labour- 
saving appliances—a matter which will be 
discussed later. 

Transport of Goods. 

The growth of railways and seaports has 
created a very large demand for labour. The 
number of railway servants has increased in 
the period 1896 to 1906 from 383,095 to 479,384. 
During the same time the trade of the seaports 
has risen from 175 to 383 crores, and this 
expansion must of course mean that many 
more unskilled workers are required. There 
has also been, as a result of trade develop¬ 
ment, great activity in the building and allied 
industries in most of the towns and cities of 
India. Sir Herbert Risley, in his Census 
Report of 1901, states— 

” In spite of the great and growing volume of 
migration, and of the marked improvement in com¬ 
munications which has taken place in recent years, 
the complaint is universal that the existing supply of 
labour is wholly insufficient, and that its growing 
scarcity and dearness constitute a serious drag on the 
wheels of industrial progress. At certain seasons 
an unskilled labourer in Calcutta can earn Re i 
daily, and the ordinary rate is from 8 annas to 10 
annas for men and from 5 annas to b annas for 
women. It is said that labour is becoming scarcer 
every year, and quite recently good unskilled 
labourers in tbe Calcutta docks were earning He 
1/8 per day. This rate was of course only paid in a 
time of special pressure, but it shows how slowly 
under existing conditions does the supply of labour 
adapt itself to the demand for it.” 

Our enquiries in 1905, however, did not lead 
ns to take quite so gloomy a view. The usual 
wages of permanent hand^ in Calcutta docks 
were 10 rupees to ii rupees monthly, a very 
reasonable rate; while the daily wage of 8 annas 
ip paid for casual labour. There is abundant 
labour available throughout the year except 


in April, May, and June. During these months 
work is not interrupted for want of labour, but 
higher rates have frequently to be paid. The 
deficiency in the hot weather months is due to 
the large proportion of up-country rtlen 
employed, who visit their homes at this 
season. 

As regards Bombay, I have not been able to 
obtain any definite information as to thd state 
of the unskilled labour market. The Adminis¬ 
tration and Census Reports are silent on the 
subject. From ” Prices and Wages in India’* 
it would seem that the average monthly wage 
of an unskilled labourer is ii rupees to i 3 
rupees, much the same as in Calcutta, and 
that during the last twenty years there has 
been hardly any alteration. From this circum¬ 
stance and from the absence of all reference to 
the subject in oflScial and other publications, 
it may be assumed that the supply of labour 
in Bombay has kept pace fairly well with the 
demand. 

Tea EstatBvS. 

The labour force on the tea plantations of 
Assam numbered on 30th June, 1908, no less 
than 739.795, of whom 452,464 were adults. 
This province is the great centre of the tea 
industry, and, as remarked by Sir H. Risley 
in his Census Report:— 

” The indigenous inhabitants, as is natural where 
land is plentiful, prefer the independence and ease of 
a cultivator’s life to the regular work and discipline of 
the tea gardens. The total supply of labour is thus 
wholly inadequate, and the planters, being forced to 
seek coolies at a distance, have brought into existence 
the great recruiting business, of whose attendant 
abuses so much has been heard of recent years, and 
tbe suppression of which was the main object of tbe 
I.abour Act of 1901.” 

By this Act recruitment was regulated and 
abuses checked, but service in Assam con¬ 
tinued to be unpopular, and in 1904 a large 
majority of the proprietors of tea estates in the 
Surma Valley petitioned that free immigration 
should be permitted to that valley and the 
special Labour Acts withdrawn. In 1906 a 
Committee was appointed to review the whole 
question, and the result was a report published 
in the following year. The Committee found 
that, though the arrangements for the comfort 
of the labourers and the scale of their tasks 
were generally satisfactory, the local demand^ 
for labour was still largely in excess of the 
supply owing to the remarkable rise of prospe¬ 
rity among tbe labouring classes in the chief 
recruiting grounds and the expansion of mining 
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and other industries. Certain practical sug¬ 
gestions were, however, made for the improve¬ 
ment of existing conditions, and action was 
taken in the direction of giving greater freedom 
to the labourers. At the same time recruit¬ 
ment by unlicensed contractors was abolished, 
and facilities have been given to recruitment 
by garden sirdars or headmen working under 
certain responsible associations. The average 
wage for a male adult is only Rs.5.13.0 
monthly, but a woman can earn almost as 
much. Free quarters are provided, arrl an 
agriculturist very much prefers the work to 
any form of industrial labour. Special induce¬ 
ments have also been given to settle in Assam 
by the grant by Government of blocks of lands 
on favourable terms to tea garden managers 
for this purpose. The aim of the legislative 
and administrative measures of recent years 
has been to make the journey to and from 
Assam easy and the life there attractive so 
that labour may flow freely in. 

Mir, RATION. 

Certain large industries such as jute and 
cotton spinning, mining and tea planting, 
require a large and concentrated supply of 
labour. It cannot be obtained locally, nor 
have the towns any surplus labour for export. 
It can, therefore, only be supplied from the 
ranks of agriculturists. Now, the Indian 
peasant is frequently regarded as an immobile 
individual, who, whether from ignorance or 
lack of enterprise, continues to slave in his 
Own home at extracting a precarious livelihood 
from the soil, while, if he were to travel at 
most a few hundred miles to one or other of 
the industrial centres, he would find congenial 
work at good wages. This view is only true 
to a very limited extent. It is certainly the 
case that a peasant needs very considerable 
inducement to cut himself off entirely from his 
native village. It is for this reason that there 
is no considerable settled factory population in 
any Indian city. On the other hand, the peasant 
is very willing to go to work, and even to 
take up permanent employment in a distant 
place on the understanding that his holidays 
are spent in, and that he retires ultimately to, 
•his native village, and the Census figures 
afford very clear indications of his willingness. 
In Upper India the movement of the popula¬ 
tion is from West to East, and owing to the 
development of communications and the spread 
education it has been very much more 
pronounced in recent years^ 


The following figures show the increase in 
ten years:— 

Persons born in United Provinces 
enumerated in 
iKgi. 190X. 

Bengal (including E. Bengal) 365,000 497,000 


Assam . 58,000 109,000 

Burma . 18,000 34,000 


In the case of Bengal the fortuitous move¬ 
ment of population between contiguous districts 
of the two provinces accounts for about one- 
fourth of the totals in both years. The remain¬ 
ing three-fourths consist almost entirely of 
servants and labourers who travelled eastwards 
in search of work. 

The resident of the congested districts in 
Behar is still more ready to migrate' than his 
fellow in the United Provinces. It is South 
Behar, Saran, and Muzaffaipur, with a popula¬ 
tion of 12^ millions, from which labour mostly 
comes. No less than 475,000 persons born in 
those districts (or one in 26 of the population) 
were enumerated in 1901 in Central and East¬ 
ern Bengal, and of these 120,000 were found in 
Calcutta alone. 

There is also a large volume of migration 
from the hilly districts of Bengal (Chhota Nag¬ 
pur, and the Santhal Parganas) and from 
the Central Provinces to thi' mining districts 
of Bengal and the tea districts of Assam. 

For the tea gardens statistics of the nation¬ 
ality of immigrant labourers are given in the 
annual immigration report. The percentages 
are as follows :— 

Per cent. 

Born in plains of United Provinces and Bengal 36 
,, ,, Chhota Nagpur, and Santhal 


Parganas .. .... 38 

Central Provinces. 16 

M adras. 5 

Assam . 4 


For the coal mines no figures are avail¬ 
able to show the proportion of immigrant 
labourers. The workers in the older Raniganj 
coalfield are usually from the neighbourhood, 
Bauris and Santhals. Few, however, live 
close enough to the pits to return home after 
their day's work ; consequently they visit their 
homes at frequent intervals, and during the 
season of rice cultivation are absent for lengthy 
periods. The newer field of Jherriah is situated 
in a more sparsely populated district, and the 
labourers come from greater distances. Some 
workers are brought in from Bilaspur and the 
Central Provinces, and some from Rai Bareli 
and Unao, in Oudh. 

In jute mills the proportion of up-country 
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men is very lar^e. Figures kindly supplied 
me in 1906 by Mr. Nicoll, President of the 
Jute Mills Association, for three mills with 
which he is connected are given below : — 

Per cent. 


Residents near the mill . 22 

Immi{:^rants lodginj^ in bazaar . 78 

Per cent. 

Of whom born in United Provinces. 25 

,, ,, Bebar. 41 

M „ Orissa. 5 


,, ,, Other districts of Bengal.. 7 

'Bombay ( ity is net so dependent as Calcutta 
on imported labour, but the Census figures 
here also show a steadily increasing volume of 
migration, 'fbus in 1891 one eleventh of the 
population enumerated in Bombay city were 
immigrants ; but in iqoi the proportion had 
risen to one ninth, and the immigrants from 
the United Provinces increast'd in the decade 
from 10,000 to 36,000. Burma is a country 
which has e.xtensive tracts of good land as 
yet undeveloped, and a people content with 
the ample returns from their fertile holdings 
and disinclined to e.xertion. With the improve¬ 
ment ot communications both in India and 
Burma a wide and growing outlet is afforded 
for the surplus population of Upper India and 
certain tracts of Madras. More than half of 
the population of Rangoon were born on the 
Indian continent, and settlem(’nts of immigrants 
from India have been formed in some up- 
countiy districts. 

The migrant population may be said to be 
almost entirely agricultural, and the volume of 
migration (as also that of emigration) is 
sensibly and quickly affected by the character 
of the season in the labour districts. Thus the 
increase of 75,000 in the labour force of Assam 
during the year 1^107-8 is attributed mainly to 
the famine in the Unitt'd Provinces, while the 
scarcity in Southern India in the year 1905 led 
to an unprecedented increase in emigration to 
Ceylon. The managers of Bengal collieries 
find their labour troubles temporarily in abey¬ 
ance when the rice crop in the surrounding 
districts has been scanty, w'hile any delay in 
the establishment of the monsoon in the Behar 
and Benares divisions fills the neighbouring 
railway stations w'ith passengers bound for the 
more fruitful territories to the east. 

Emigration. 

I can only briefly allude to the interesting 
subject of emigration from India to the British 
colonies. Emigration from Southern India to 


Ceylon began more than a century ago, and at 
the present time nearly one-third of the popu^ 
lation of the island (including the whole labour 
force on the tea estates) is of Indian origin. 
This exodus still continues, and during the 
last five years the number of passengers hajs 
exceeded that of return passengers by 110,000. 
Emigration to the Straits Settlements and to 
the Malay States is of more recent date, jgind 
has been greatly stimulated during the last 
few years by the development of rubber plan¬ 
tations in the States. The Indian popu¬ 
lation has increased in five years by over 
80,000. Emigration to these two colonies 
is practically free, labour flowing backw^ard 
and forw'ard of itself; but for the more 
distant colonies special recruitment in India 
and indentures to labour are necessary, 
and elaborate regulations have had to be 
made to safeguard these proceedings from 
abuse. Such emigration began with the 
abolition of sbivery in 1834, and the first ship¬ 
ment of coolies to Mauritius took place in 
that year. To the West Indies emigration 
was legalised in 1844, and since that date 
large numbers of coolies have been shipped to 
British Guiana, Trinidad, Natal, Fiji, and 
other plac es, as well as to Mauritius. To all 
these places they go under indenture for a term 
of five years, and a large proportion stay on in 
the colony as tree settlers on the expiry of this 
term. They have* been invaluable in supplying 
labour for the sugar industry, on w’hich the 
prosperity ot each colony so largely depends. 
In Mauritius Indians now number 261,136, 
and form 70 per cent, of the whole popula¬ 
tion. In British Guiana they number 133,665, 
or 44 per cent., in Trinidad 103,000, or 30 per 
cent., in Fiji 28.540, or 22 per cent., and in 
Natal 112,126. Altogether in British colonies, 
including Ceylon, there are now nearly two 
million colonists of Indian nationality. But 
the average number recruited for the distant 
colonies each year is now only 16,000, and as 
on the average 7,000 return, the resulting loss 
is about 9,000 annually. It is obvious that the 
abstraction of this small number can have no 
appreciable effect either on the congestion of 
population in the crowded districts or on the 
general labour market. 

Recruitment. 

The only organised labour recruitment in 
India is that undertaken for the Colonies 
(including the Straits Settlements) and for 
Assam. To the jute mills and Calcutta gene¬ 
rally there is a free flow of labour from the 
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United Provinces and Behar. For certain 
seasonal occupations, however, such as jute¬ 
pressing and brick-making, agents are sent at 
the proper season to secure labour by payment 
of advances. In these occupations labourers 
work in small gangs, and the arrangements 
are made with the head of the gang. There 
is a natural flow of labour, too, to the 
Bombay cotton mills, and to the Mysore 
gold mines, which draw their workers from 
the coast districts. In the same way labour 
idows freely to Burma, both from the United 
Provinces and from the coast districts of 
Madras, and to Ceylon from the ports of 
Southern India. Recruitment for the colonies 
is carried on by agents at Calcutta and Madras, 
who have recruiters workings,up country under 
their supervision. As for Assam, there is 
now a free flow of labour to some districts, 
but most gardens recruit through their own 
sirdars or headmen, who are supervised by 
recruiting associations working in the labour 
districts. For the coal mines, the Committee 
of 1896 recommended the establishment of a 
Central Recruiting Agency at Benares; but 
owing to the difficulty of combination among 
the various collieries no action was taken in 
this direction. Each manager works in¬ 
dependently, and has frequently to send one 
of his staff to bring labour from more or less 
distant places. Spasmodic efforts at recruit¬ 
ment have also been made for the Cawnpore 
mills at times when labour was scarce, and 
though Cawnpore is not far distant from the 
great recruiting grounds of Gorakhpur and 
Behar, men have been brought from places as 
far distant as Ajmere ^nd Alwar. Such 
isolated attempts at recruitment have seldom 
been successful. The persons recruited have 
little idea of the w’ork for which they are 
engaged. They are not used to any but 
agricultural labour, and when taken far from 
their homes and introduced suddenly to the 
dark recesses of a coal mine or to the noise 
and whirr of a cotton mill, where all is new and 
strange, they take alarm and usually desert to 
their homes or to follow some more congenial 
occupation. Their tendency to do so is en¬ 
couraged by the old hands, who resent the 
introduction of competition from a distance 
and exaggerate the hardships of their life in 
order to frighten away the new comers. In 
such cases it used to be customary to bind the 
men recruited by agreements under Act XIII. 
of but it was soon ^ound that agreements 
liad little effect in holding the workers to con- 
(litioi^.%hich they disliked, and their use has 


been now almost entirely abandoned. For 
distant colonies special recruitment is, and 
probably always will be, necessary, because 
the great expense and difficulty of communica¬ 
tion preclude a natural flow of labour. The 
development of communications in and with 
Assam, and the improvement of the condition 
of the labourer in that province, should in a 
few years enable it to attract labour freely. 
No fact was more clearly established from our 
inquiries of 1906 than this—that in an estab¬ 
lished industry the workers themselves are the 
best, and indeed the only, satisfactory recruit¬ 
ing agency. They remain constantly in touch 
with their homes in the recruiting districts, 
and if they are content with the conditions of 
work prevailing in their own industry they will 
introduce their relatives and friends to it. 
Those relatives and friends will go under the 
guidance of the old hand, and with full 
knowledge of the conditions under which they 
are to work. And so will arise a constant 
flow of labour sufficient to meet the wants of 
that industry, even though it be expanding at 
a considerable rate. 

A remarkable example of this natural recruit¬ 
ment came to my notice when visiting the 
Warora Colliery, in the Central Provinces, in 
1905. One Bhawani Din Dikkit of Bhitar- 
gaon, in the Rai Bareli district of Oudh, was 
in the service of the Great Indian Peninsular 
Railway engaged on bridge construction, and 
came to Warora when the first pit was dug 
there in 1872. Impressed with the earnings 
which could be made at cutting coal, he went 
to his home and returned with a few men of 
different castes. These, being satisfied with 
their conditions, brought others; and when I 
visited the colliery, thirty-three years later, 
this same Bhawani Din Dikkit was in a 
position of trust, and a free flow of labour 
between Oudh and this colliery, distant some 
700 miles by rail, had been long established. 
And not only this, but their acquaintance with 
Warora has familiarised the people of Rai 
Bareli and the adjoining districts of Unao and 
Pertabgarh with coal mining generally, and 
attempts, partly successful, have been made to 
introduce them to the Bengal collieries ; but 
the conditions there are not so well liked by 
the up-country men, and it is only to a few of 
the Bengal mines that a free flow of up-country 
labour has been established. 

Thus the supply of labour for an established 
industry depends on the conditions of labour 
prevailing therein. If the conditions are 
popular, labour will come in of itself, and will 
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stay. If, however, they be unpopular, special 
measures of recruitment will have to be 
adopted. Labour will no doubt be brougfht in, 
but at considerable expense, and it will not 
stay, so that further measures will very soon 
have to be taken to renew the supply. 

Conditions of Lahour. 

It is only in exceptional cases that the resi¬ 
dent of the congested districts who migrates 
in search of work wishes to cut himself off 
entirely from his ancestral village. As a 
general rule it is but one or two members of a 
family who go, and they want to return as soon 
as possible. Perhaps the most popular form 
of labour is that which givbs good wages paid 
at frequent intervals for a few short months of 
fairly strenuous work. These conditions are 
fulfilled in the jute presses, brickfields, and 
docks of Bengal. The work is piece-work, 
wages are paid daily or weekly, and the season 
is short. Work is ( arried on mostly in the 
open air, and the worker has considerable 
freedom. If, on the other hand, circumstances 
in his home are such as to induce a man to 
emigrate with his family, he settles down con¬ 
tentedly enough to labour in a jute mill, where 
the w'ork is regular and there is remunerative 
occupation for women and children. Owing 
to the prevailing system of working in shifts, 
hours for the individual arc not excessive, and 
w^ages are paid weekly. The jute mill worker 
takes an occasional holiday to visit his home, 
and looks forward to ending his days in his 
own country, 'fhe cotton mills in Northern 
India are not so popular with the labourer. 
The hours are long and sometimes excessive, 
while wages are paid for one month in the 
third or fourth week of the ensuing month. 
Of the rate of wages there is no complaint. 
Indeed, a writer in the Pioneer^ in 1905, went 
so far as to attribute the scarcity of labour then 
prevailing to the high standard of wages. He 
argues as follows :— 

** The standard of comfort, the social condition 
of mill hands in the mufassil is very low : their 
needs are few and of the simplest. They have no 
use for money beyond their present needs, and, being 
improvident in the extreme, when they find themselves 
in possession of more money than they can spend, 
they stay away from work till it is all gone and only 
then return. . . . This ought not to, perhaps I 

should say would not, occur if there were labour 
available; but it is not available hi Cawnpore, and 
the only remedy is to import it from outfdde." 

He then goes on to point out how attempts 
at special recruitment from a distance have 


failed, a matter which I have already dis¬ 
cussed above. But he does not see that 
the whole question is one of conditions of 
labour. An analysis of the hands employed 
in one of the larger Cawnpore mills shows from 
what a wide area the labour supply is drawn. 
Of 2,122 persons employed 872 only were 
born m Cawnpore city. The remaining 1,250 
were derived from all the surrounding districts, 
and there are no less than nineteen districts 
which supplied ten or more persons to this 
total. It is, theiefore, plain enough that the 
conditions of labour in Cawnpore must be well 
knowm far and wide in the country side, and 
that if the work were well liked labour would 
flow in of itself to meet any local deficiency 
and to force the local hand to attend regularly 
if he is to retain his employment. 

And in this connection the establishment of 
closer relations between the employer and his 
men is a very important matter. Conditions 
cannot be improved or grievances remedied 
unless the manager is in closer touch with his 
people. In jute and cotton mills the custom 
is for the manager to depend on his job¬ 
bers (known as sirdars or mistris) for his 
labour supply. Now, in Bombay these men 
are, 1 believe, drawn from a superior class, and 
in some cases, at least, have been educated in 
the Victoria Jubilee Technical Institute, but it 
is otherwise in Calcutta and Upper India. 
Here the jobbers are men of the coolie class, 
who have reached their present position by 
superior cleverness. The system of depending 
on them saves trouble to the management, and 
no doubt has some advantages. For instance, 
in some of the mills on the Hooghly the coolie 
lines are owmed by the jobbers, and it is to 
their interest to attract labour to the mills, so 
that their houses may be filled. But the 
system is open to great abuses. The worker 
has to pay a fee to the jobber for engaging 
him, and is very frequently in his debt. The 
jobber’s control over the labourers is complete, 
and he can at times dictate his own terms to the 
management. On the other hand, he is of little 
service when labour difficulties appear, for it is 
to his interest to fish in troubled w^aters. A 
closer connection of the management with the 
emphoyes would naturally stimulate the pro¬ 
vision of suitable dwellings and of schools, 
the formation of superannuation, pension^, 
and benefit funds, and other measures to 
improve the condition of the worker, and so 
lead to the establishment of a full and regular 
supply of labour, and to the prevention of 
strikes. 
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Strikes. 

For although there are no trades-unions in 
India, and associations of mill hands, though 
some such are in existence, have not as yet 
succeeded in gaining much influence, so that 
there is no combination between the workers 
of different factories, yet strikes in individual 
mills are by no means uncommon, and they 
are entered on for the most trivial and in¬ 
sufficient reasons. Thus the Calcutta corre¬ 
spondent of the Pioneer reported as follows on 
the 30th January last:— 

*‘A curious strike has occurred at Rajganj Jute 
Mill. Last week the men struck because an European 
assistant had wounded a boy with an air gun. They 
demanded the dismissal of the European as a 
condition of resuming work. This was done, but 
they now wish the assi.stant to be reinstated. The 
management have refused their demands, and a 
number of men have gone on strike again.” 

Then political agitation, scares and religious 
disputes, with which the management have 
little or no concern, are frequent causes of dis¬ 
turbances among mill hands, and the managiT 
would have much more chance of bringing his 
men to reason if his relations with them were 
on a closer and more friendly footing. The 
Tilak riots last year in Bombay and the 
Hindu-Mohammedan disturbances in Calcutta 
at Christmas will be in your recollection, and 
very serious riots, in which several lives were 
lost, occurred on the Hooghly some years ago, 
owing to an unreasoning dread of the enforce¬ 
ment of drastic measures for plague pre¬ 
vention. 

EfFICTENC \ ANU JlUUCATION. 

1 have but little time left ih which to discuss 
the efficiency of Indian labour, and perhaps 
it is just as well, as there is no subject on 
which I have found it more difficult to arrive 
at definite conclusions. 'Khus we arc told that 
a female weaver in England looks after six 
looms, while a male weaver in India can only 
manage one ; but the more usual number of 
looms per weaver in England is probably three» 
and it is not uncommon in India for one weaver 
to manage two looms. In coal-mining, Mr. 
H. H. Macleod, of the Bengal Coal Company, 
recently stated that the efficiency of the Indian 
miner is only one-fifth of that of the English¬ 
man. Chinamen, owing to theit industry and 
avoidance of waste, make excellent carpenters 
and shoemakers, and very large numbers of 
them employed in Calcutta in both capa¬ 
cities* ' As carpenters they command three 


times the wages of natives, and in 1905 Mr. 
R. P. Ashton of Calcutta advocated their 
introduction for certain highly skilled labour in 
cotton mills and as overmen in collieries. 
Nothing has been done to carry out this 
suggestion. But, on the other hand, it is be¬ 
ginning to be recognised that cheap labour 
is by its very nature inefficient, and cannot 
compete with labour-saving appliances. 

In the last few years there has been a con¬ 
siderable advance in this direction. Electric 
cutting plant has been already introduced into 
some collieries, and a syndicate has been 
formed to construct a central power station to 
supply a large portion of the coal-fields with 
electricity. In many industries hand labour is 
being displaced by machinery. Cotton is now' 
hardly ever spun by hand, and power-looms 
have to a great extent supplanted hand-looms. 
The importance of the hand-loom weaving 
industry, wffiich is still second only to agri¬ 
culture in the number of people to whom it 
gives employment, has, however, ri'ceived 
increasing recognition during the last few 
years, and it is hoped that by the introduction 
of the fly shuttle and other improvements 
the efficiency of the hand-loom may be so 
enhanced as to enable it to compete success¬ 
fully with the power-loom in certain classes of 
goods. Even in agriculture labour-saving 
appliances are making their way. A con¬ 
siderable demand has arisen in the Panjab 
canal colonies for automatic reapers and 
winnowers, while throughout India the number 
of motor pumps and steam flour-grinding 
and cane crushing machines is rapidly in¬ 
creasing. 

Intimately connected with the question of 
efficiency is that of education, both primary 
and industrial. In both respects India, and 
especially Northern India, is very backward, 
but considerable progress is being made. 
Primary education leads to greater efficiency 
and regularity of labour. At present the 
Indian operative is charged with being indo¬ 
lent when not fully supervised, wasteful of 
material, irregular in attendance, and without 
any idea of provision for future wants. There 
is much truth in the indictment, though slack¬ 
ness and irregularity are a necessary corollary 
to the long hours for which it is customary to 
work. And the mill population is, as has been 
shown above, peculiarly liable to disturbance 
by ill-founded rumours and unscrupulous poli¬ 
tical agitation. The main remedy for this 
state of affairs is primary education, which 
induces a more reasoning frame of mind, a 
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higher standard of comfort, and a higher sense 
of duty. At present the large and increasing 
factory population is growing up entirely 
without instruction, and I could wish that the 
recent Factory Labour Commission had re¬ 
ported definitely in favour of compulsory 
schooling for half-timers. So long as reliance 
is placed on a voluntary system it is not likely 
that much progress will be made. Then, again, 
there is a general complaint in Bengal and 
Upper India of the scarcity and inefficiency of 
trained artisans—carpenters, masons, fitters, 
turners, moulders, <S:c. This is a matter which 
can only be rectified by a large extension of 
the facilities for industrial education. It is 
only recently that the subject has attracted the 
attention it deserves, and something is being 
done to supply the want. But progress is very 
slow. In the writer’s opinion, vernacular 
industrial schools, teaching drawing and the 
use of hand tools, should be established in 
every district, and industrial classes for ap¬ 
prentices should be attached to all factories 
where Government work is being carried on. 
It is in this way that practical and theoretical 
work can best be co-ordinated, and the leaning 
of the people to a literary education be diverted 
to more practical ends. 

CoNci.rsiON. 

I have shown that a marked development is 
in progress in certain organised industries, and 
there is also a distinct revival in some indige¬ 
nous industries ; while in agriculture by far the 
largest industry of the country development 
is slower, but signs are not wanting that 
an advance is being made. In many direc¬ 
tions, however, development is hindered and 
hampered : by lack of capital and of enterprise 
on the part of a few who possess it, by the 
want of technical and industrial education 
and perhaps by the absence of a tariff wall, 
under whose shelter new industries could be 
created, and decaying industries revived. 'I'he 
normal growth of the population should be 
sufficient to provide all the extra labour 
required, and recent improvements in commu¬ 
nication have facilitated migration from the 
congested districts to the great industrial 
centres. Temporary labour difficulties may, 
of course, arise, but the Indian worker is 
tractable, teachable, and adaptable, and no 
fear need be felt that, given fair conditions of 
labour and sympathetic treatment, there will 
ever be a serious shortage of labour in any 
field of industry. 


DISCUSSION. 

The Chairman (Viscount Midleton) thanked the 
author for the admirable digest he had given of the 
present position with regard to the labour supply in 
India, and the manner in which he had put forward 
the result of researches, which had been of a pro¬ 
longed and important character. It was possible, 
however, in dealing with the conclusions which the 
author had drawn from the facts, that those who looked 
on from a distance at what was taking place in India 
might arrive at a somewhat divergent and more opti¬ 
mistic view than that entertained by one who had 
closely studied the question on the spot. In his con¬ 
cluding paragraph the author said :—In many direc¬ 
tions, however, development is hindered and ham¬ 
pered by lack of capital and enterprise on the part of 
a few who possess it, by the want of technical and 
industrial education, and perhaps by the absence of a 
tariff wall, under whose shelter new industries could 
be created, and decaying industries revived.” He 
(the Chairman) did not intend to carry the audience 
away to the fruitful field of discussion which was 
opened by that paragraph, because he had before him 
the fear of his friend Sir William Lee-Warner, with 
whom he had the honour of serving at the India 
Office, and who would be willing to open a battery 
upon him if he were to attempt to forestall the action 
of the Indian Executive on that very important and 
much'disputed proposition. But without going into 
that subject, he wished to put a little of the burden 
on the back of tlie Indian Executive, both at home 
and in India, whom for obvious reasons the author 
•would not desire to criticise. Nobody could doubt 
that the labour difHculties which had followed the 
great development ol tiaclc and industry during the last 
thirty }ears had largely been accentuated by the fact 
that the Goveinincnt of India had not been able 
to meet beforehand the demands arising out of 
that development, lie did not criticise those 
who had sat at the India Office or in the Council 
(’hamber in India in the past if they had been in some 
respects remiss m that particular. They had had to 
consider finance. At a critical moment in the deve¬ 
lopment they had had a great difficulty to meet in the 
fall of the rupee. Ihey had had their share of 
famine, of wai and of other drawbacks which had 
mortgaged their rexenue, and had made it unwise 
perhaps for them to enter on the very large expendi¬ 
ture which must be carried on for a long time ahead. 
But making all 1 enervations, the fact could not be 
denied that the railway development of India had 
been altogether insufficient for the business which 
that country was able to trat sact. If a search was 
made all through the world it would not be possible 
to find, as far as he knew, any country except China, 
where such a copious supply of passengers would ’ 
be found as in India for any new Itne, and where 
the whole of the railways paid over 4 per cent, 
on the capital expended. It stood to reason, there¬ 
fore, that if in the last thirty or forty years it had 
been found possible in India to take time by the 
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forelock, to take advantage of every fall of rate in 
the* City when money was easy to get, if the 
Indian Government had gone ahead, and spent 10 
million a year from 1885 to 1895 and from 1895 to 
1905, as was being done now, he believed many of 
the difficulties which were incident to migration, 
and the supply of imported labour could have been 
overcome. The author in the course of his excel¬ 
lent paper had used the word “ popular,** more 
than once—the supply of labour would come if the 
conditions were popular. He did not think he would 
be controverted by those who knew far more about 
India than himself if he said that what had to be 
created in that great matter was not merely popu¬ 
larity ; they had to accustom a people who were very 
sedentary to a change of habit. A great mass of 
population accustomed to work in places where the 
pursuits were agricultural had to be accustomed to 
work elsewhere in pursuits which were not agricul¬ 
tural. This was in itself an enormous change. To 
accustom Orientals who lounged through a compara¬ 
tively easy day in their own time to piece-work and 
to all the incidents of factory and commercial 
life, would not be accomplished in five or ten 
years. The author stated that technical educa¬ 
tion was badly wanted. One of the things in 
which India had been most backward was that in 
which this countiy had also been most backward, 
namely, technical education, even among the higher 
classes. He believed he was right in saying that, at 
the present moment, there was practically no trade 
education in the proper sense of the term in India at 
all; and if they wished men of the higher class, who 
had capital, to embark it in new factories and fresh 
industries, it was necessary to give them an education, 
which would show them the advantages of commer¬ 
cial enterprise. That again, was a point where 
Government ha<^ perhaps of necessity, lagged behind. 
Once it was realised that the main conditions of com¬ 
munication and education had not been present, they 
could hardly wonder at the difficulties which the author 
had found in meeting the needs of a system which was 
novel with machinery which was obviously out-of- 
date. There was always the difficulty in trade of the 
reconcilement of new conditions in the case both of 
employer and employed. Previously workers had not 
been able to earn anything like the wages which the 
author stated had now to be paid. If it were true that 
one female weaver jn England could look after six 
looms, and one male weaver in India could only look 
after one, obviously the old agricultural wage would 
not be far short of the mark* But the author 
bad stated that, when improvement was shown 
by the workers, it would no doubt pay the 
employer to give the employed better wages, and 
a desiie would be felt by the employed to 
avail themselves of the larger sum. If ihe old 
condition of things were t6 continue, he had not 
tb^a least doubt that the taipff re^rmer in this country 
fecLa greater security than be now felt against 
cotton labour tmder-seUing goods for 


which the trades unionist had higher rates in this 
country. In dealing with the labour problem of 
India, he thought they were not only dealing with a 
most interesting administrative question, but one of 
the highest Imperial significance. India was passing 
through a great phase, in which one of the greatest 
difficulties had been that to a very large class of 
people a considerable amount of higher education had 
been given, but they had been left a very small outlet 
for their energies beyond agitation. Personally he 
believed they bad, in the highest avocations of trade, 
an outlook for India which, in almost every Western 
country, had provided a great class, naturally loyal 
and naturally conservative in the sense of desiring the 
pieservation of that which they had, and the condi¬ 
tions of law and order without which their economies, 
trade, and avocations could not possibly succeed. 
They wanted in India to draw in those who were 
educated more highly, not only into the paths of law, 
and, as far as they were fit for it, into the paths of 
Government, but also into the paths of commercial 
industry. They would look in vain for any country 
where men were employed profitably, and had in¬ 
dustries and careers open to them, where agitation 
continued, and where want of contentment and unrest 
was the order of the day. If illustrations of that 
nature were required, it was possible to draw them 
from other countries, but, at the same time, it also 
gave to those who were exercised about the question 
a feeling of hope. It was not to be expected that all 
the difficulties would be redressed in the next decade. 
For instance, taking this country, if one looked at 
what Lord Beaconsfield conceived to be the draw¬ 
backs to the trade and the conditions of the life of the 
people in the year 1837, as set out in one of his early 
novels, ** Sybil,** one could not help being struck with 
the picture which he drew. But if one looked further 
into the matter it would be seen that hardly one of the 
evils on which Lord Beaconsfield dwelt, were corrected 
in this country, with a popular (rovemment, before 
the year 1886. That was a very considerable statement 
for a Conservative to make, and he called attention to 
it because it showed that in this, as they hoped the 
most progressive of all countries, it took fifty years to 
bring about the amelioration of the conditions referred 
to, and which brought about a large population eager 
to avail themselves of the opportunities given them of 
employment. If that was the case with regard to this 
country, they must not therefore despair if time was 
needed in India. To take another instance, in the 
north of Ireland, most successful and most prosperous 
industries had grown up, giving a most loyal and 
contented population, and in the portion of Southern 
Ireland which possessed the means of communica¬ 
tion similar progress was beginning, but almost 
the same length of timf had been necessary to bring 
it about. He was, iheiefore, not without hope that, 
while so great a service bad been recently done 
to this cause by the steady and per»btent effor^t qf 
the Indian Government with regard to railv|rays» 
by a still more liberal use of technical and trade 
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education, they would succeed in helping those who 
were on the spot, in bringing to a successful issue that 
very great and important question. 

Mr. H. LuttmAN-Johnson thought there was no 
doubt whatever that there was an atnple supply of 
labour in India for any industries which might be 
started there. The difficulties which had occurred 
in obtaining labour had been of a temporary nature, 
and were by no means permanent. For instance, 
there was no want of capital or labour when one of 
the greatest industries that existed in India was 
started, namely, the tea industry. There was no 
labour in the districts in which the tea grew, but 
the people who started the industry were able to im¬ 
port labour from other parts of the country, and for 
many years obtained as much as they required. The 
system, however, gave rise to certain abuses. It was 
stated that the coolies were worked too hard, and 
that they were practically in slavery, so Government 
interfered, and made it difficult for the tea planters 
to import labour into their districts. Before a man 
was engaged to go to the tea districts he had to be 
taken before a magistrate, which made him think it 
was a terrible place he was going to, M*hile the name of 
Assam was also hateful to the Hindu. But in spite 
of their artificial difficulties and the natural diffi¬ 
culties of the situation, many millions of money 
had been sunk in the tea gardens, and they were 
now fairly prosperous. Some people had hoped 
that the difficulties put by Government in the 
way ot recruiting for the labour supply of Assam 
would have been removed after the Commission's 
Report, but unfortunately that hope had not been 
realised. Certain arrangements, which were not very 
material, as to the cpnditions of labour in the tea 
districts had been altered, but the great difficulty 
that the Government placed in the way of emigration 
from the labour districts to Assam had hardly been 
changed, and, as far as he could ascertain, it did not 
really propose to change them. He gave that as an 
instance of how, where there was plenty of labour 
available, the interference of Government, although 
it might not stop the development of industry in 
Ifidia, might make it much more difficult than it 
otherwise would be. He thought the best thing to 
do in regard to such matters was to adopt the 
Cobdenite principle of leaving things alone, and then 
it would be found that people would go where they 
thought they would do well. 

Mr. T. J. Bknnett, C.I.E., said that everyone 
who had any connection with the industries of India 
could take no other view of the paper than that it 
was an informing, discriminating, and very cautious 
survey of the actual state of labour conditions in 
India. He should not even hint a disparagement of it 
if he said that it illustrated in some degree a difficulty 
which was commonplace in dealing with all Indian 


questions, namely, that of generalising in regard to 
the economic or any other factor. The author had 
been very.candid in the way in which he had spoken 
of Bombay. He thought if the terms of Mr. Fre¬ 
mantle's Commission, which were limited to Upper 
India, had included Bombay he would have given a 
somewhat different account of the labour conditions 
in that city than he had done. The last three or four 
years had been a time of great difficulty in the labour 
market of Bombay. The pressure just now was i^ot 
perhaps as great as it was, but he remembered the 
time within the last three years in which it was 
almost impossible to obtain coolie labour in Bombay. 
At one time from i rupee to x rupee 8 annas was 
being paid to a coolie, an almost incredible rate of 
wages, if it was remembered that 6 to 8 annas was a 
normal rate of pay, even in well-paid Bombay. The 
reason for that had been possibly because of the 
prosperity of the city. In a boom in the cotton in¬ 
dustry wealthy roillowners made more money than 
they had made for some years, which they put into 
houses. In addition to that, Bombay had been en¬ 
larging its already enormous dock accommodation, 
something like three crores being spent upon it, and 
that had made a large demand upon the supply of 
labour. Those, it might be said, were passing diffi¬ 
culties. Plague might at one time have been included 
amongst the labour difficulties of Bombay, and those 
who could look back to the early part of 1897 would 
remember the aspect of the deserted city when two- 
thirds of the population had taken flight. As might 
be well realised, that was a time of exceeding great 
difficulty. But he thought any employer of labour in 
Bombay to-day would say that the fear of plague, 
which was quite distinct from the fear of plague 
measures, had passed away, and that it was no longer 
an important factor in the labour problem. Anyone 
who had acquaintance with the practical side of 
labour in Bombay would support him in the state¬ 
ment that the difficulties of labour would form a very 
rich subject for discussion. There was, 6rst of all, 
what might be called the psychological side of labour 
difficulties—difficulties connected with the tempera¬ 
ment of the people, their distrustfulness, and their 
suspicion. There was a sort of “ hair-trigger " sensi¬ 
bility which had to be respected and carefully guarded 
against. It was necessary to deal gently with the 
labourer if one wished to carry on one*s operations 
smoothly. It had als > to be borne in mind that in 
India one was not dealing with the economic man of 
the old economists—by that he meant a man who, 
under the stimulus of the expectation of increased 
gain, would put forward increased effort; and that 
was a difficulty which differentiated Indian labour 
problems from those in this part of the world. Illus¬ 
trations of that sort came before one every day. For 
instance, if one had a pressure of business, and wished ' 
to push through quickly, and offered the labourer an 
increase of 50 per cent., he would give 50 per cent, 
less work, and the employer would be the worse off. 
An illustration of that whidh came to his own know- 
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ledge, not long ago, was in a department in a certain 
industrial establishment in Bombay, which was 
changed from time work to piece work. The men 
had been working terribly slowly under the old 
regime, and they were delighted when it was shown 
to them that they would double their pay if they 
worked reasonably well under the new system. 
Everything went beautifully, and at the end of the 
first month the men were astonished to find how 
much they had made. But after two or three months 
they became dissatisfied; they had nothing to com* 
plain of, nothing was wrong, but they preferred the 
old way. That illustrated the fact that in India 
they had to deal with status and custom more than 
with contract. He noticed the author had, towards 
the end of his paper, referred to various means by 
which the quality of labour could be improved and 
labour difficulties could be reduced, one being 
increased education and the otlier better housing of 
the people. He noticed that because the author 
gave what he thought would be a valuable and 
efficacious support to an argument that was 
put forward in Bombay about three weeks ago 
by the President of the Bombay Millowners’ Asso¬ 
ciation, Mr. h'azulbhoy Cunimbhoy Ebiahim, a 
Mohammedan gentleman who, as a captain of industry, 
reflected ciedit upon the commercial and industrial 
life of Bombay and upon the Mohammedan com¬ 
munity. That gentleman spoke very seriously indeed 
of the urgency of the housing question in Bombay. 
How urgent it was could be realised from the fact 
that recently a mass meeting of mill workers made a 
representation to the Improvement Trust in Bombay, 
impressing upon them the necessity of providing more 
houses so as to reduce the high rents of the mill 
hands of Bombay. The education question was also 
strongly impressed upon the municipality by the 
President of the Bombay Millowners’ Associa¬ 
tion. Where better housing had been provided there 
was no doubt that the difficulties of mill management 
had been mitigated, a millowner in Upper India 
having told him that he had very little difficulty with 
his mill hands, for the leason that he had provided 
them with comfortable housing. The men did not 
leave their work and go up country as the mill hands 
in other districts did wheie proper housing was not 
provided. He thought it was the fact that industiial 
labour was getting scarce in Bombay. The old notion 
that there was an inexhaustible supply of cheap labour 
ill India would have to be revised. He did not think 
it was inexhaustible and he knew it was not cheap. 
The meie fact that it had become a question of argu¬ 
ment and discussion at the ptesent time seemed to 
put out of court altogether those who had most con¬ 
fidently vear after jear said that India was being 
drained of its wealth, and that it was becoming more 
impoverished. If there was anylh^g at all in the pro¬ 
position, which was constantly put forward, that 
labour was getting scarcer and' dearer, the old argu 
aaent that India was economically deteriorating under 
no foundation wliatever. 


Mr. John Ferguson, C.M.G., said that by far 
the greater portion of the emigration from India was 
to the island of Ceylon, which he represented. 
Ceylon employed more natives of India than the rest 
of the world put together, a fact which had been an 
unmitigated blessing, not only to Ceylon, but to the 
southern districts of India from which the coolies 
came. He remembered some years ago hearing the 
late Sir Charles Bernard describe the population ot 
Southern India, from which the coolies were drawn, 
as numbering from ten to twelve million people, who, 
if they obtained the equivalent of half-a crown per 
week per family of man, wife and two or three 
children, were as well-off as any people on the face ot 
the earth ; but inasmuch as in most years they seldom 
exceeded is. 6d. a week, they were always on the 
verge of distress and famine. The coolies who had 
come fiom India to Ceylon were the means of en¬ 
abling the planteis to develop the great coflee industry 
of the island, the still greater lea enterprise which 
followed when the coffee industiy declined, and also 
the cocoa (cacao) and the great rubber industry 
which had now sprung up. The Cingalese, the in¬ 
digenous population, would not do held work foi the 
planter, devoting themselves to the cultnation of rice 
and palms, the latter of which was a veiy large 
industry in native hands. The rice industry, how¬ 
ever, could not supply the want of the emigrant 
coolies, much less of their town populations, as it 
was found that the Cingalese, even after the abolition 
of the paddy rent or tax, had not extended the culti¬ 
vation. The import of rice from India had in fact 
more than doubled since the local industry had got a 
lo per cent. Customs duty in its favour, and Ceylon 
paid India now nearly four millions pounds sterling a 
year for this. The Tamils from India were a most 
contented people because they were free men. They 
had no indentured labour, and the planter who was 
recognised as a good planter by his employers was 
the man who was popular with the coolies, and 
obtained an ample supply of labour. (_)f late years 
a scarcity of coolies had arisen owing to the rise ot 
the great rubber industry. Two hundred thousand 
acres of rubber had been put under cultivation, 
mainly within the last flve years, but the difficulty 
with regard to labour supply had now been overcome, 
and indeed the Singalese weie expected to help in 
such simple work as collecting the rubber latex or 
milk, as many of them did the plucking of the tea 
plant. The coolies who came from the .southern part of 
India stayed for some years and then carried back their 
savings with them. Ttiose that remained generally 
had little gardens in connection with their homes in 
the hills, where they cultivated vegetables. They 
settled down in the country and the children bom to 
them almost invarial)ly regarded Ceylon as their 
home. He was thankful that no Chinese had been 
imported in India or Ceylon, because wherever they 
tvent considerable trouble arose in connection with 
their administration. entirely sympathised with 
what the author had said with regard to education* 
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Thiose 'of tbe people who were educated often rose, 
•became landowners, and useful settlers. 

Mr. P. J. Hannon revetted that the author had, 
not referred to the possible influence of the co-opera¬ 
tive movement in India on the labour supply. He had 
been identified for a great many years with the 
development of co-operation among very poor people. 
One of the most hopeful effects of this movement was 
that the spirit of industry and the desire for thrift and 
work were stimulated. The Chairman had referred to 
the condition of things which existed in Ireland at one 
time. He thought that, within the last twenty-five 
years, there had existed in certain parts of Ireland 
conditions, from the labour point of view, not very 
much better than they were in India to-day. There 
the introduction of co-operation had had a marvellous 
effect. If one looked back on the woik which had 
been done since the co-operative movement was 
introduced into India, six or seven years ago, it would 
be found that very useful influences were at work in 
the various districts in directing the attention of the 
Indian peasantry to industiial pursuits. In the Report 
of the Conference on Credit Societies which took 
place at Simla in 1906, reference was made to a 
number of industries to which it was thought the 
principle of co-operation could be applied. It was 
suggested in the wea^ing industry, particularly silk 
weaving, and the sugar industry, that a co-operative 
movement might be encouraged with beneficial results. 
Perhaps the author would be able to stale, not merely 
what had been done in that direction, but how far it 
was likely that co-operative effort would be successful. 
At the end of bis paper the author leferred to the ques¬ 
tion of a tarifl' wall being put round India. He did not 
think it was the province of the Society to discuss the 
question as it suggested itself to one’s mind at the 
moment, but in the fiscal problem now befoie the 
country one of the most difficult considerations was 
the position of India. It appealed to him to be 
eminently satisfactory that the Indian labour supply 
was, at the moment, apparently adequate and well- 
organised, and it was also intensely interesting from 
the Imperial point of view, because it would be found, 
on looking into the rapid development of the sea¬ 
borne trade of India, that since 1897 the whole of the 
trade with all the countnes in the world had been 
practically doubled. In the financial year 1896-7 the 
total sea-borne trade was 132 millions, in 1905-6 it had 
risen to 214 millions, and in 1907 to 242 millions. It 
was very important to know that in a great country 
developing so rapidly as India was, and affecting as it 
did the whole prosperity of the Empire, the labour 
•conditions at the present moment were in a satis¬ 
factory state. 

The Chairman moved a vote of thanks to Mr. 
Fremantle for his valuable paper. 

Sir William Lee-Warnkr, K.C.S.I., in second¬ 
ing tbe motion, expressed the hope that Mr. Fremantle 
w'ould print in capital letters tbe adverb ** perhaps ** 


with which he had already qualified his partial appro¬ 
bation of a tariff wall. India’s needs for cheap im¬ 
ports, and for open doors to every market in tbe 
world for her exports, by which she paid her foreign 
debt, were imperative. He was very glad to notice 
the stress laid on freedom of labour. The “ sun-dried, 
bureaucrats,” of whom we had lately heard so much, 
could look back with satisfaction on the progress of 
India from the status of slavery first to a system of 
contracts, and happily now to the full recognition pf 
the value of free movement of labour at the option of 
the labourer. The speaker remembered in his lime 
taxes imposed in Native Stales on men leaving or 
coming into a village, on marriage with aliens, on 
goods passing through maikets, and generally a com¬ 
prehensive system of opposition to freedom of men 
and goods. Now it was perceived that if tbe con¬ 
ditions suited labouieis they w’ould soon come of 
themselves to new fields of labour without com¬ 
pulsion or even formal contracts. That at least 
was one of many results of British rule which the 
Portuguese or the Belgian rulers of over-sea dominions 
might well take to beait. It was also a healthy note 
in the e.Kcel]ent paper read which was struck on the 
subject of education. All large employers of young 
laboui, whether the State or private manufacturers, 
ought to be obliged to provide the means of acquiriilg 
primary education. In asking all present to express 
their sense of obligation to tbe author, he would ask. 
them to lemember also the Chairman, who by his 
presence and his speech had added to the interest of 
an interesting afternoon. 

I'he resolution of thanks was then put, and carried 
unanimously. 

Mr. Frrmanilk, in reply, after acknowledging 
the extremely kind manner in which the vole of 
thanks had been proposed and carried, said the 
Chairman had referred to the lack of the development 
of railways as one of the causes that hampered the 
development ot industries. Whatever might have 
been the case in the past in that respect, be did not 
think it could be said with regard to the piesent, 
because there had been a very considerable develop¬ 
ment in tbe last 10 years. The congested districts 
had been very well opened up by railways, and every 
village was now within 20 or 25 miles of a railway. Ot 
course, the nioie 1 ail ways were developed the more 
opportunities there would be for labour. Mr. Luttman- 
Johnsonhad said that certain difficulties still remained 
to be lemoved with regard to the free movement of 
labour to Assam. He was afraid he had not sufficient 
knowledge of local jrolitics to dispose of that gentle¬ 
man’s objections in any way, although Air. Luttman- 
Jobnson did not state very clearly what they were. , 
He was very sorry also that he could not answer Mr. 
Bennett’s remarks with regard to Bombay, as he had 
not any personal experience of that piesidency. The 
remarks which had been made as to the importance 
of the housing question, especially in Bombay, were 
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however, very true. He had bed ^ Rood deal to do with 
he^ co-operative movemeut in India, to which Mr. 
Hnnnon referred. There was ifo^oubt’of theei^tent 
to which the spirit of industry was stimulated by co- 
ot>eratlve education and co-operative societies oi 
di^erent kinds. As co-operation extended in the 
towns, he thought it would do a great deal towards 
removing the difficulties connected with local labour. 
Co-operative production had been tried in India, but 
he was afraid he could not say it had been successful. 
But they were only at the beginning of things yet, 
end it was possible that certain productive enterprises 
might be successful, but so fa^ there was no sign of it. 
Co*operative education might be joined to primary 
and industrial education as one considerable factor in 
inducing a proper spirit of industry. 


Mr. G. W. Christison writes to call attention to 
the great injury caused to t}kt tea industry in the 
Darjeeling district, by the recruiting that takes place 
in the gardens there for the Gurkha regiipents, the 
police. See. This grievance is, he observes, bitterly 
resented by the planters, and is a crying injustice, 
inasmuch as it deprives them of some of their strongest 
and most skilful men after the latter have been trained 
at great expense. He strongly appeals to the (rovern- 
ment in India to put a stop to the practice complained 
of. Mr. Christison also points out that a serious 
scarcity of labour exists in Darjeeling as a result of the 
famine prices of food in the district during the last 
two years. 

Mr. A. Me Robert, Ex-President of the Upper 
India Chamber of Commerce, writes:—I was deeply 
inteiested in the paper read before the Society on 
Ihursday by Mr. Fremantle on the “Problem of 
Indian Labour Supply.*’ Mr. Fremantle is to be 
complimented on his luminous treatment of a difficult 
subject. Had there been more time I would have 
liked to take part in the discussion as my name was 
mentioned, and I happen to know something of the 
great pains Mr. Fremantle has taken to gel at the 
views of the workers themselves. The employers are 
vocal enough but the workers arc for the most part 
dumb, and the results of Mr. Fremantle’s laborious 
inquiry gave an inkling of what is often at the back 
of the native’s reluctance to devote himself to factory 
work. There is one rather important point that was 
not alluded to by any of the speakers. In this 
country an operative who throws up bis work 
is likely to starve, and he knows it. In India the 
family ‘ system gives the coolie the assurance that 
whatever happens his “brethren” will keep him, 
and he is, therefore, ready to go on the unemployed 
m for small reason or no reaso^i at all. The in- 
iifficiency of the Indian factory worker was referred 
tp. At bottom this is no doubt to be accounted for 
by the fewness of his wants an^ the lowness of his 
jliagiAsjtd of comfort. Accustom hini to more comfort 


in living and he will be more anxious for steady em* 
ployment. This means higher pay, but not neces¬ 
sarily a more tixpensive wvrkman, fot both the 
quantity and the quality of the work would be 
raised. I dare say the average coolie instinctively 
feels that whatever change he may make he cannot 
be worse off, and be moves on accordingly. In this 
country 75 per cent, of a labourer’s earnings go in 
food and rent, the latter amounting to at least three 
or four shillings a week for indifferent accommodation. 
In Cawnpore, where I have been in close touch 
with factory labour for twenty-five years, the worker, 
for a penny or twopence per week, can get quarters 
at least as comfortable in relation to his requirements. 
Two of the larger factories in Cawnpore, have already 
provided some 1,500 houses of a superior sanitary 
type which are rented to the workers at twopence per 
week. These houses are not yet popular—-perhaps 
because they are too good, but the hope is held that 
the workers will gradually learn to live up to their 
environment. The effect on the death-rate has been 
very striking The death-rate in these settlements 
for the past three years has been under 25, while the 
like figure for Cawnpore city and district is over 60. 
The residents in these villages are also rather more 
regular in their attendance than those of the workers 
who live elsewhere. This is just the result which 
Mr. Bennett expects to follow improved bousing. 
Comparatively short hours of labour do not 
seem to be any particular attraction. One textile 
factory in Cawnpore has an average day of under 10} 
hours, while others round it nominally run 12 or even 
13 hours, and the latter are often actually better off 
for hands than the former. Workers have been known 
to throw up their posts in a factory to go on famine 
relief works. A factory hand is rarely proud of doing 
his work well. His ol^ect first and foremost is to get 
to pay-day by the easiest possible road. I have 
probably said enojgh to show the value of Mr. 
Fremantle’s contribution, although my remarks do 
not pretend to be anything but sketchy. 


NINETEENTH ORDINARY MEETING. 

Wednesday, May ,12, 1909; Professor 
J, M. Thomson, F.R.S., in the chair. 

The following candidates were proposed for 
election as membera^f the Society:— 

Bishop, Rookwood Compe^r^, J.P., Christchurch, 
New Zealand. 

Cbujo, S., 21, Sendagi-Hayashicho, Hongoku, 
Tokyo, Japan. 

Clutton-Williams, J. f. C., Ph.D., F.S.S., care of 
Messrs. Balmer, Lawrie and Co., P.O. Box 4, 
Calcutta, India. 

Harrison, C. W. hrancl>» Natal Government Offices, 
26, Victoria-street, 
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Hay, Lieutenant John A. L., R.N., 13, Little 
Grosvenor>street, W. 

Penn-Simkins, George, care of Messrs. Thomas 
Cook and Son, P.O. Box 26, Calcutta, India. 

Smith, Thomas Fison, 4, McLean*s-buildings, New- 
street Square, £.C. 

The following candidates were balloted for 

and duly elected members of the Society :— 

Azam, Khan Saheb Khwajah Mohammud, Dilkosha* 
garden, Dacca, Eastern Bengal, India. 

Clarke, Percy, 13, Fleet-street, E.C. 

Goolamhusein, Khan Bahadur H. M. MalakBudrudin, 
Medhi Bag, Nagpur, India. 

Greaves, Mrs., 58, Westbourne-park-road, W. 

Guy, Frederic John Vavasour, M.P.S., Kuala 
Lumpur, Selangor, Federated Malay States. 

Habakkuk, William, M.lnst.M.M., 459, Grande Rue, 
Pera, Constantinople, Turkey. 

Hack, Walter P. Pearson, Khartoum, Soudan, 
Egypt. 

Matson, Ralph C., M.D., 1021, Corbett-building, 
Portland, Oregon, U.S.A. 

Menon. T. Kunhi Krishna, B.A., M.R.A.S., 
Emakulam, Cochin State, Southern India. 

Nakamura, President, South Manchuria Railway 
Company, Dairen, China. 

Nonomura, Kingoro, South Manchuria Railway 
Company, Dairen, China. 

Pet, Maung, K.S.M., Konwindat Quarter, Tavoy, 
Burma. 

Ridsdale, Herbert Wheatley, Hill House, Burnham- 
on-Crouch, Essex. 

Robertson, Lieut.-Colonel D. K., 8, Cadogan- 
mansions, Sloane-square, S.W. 

Sen, Bankim Chandra, M.KA.S., 17, Charles- 
street, Haymarket, S.W. 

Somake, Moses J. H., McLeod-road, Karachi, 
India. 

Volckman, George William, 197, Sparks-street, 
Ottawa, Canada. 


The Chairman said that although this was an 
ordinary meeting of the Society, a lecture would be 
delivered by Professor Dendy under the Aldred Trust. 
He hardly thought it necessary to remind those pre¬ 
sent what that Trust was. It was founded as an essay 
prize very many years ago by a certain Dr. Aldred, a 
physician iu the Indian'Army, and the Council of 
the Society determined that the money so founded 
should accumulate unUl sufficient funds had been 
provided, and that, instead of an essay, lectures 
should be delivered as circumstances Emitted. That, 
shortly, was the origiii of the;pe lectures. Last year 
Sir William Ramsay delivered a lecture on his own 
recent discoveries in Radio-activity, which dealt 
with the advancement of physical science, whilst 
this year the Council had gone into another branch 
of science and had asked Dr, Dendy to give the 


second lecture. He thought the Society was greatly 
privileged in getting so distinguished a professor of 
Natural History as Dr. Dendy to deliver the lecture, 
for he came before them with experience not only in 
this, but also in another, hemisphere. 

The paper read was— 

THE ALDRED LECTURE. 

ON THE PRINCIPLES OF HEREDITY 
AS APPLIED TO THE PRODUCTION 
OF NEW FORMS OF PLANTS AND 
ANIMALS. 

By Arthi r Denly, D.Sc., F.R.S., 

Prolessor of Zoology in King’s College (University of 
London). 

A friend of mine once told me a story of a 
certain old gentleman who happened to be 
deeply interested in his family pedigree. His 
name was an uncommon one, and this in itself 
was of material assistance in his researches. 
He had, however, another great advantage 
which is not shared by many people---he was 
the fortunate possessor of six toes on each 
foot. It may not at first be obvious how the 
possession of an additional toe could a«5sist 
him in climbing up nis genealogical tree and 
investigating its various branches, but a little 
episode in his career will make this sufficiently 
evident. He was visiting a distant country, 
and was suddenly confronted with his own 
name over the door of a chemist’s shop. He 
entered, and, finding the proprietor of the shop 
behind the counter, very politely inquired 
whether he also had got six toes. We may 
imagine his delight on discovering that this 
was indeed the ca,se, and in being thus 
enabled to restore a long lost branch to the 
family tree. 

It would be difficult to find a better illustra¬ 
tion of what is meant by heredity. It is the 
transmission, from generation to generation, 
not only of those more general characters 
which distinguish one kind of animal or plant 
from another, but also of individual peculi¬ 
arities which may be very much less con¬ 
spicuous than the old gentleman’s extra toe. 
Little tricks of habit, so difficult to eradicate 
in children, may form part of the endowment 
which they receive from their parents, just aaf 
much vES peculiarities of feature : and even 
such a trifling thing as the manner in which 
you cross your thumbs^ when you fold your 
bands together, may be transmitted from one 
generation to another. 
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The explanation of such phenomena as these 
constitutes the most important and at the same 
time the most difficult problem in the domain of 
biology, if not in the whole field of science. 
The history of the progress of mankind is the 
history of the wresting of one secret after 
another from the book of Nature, and of the 
application of the knowledge thus acquired 
to the control, for the benefit of man, of the 
natural forces by which he is surrounded. 

The investigations of the physical sciences 
have resulted in an incalculable amelioration 
of the conditions of human existence, and have 
at length paved the way for the attack upon 
those problems which are more particularly 
concerned with life itself. The conquest and 
control of the inorganic wqrld are far advanced. 
The physical forces of inanimate nature are 
yoked to the service of man ; but what of life ? 
How far can we control, how far can we even 
hope to control the forces which determine the 
character of living things, the character of 
man himself ? This is the problem before us 
to-night, and you will at once see that it is of 
such a nature that we cannot, in tht‘ brief time 
at our disposal, do more than indicate some of 
the lines along which the attack is being led, 
and some of the successes which have already 
been achieved. 

The development of any science may be 
roughly divided into two stages : the observa¬ 
tional, in which it is thought sufficient to 
observe and record what takes place in 
nature uninfluenced by human interference, 
and the experimental, in which the observer 
puts his own finger into the pic, and thereby 
intentionally modifies the result. Man might 
almost be defined as the experimental animal, 
and the same instinct w,(wch causes a small 
boy to throw a stone at a street lamp, for the 
pleasun* of observing the effect of his action, 
leads also, when properly directed, to the 
discovery of such things as radium and wire¬ 
less telegraphy. 

Biology is only just entering upon the ex¬ 
perimental stage. We have too long been con¬ 
tent to take our walks quietly in the dimly-lit 
streets of nature, without ever troubling our¬ 
selves to break a lamp in order to find out 
where the light comes from. 

Observation, however, has enabled us to 
survey the ground, nor has experiment been 
entirely wanting. During the last hundred 
3rears we have learnt much' of the nature of the 
pTQblem which we wish to solve. Physical 
and chemical science have led the way, as they 
must. The discovery of the microscope 


and the improvement of microscopical tech¬ 
nique have taught us much concerning the 
physical and chemical composition of living 
things. 

After the discovery of protoplasm, as what 
Huxley so aptly termed the physical basis of 
life, one of the greatest intellectual triumphs of 
the nineteenth century was the elaboration, by 
numerous biologists, of the cell theory. We 
know now that the body of every living orga¬ 
nism is, with certain apparent exceptions 
which do not seriously affect the general result, 
built up of one or more minute nucleated 
masses of living protoplasm, the cells or 
organic units. In the simplest plants and 
animals, for the most part visible only with 
the aid of a microscope, the entire body is but 
a single cell, a single speck of gelatinous proto¬ 
plasm, usually with a differentiated nucleus 
somewhere near the middle. From this simple 
condition, through endless grades of ever 
increasing complexity, we pass to the higher 
and larger plants and animals, in which many 
millions of nucleated protoplasmic cells are 
united together in one individual body and 
variously modified in structure for the fulfil¬ 
ment of a vast variety of different functions. 

We have also learnt that these microscopic 
cells are capable of self-multiplication by 
division, and that it is upon this property of 
the cell that the growth and development of all 
living organisms depends, for however com¬ 
plex the adult plant or animal may be, it alw'ays 
starts life as a single cell unit, or, to speak 
more accurately, of a cell unit which is formed 
by the combination of twm cells, the male and 
female germ-cells or “ gametes.” 

For some time it was supposed that with the 
discovery of the cell and its nuclt'us we were 
approaching the limit of the microscopical 
analysis of the animal or vegetable body. The 
researches of the last thirty years, however, 
have revealed a perfect microcosm of elaborate 
structure in the nucleus itself, the outstanding 
feature of which is the appearance, at the time 
when division is about to take place, of a 
number of bodies to which, on account of the 
avidity with which they absorb certain dyes, 
the name chromosomes has been applied. 
That these chromosomes must be of vital im¬ 
portance to the organism which possesses them 
is clearly indicated , by several facts. Thus 
they are nearly always constant in number, not 
only in all the cells of the body but in all the 
individuals of any particular kind or species of 
plant or animal, though differing in number in. 
different species; and at every ordinary cell- 
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division the equitable halving of each indi¬ 
vidual chromosome is effected by means of a 
complex mechanism specially adapted for 
the purpose, in the elaborate process 
which is termed karyokinesis or mitosis. 
No less remarkable is the fact that, at a 
certain period in the life history of each 
individual, half the number of chromo¬ 
somes present are thrown out from those 
particular cells from which the sexual repro¬ 
ductive cells or gametes are destined to arise. 
Thus it happens that the nucleus of the germ¬ 
cell of an animal or plant, whether male or 
female, has only half the number of chromo¬ 
somes which we may consider to be character¬ 
istic of the species. But before the egg-cell 
can begin to divide and thus develop into a 
new organism, it has to be fertilized by the 
sperm cell. The act of fertilization consists 
in th(» complete fusion of the male and female 
gametes or germ-cells to form a compound 
cell or zygote. Each parental nucleus brings 
with it half the proper number of chromo¬ 
somes, and thus the zygote, or fertilized egg, 
starts life with a full complement of these 
bodies, half of which are derived from each 
parent. 

These facts, thus baldly narrated, but es¬ 
tablished beyond the possibility of doubt, seem 
to indicate that the chromosomes are extremely 
important things, and not a few' biologists are 
inclined to regard them as the actual bearers 
ot the characters w'hich an organism inherits 
from its parents. W'e cannot say that this 
view is yet lirmly established, but wv shall see 
that it fits in very w'ell w'lth the results of 
experiments on heredity, and we may at any 
rate adopt it as a provisional hypothesis. We 
must be careful, however, to guard against 
looking upon even the chromosomes, minute 
as they are, as simple bodies, for each one is 
probably made up of many thousands of units 
W'hich are quite beyond the limits of micro¬ 
scopic vision, and it is these that are supposed 
to be the representatives, so to speak, of the 
different characters w'hich are transmitted 
from cell to cell and from generation to 
generation. 

Observation has thus enabled us to establish 
the existence of a material foundation for the 
transmission of characters from parent to off¬ 
spring. We know that every child, if not 
exactly a chip of the old block, is certainly a 
combination of chips from two old blocks, and 
that the protoplasm which forms the material 
basis of all living things is continuous by 
means of the germ-cells or gametes, in an un¬ 


broken stream from one generation to another. 
At each acr of sexual reproduction, however, 
two such streams are mingled, and the oft- 
spring receives half its initial stock of pro¬ 
toplasm from one parent and half from the 
other, each half bringing with it all the 
potentialities which may have been derived 
from a long line of ancestors. 

We must now direct our attention to the' 
results which have been obtained by the ex¬ 
perimental method of attacking the problem of 
heredity. In the early part of the nineteenth 
century much attention was paid by horti¬ 
culturists to experiments on the hybridi¬ 
sation of plants, and many such experi¬ 
ments are, of course, still being frequently 
performed. It was soon found that, within 
certain limits, it was possible to fertilize 
the flower of one variety of plant with the 
pollen of another variety, and in this manner 
to alter the character of the offspring. Many 
crosses or hybrids between different varieties 
were thus obtained, differing in vp.rious ways 
from the parent plants. It was also found that 
by repeatedly fertilizing the flow'ers of one 
variety w-ith the pollen of another the descen¬ 
dants of the first could be entirely changed 
into the second. This clearly proved that 
all the distinctive characters of the male 
parent were in some way represented in 
the pollen grains, and could be trans¬ 
mitted by these to future generations, but 
it also proved something more: it proved 
that it was possibU* to eliminate the special 
characters of the female parent, or at least to 
prevent them from manifesting themselves in 
the offspring. 

We must remember, of course, that the pro¬ 
cess of fertilization in plants, as in animals, 
consists essentially in the union of tw'o sexual 
cells, or gametes, of which the female egg-cell 
is contained in the so-called “ ovule ” in the 
“ ovary” of the flow'er, and the male sperm-cell 
in the pollen grain. 

As a rule it is only possible to bring such 
experiments to a successful issue when working 
with closely related species or varieties. The 
flower of one kind of orchid, for example, may 
perhaps be fertilized by the pollen of a 
different orchid, but the pollen of such a plant 
as a lily would probably not have the slightest 
effect upon it. 

The first observer to throw a clear light 
upon the meaning of the reiflarkable results 
obtained by hybridization was Gregor Johann 
Mendel, a native of Austrian Silesia, born in 
1822, whose work has recently attracted so much 
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attention. As Abbot of Brvinn, he was the happy 
possessor of a garden, and presumably also 
of that peace and quiet which are so essen¬ 
tial to intellectual work. He was not content 
with merely casual experiments in hybridiza¬ 
tion. In the seclusion of his cloister he had 
time to think about what he was doing, and 
he attacked the problem in the true scientific 
spirit. Unfortunately for science, however, 
his seclusion was a little too complete. He 
was content to publish his results in 1865 
and 1869 in the proceedings of a local natural 
history society, where they remained buried 
and almost unnoticed for more than thirty 
years. Thus, by the irony of fate, our own 
illustrious countryman, Charles Darwin, the 
hundredth anniversary of whose birth we cele¬ 
brate this year, never heard of those remark¬ 
able discoveries which bid fair to solve some 
of the problems in which he himself was so 
deeply interested. 

In order to gain an insight into the nature of 
Mendel’s work, we cannot do better than turn 
to his original memoir, entitled Experiments 
in Plant Hybridization,” of which an excellent 
translation has been published by Professor 
Bateson, the leading exponent of what is now 
termed Mendelism in this country. Even fifty 
years ago, experiments in hybridization were, 
as we have already seen, no new thing. Mendel 
had many predecessors in this line of research, 
but it was reserved for him to introduce exact 
statistical methods into the work, and it is to 
these methods that he owed his success. It 
was already known that hybridization, or the 
crossing of distinct species and varieties, might 
produce and very often did produce several 
distinct types of offspring from the same 
parents. Mendel was not content with this 
knowledge: he proceeded by numerous and 
often repeated experiments, extending over 
several years, to classify the offspring 
produced by hybridization, to follow out 
their descendants from generation to gene¬ 
ration, and above all to find out the 
exact numerical proportions in which the 
different types appeared in successive gene¬ 
rations. It was the di^overy of these pro¬ 
portions that furnished the clue to the 
mystery. 

Mendel found the material which he required 
for his experiments chiefly in the numerous 
gariien varieties of the coinmon edible pea. 
How these varieties first originated we do not 
IcaoWl* Probably they arose as sudden and 
iu^iparefitly spontaneous variations, or as Pro- 
de Vries terms them, mutah'oni. 


No less than twenty-two such varieties were 
selected for experiment. 

The next thing he did was to select certain 
differentiating characters upon which to con¬ 
centrate his attention, and this is a very im¬ 
portant point. Of course, all the varieties 
agreed with one another in most of their 
characters, in other words, they were all 
edible peas exhibiting the specific characters 
of the plant known to botanists as 
Pisum sativum, but they differed in 
numerous minor features. Of these differen¬ 
tiating characters Mendel selected seven for 
the purposes of his experiment, amongst which 
I need mention only two: (i) the form of the 
ripe seed, which, roughly speaking, may be 
either round and smooth or angular and 
wrinkled ; and (2) the difference in colour of 
the contents of the seeds or cotyledons, which 
may be either yellow or green. 

The two differentiating characters of each 
pair were artificially united by cross-fertiliza¬ 
tion, the flowers of a round-seeded pea being 
fertilized by the pollen of a wrinkled-seeded 
pea, those of a green-seeded pea by the pollen 
of a yellow-seeded pea, and so on. 

Ill this way a number of hybrid plants, re¬ 
presented in the first instance by seeds, were 
obtained, and th€i curious fact was observed, 
that each hybrid closely resembled one of the 
two parents, instead of being, as is frequently 
the case in other hybrids, intermediate in 
character between them. Further experiments 
with the offspring of the hybrids, however, 
showed that, although only one of the two con¬ 
trasted characters manifested itself in the 
hybrid, the other was there also in a latent 
or dormant condition, and appeared again in 
subsequent generations. The character which 
appears in the hybrid is said to be dominant, 
while that which is suppressed is said to be 
recessive^ In the case of these peas, then, one 
character was always dominant over the other 
in the hybrid, and, moreover, it was always the 
same character, and it did not matter whether 
it was derived from the male or from the 
female parent. Thus the round form of seed is 
dominant over the* wrinkled, the yellow colour 
of the seed contents over the green, and so on. 

Having obtained the hybrids, the next step 
was to follow the history of the offspring 
throughout succeSidve generations. For this 
purpose the flowei% of the plants raised from 
the hybrid seeds were allowed to fertilize them¬ 
selves with their own pollen, no further cross* 
iog being permitted* The seeds thus obtained 
were now again apl^arentiy of two kindst re- 
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sembling the two original parent forms from 
which the hybrid was produced. Moreover, 
these two kinds occurred in definite propor¬ 
tion, three of the dominant to one of the 
recessive—three, round seeds to one wrinkled, 
three yellow to one green, and so on. Of 
course, these proportions are only averages, 
and in order to eliminate errors of chance, 
large numbers of observations must be made— 
the greater the number the more reliable the 
result. To take an actual example from 
Mendel’s work, 7,324 seeds were obtained in 
the second trial year from the hybrids between 
round and wrinkled. Of this number, 5,474 


Moreover, the D*s obtained from the one-third 
will continue to breed true from,generation to 
generation, and do what we will we can never 
get an R out of them again. They are called 
extracted dominants. 

It is obvious, then, from these experiments 
that the apparent D’s are not all true D’s, 
but that two-thirds of them contain the reces¬ 
sive character in a latent or dormant condition, 
and are, therefore, still hybrid in composition. 
If we indicate those which we can thus prove 
by breeding to contain the latent character by 
the letters D (R), we can sum the whole story 
up in the following simple diagram :— 


X R (Original Parents) 


D® (Hybrid Offspring) -— F’ 

D D® D® R.F” 



DDDD DD®D®R DD®D®R RR R_R"* F 


ExtracUd dominanta 


Extracted recessiuea 


were found to be round, and 1,850 wrinkled— 
showing the ratio of 2-g6 to i. Again, out of 
8,023 seeds produced by the hybrids between 
green and yellow, 6,022 were yellow and 2,001 
green, the ratio being 3 01 to i. These ex¬ 
periments have often been repeated during 
recent years, and it is found that the average 
ratio of three to one is always maintained. 

The significance of thi* proportion is not at 
first sight obvious. It is necessary to continue 
the experiment for at least another generation 
in order to gain further insight into the matter. 
We have as the result of the self-fertilization 
of our hybrids apparently only two kinds of 
seeds or plants, which we may call D, show¬ 
ing the dominant character, and R, showing 
the recessive character, in the proportion of 3 D 
to I R. If these plants are again cultivated 
and allowed to fertilise themselves we find that 
every one of the R’s breeds true, and no 
matter how many generations we raise they 
will always remain of the recessive type. These 
are now called extracted recessives. When, 
however, we cultivate the plants showing the 
dominant character in the same way we soon 
find that though similar externally they are not 
in reality all alike, for one-third of them will 
yield nothing but D*s, while the remaining 
two-thirds will yield D’s and R’s in the same 
proportions of 3 to i as fhe original hybrid. 


Thus we see that from generation to genera¬ 
tion of the offspring of the hybrid there goes 
on a constant sorting out into three categories, 
the two original parental types and the hybrid 
form being always produced in definite pro¬ 
portions. If we assume that each kind pro¬ 
duces on an average an equal number of 
offspring, wc shall see from the diagram 
that in the course of a few generations of 
undisturbed reproduction by far the greater 
number of the plants will have finally reverted, 
in equal proportions, to one or other of the 
original types, but a certain number will 
always remain in the hybrid condition and will 
continue to split up as before in the well-known 
Mendeliar proportions. 

We see, then, from Mendel’s experiments, 
that in the case of peas, where one of the two 
contrasted characters is dominant over the 
other, the offspring of the first hybrid appear in 
the proportion of three apparent dominants to 
one recessive, but that further analysis shews 
that the real proportion is 

iD:2D.{R):iR. 

This proportion has since been observed not 
only in peas but in a large number of other 
cases, including animals as Well as plants. It 
is evidently a phenomenon of very common 
occurrence, though we cannot as yet say that 
it occurs universally whenever two forms with 
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contrasted characters are crossed. Moreover, 
as we have already noticed, the phenomenon 
of dominance is not always shewn, and the 
hybrid m^y exhibit a character intermediate 
between those of the two parents or different 
from either. The occurrence of the Mendelian 
proportions, however, 4s suflSciently frequent to 
demand explanation, and this explanation we 
must now seek. 

Suppose we take a large number of black 
and white counters, all alike in shape and size, 
and after shaking them up thoroughly in a bag, 
draw them out two at a time without looking. 
Each pair that we draw out may consist of two 
whites, two blacks, or a black and w'hite. If 
w^e draw r)ut a sufficiently large number of 
pairs entirely at random in this way and thtm 
count them, we shall fihd that they occur in 
the proportion - ■ * 

I B B, 2 B W, I W W, 
or one all black, two blaclc and white, and one 
all white, this being, of course, only what is to 
be expected in accordance with the mathe¬ 
matical law of probability. This is also the 
same as the Mendelian proportion, and at once 
suggests that the latter may, perhaps, be 
explained in a similar way as the result of 
random union of characters in accordance 
with the laws of chance. 

We know that each individual plant or 
animal produced by sexual reproduction is 
formed by the union of two germ-cells, or 
gametes, a male and a female. Now these 
gametes are formed in very large numbers in 
the parent organism, and if we suppose that 
each one, whether male or female, contains 
only one of the two contrasted characters wnth 
which we are experimenting, and if we further 
suppose that they unite at random, male with 
female, then in accordance with the law of 
chance w(* should expect to get in the offspring 
the proportion, of one with the one character, 
two with both characters and one with the 
other character, exactly as Mendel found 
in his experiments. There seems to be no 
other possible explanation of the Mendelian 
phenomena. 

The conclusions to be drawn from these 
results are of fundamental importance- In the 
first place, we learn that small individual 
characters may be separately represented in 
the germ - cells and separately transmitted 
from parent to offspring. This indicates that 
the entire organism may be built up of a 
Uma^er of unit characters, and if we .can once 
establish the general- occtirrettce of such unit 
eharaciers we shall have taken a long stride 


towards the understanding of the laws of 
heredity. 

In the second place, we may conclude from 
these experiments that, as regards the unit 
characters with which we aie dealing, we have 
a complete segregation amongst the germ- 
cells or gametes, each of which carries only 
one of each pair of contrasted characters 
(technically termed allelomorphs), and in this 
respect it makes no difference whether the 
germ-cell be male or female. Thus wo arrive 
at what is sometimes termed the doctrine of 
the purity of the gametes—purity, that is to 
say, with regard to each character of any such 
contrasted pair and without reference to the 
other innumerable characters which must be 
represented in the germ-cells in order that the 
whole complex structure of the organism may 
be developed from them. 

Of course, ‘It is extremely improbable that 
any two varieties which are united in the forma¬ 
tion of a hybrid will differ from one another 
only as regards one pair of contrasted charac¬ 
ters. There will almost certainly be more 
than one such difference between them, 
and our experiments will be complicated 
accordingly. 

I now propose to give you two examples 
of a class of practical problems which have 
been solved by the application of Mendelian 
principles. 

The first case I borrow from the Reports to 
the Evolution Committee of the Royal Society, 
the second arises directly out of Mendel’s own 
work. Some of you may be acquainted w ith a 
particular breed of fowl knowm as the blue 
Andalusian. Jt has long been knowm that 
this kind of fowl cannot be made to breed 
true. Some of the offspring will be white and 
others white with black splashes, the remainder 
being like the parents. It has been shown, 
moreover, that the three kinds of chicken occur 
in definite proportions, a quarter being black, 
a half blue, and a quarter black and white. 
Here we have the familiar Mendelian propor¬ 
tions 1:2:1, suggesting that the blue Anda¬ 
lusian is really a hybrid, and that the so-called 
“ wasters’’ari‘the parent forms. It is easy 
to prove that this is the case, for if the two 
kinds of wasters are mated we invariably get 
the blue Andalusian again. The old idea of 
the so-called practical breeder would have 
been to go on dfe^oying the wasters and 
carefully selecting the blues in order to 
maintain the purity of the breed." We 
now know, how'ever, that there is no such, 
thing as a pure blue Andalusian breed; the 
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blue is really a hybrid, and you can get more 
blues by mating the wasters than by breeding 
from the blues themselves. This case is also 
theoretically interesting as affording an ex¬ 
ample of a hybrid which differs in character 
from either of the parent forms. 

The second example is one which shows 
us how, under certain circumstances, we can 
obtain a hybrid exhibiting an entirely new 
combination of characters, which in spite of 
its hybrid nature will continue to breed true. 

Suppose a gardener had only two kinds 
of peas, one with round green seeds, and 
the bther with wrinkled yellow seeds, and 
that, as usual, he w^anted something that he 
hadn’t got, say peas with wrinkled green 
seeds. Mendel has shown us how he may 
get what he desires, both surely and speedily, 
from the material already in his possession. 

I he necessary procedure w'ill be evident 
from the following scheme : — 

Let R =; round, W ^ wrinkled, Y == yellow, 
and (f = g'reen. We know from previous ex¬ 
pel iments that R is dominant to W, and Y 
to (i. 

R G crossed with W Y, gives the hybrid, 
R (G) (W) Y, which owing to the dominance 
of R and Y will appear in the form of round 
yellow seeds. That is not what our gardener 
wants, and if he knew no better he would 
naturally be much disappointed with the 
result. If, however, the hybrids be allowed to 
fertilize themselves and reproduce, then their 
offspring will appear in the proportions :— 

9R V : 3 RG : 3 W Y : I WG. 

This is a case of what is termed di-hybridism, 
in which two pairs of contrasted characters, or 
allelomorphs, are concerned. The proportion 
9:3:3:! exhibited in this case is partly due 
to the phenomenon of dominance, and will be 
readily understood from the accompanying 
Table:— 

RG WY WG 



The constitution of the hybrid is R G W Y. 
Each of its germ-cells or gametes contains 
one character, and one only, from each con¬ 
trasted pair. It may, therefore, contain R -f 
Y. R 4- G, W -f Y, or W + G. These 

different kinds of germ-cells will occur on the 
average in equal numbers, and on self-fertiliza¬ 
tion (R G W Y X R G W Y) they will unite in 
pairs at random. The possible ways in which 
such union may take place are shown in the 
Table, and if allowance be made for the 
phenomenon of dominance, in accordance 
with which G disappears from view whenever 
it meets Y, and VV whenever it meets R (as 
indicated by the brackets in the Table), we 
get the apparent proportion of 9 round yellow 
seeds, 3 round green seeds, 3 wrinkled yellow 
seeds, and one wrinkled green seed. The 
number of wrinkled green seeds will be small 
at first, but they will breed true, containing as 
they do only the extracted recessive characters, 
for if a dominant character w^ere present it 
would necessarily show itself. 

Thus we see that one way of producing new 
forms of plants and animals is by the artificial 
combination of desirable characters which 
already exist in different varieties. These 
elementary or unit characters can be brought 
together by the process of hybridization, and 
new organisms produced in much the same 
way as the chemist is able to produce new 
compounds by analysis and synthesis from 
other substances. 

Probably no man has made more successful 
use of the process of hybridization in the pro¬ 
duction of new and valuable forms of plant- 
life than Luther Burbank, at his celebrated 
Californian nurseries. Burbank himself is un¬ 
fortunately not a wiitcr, and for a scientific 
account of his work \Ne are indebted to the dis¬ 
tinguished botanist Hugo de Vries. In his 
delightful little book on “ Plant Breeding,” Pro¬ 
fessor de Vries describes what he himself saw 
and heard during his visits to Mr. Burbank’s 
farms. It is not necessary for me to enter into 
details with regard to the marvellous results 
which Mr. Burbank has obtained. Some idea of 
their commercial value may be formed from 
the fact that special companies have been 
formed for the propagation and sale of some of 
these wonderful hybrids. White blackberries, 
stoneless prunes, “ plumcots,” and thornless 
cacti are only some amongst the many novel¬ 
ties which he has produced^ by crossing diflPe- 
rent varieties by hybridization and thus com¬ 
bining two or more desirable qualities in one 
plant. 
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Take, for instance, the case of the stoneless 
prune. It had somehow or other come to the 
, knowledge of Mr. Burbank that about 200 
years ago there existed in France a plum 
known as the ** Prune sans noyau.** He suc¬ 
ceeded in obtaining specimens of this fruit, 
but it proved to be of little or no commercial 
value owing to its poor quality Its one 
valuable feature was its stonelessness, and 
Burbank set to work to transfer this character, 
by hybridization, to a variety of good quality. 
He succeeded, and there appears to be no 
reason why the stoneless character should not 
be similarly implanted upon all the different 
varieties of plums now in cultivation. 

Similarly the “ plumcots ** are hybrids be¬ 
tween plums and apricots, which Professor de 
Vries speaks of as most delicious and 
beautiful fruits.** 

It must be admitted that Burbank's work 
is practical rather than scientific. He appar¬ 
ently pays no attention to the law of Mendel 
in his operations, and just goes on hybridizing 
until he gets what he wants. In this process 
enormous numbers of plants which do not 
fulfil his requirements have to be destroyed for 
every one that is worth preserving. 

He is not necessarily concerned with the 
production of pure breeds ; of forms, that is to 
say, which will breed true from seed, or in 
other words, of forms which will hand on their 
desirable qualities to future generations by 
heredity. This does not matter in the case of 
fruit trees and other plants which are propa¬ 
gated by buds independently of sexual repro¬ 
duction. Asa general rule, a fruit tree cannot 
be relied upon to come true from seed, the 
characters which it has received from different 
ancestors not being p^nuimeqtly combined, 
but separating out and <tmdergoing fresh com¬ 
binations in the sexual process, probably in 
accordance with MendeUan principles. The 
seedlings'will therefore be ''degenerate,** as 
horticulturists say, and will*no longer exhibit 
those valuable qualities which depend upon 
the confluence in one individual of several 
lines of ancestry. 

The operations controlled so successfully by 
Luther Burbank are to a certain extent similar 
to those which take place in a state of nature. 
He produces a great variety of new forms and 
from these he selects what he requires. The 
process results in enormous waste, but so also 
does the process of natural selection. Under 
natural conditions waste of life is a necessary 
^condition of progress. . 

The majority of Burbank’s productions 


however, could not survive in a state of nature 
at all; they are essentially artificial and have 
to be artificially propagated by means of buds 
or cuttings. In this respect they are quite 
different from the pure races which it is possible 
to produce by hybridization carried out in 
accordance with Mendelian principles, in 
which new and permanent combinations of 
unit characters, capable of being transmitted 
by heredity, are effected. 

Professor Bateson, Professor Biffen, Mr. 
Hurst and others have lately done much to 
demonstrate the possibilities of progress in this 
direction, and the value which the application 
of the Mendelian principles of heredity must 
have from the economic point of view. We 
know now that such cereals as wheat and 
barley obey the Mendelian laws of hybridiza¬ 
tion as regards various important characters. 
So also do horses as regards the colour 
of their coats, and human beings as regards 
the colour of their eyes, and in certain 
other respects. In short, it appears certain 
that Mendelian principles have a very general 
application, and the economic value of the 
knowledge of such principles in the case of 
organisms which are only propagated sexually 
must be enormous. 

It is true that Professor Hugo de Vries 
considers that in the case of cereals it is quite 
unnecessary to resort to hybridization in order 
to effect improvements. He considers that all 
that is necessary is to select individual plants 
exhibiting the desired characteristics from 
amongst the numerous varieties which occur 
naturally, and to propagate by seed from 
them. 

Speaking of the experiments in plant breed¬ 
ing which have been carried on with such 
remarkable success for many years past at the 
Swedish Experimental Farm at Svalof, he 
remarks :— 

“ Theyconfirm the fact that the ordinary cultivated 
varieties of cereals are by no means pure, hut must be 
considered as mixtures of well-defined types. Morje- 
over, they show that these types are far more 
numerous than was previously supposed, and include 
hundreds of forms within each of the now prevailing 

sorts.The Tange of variability disclosed by 

these new studies is simply so wide that it affords all 
the required material for almost all the selections 
desirable at present, and will, no doubt, continue to 
be an inexhaustible source of improvements for a long 
succession of years.They are founded on tbe prin¬ 
ciple of single selections, and the range of application 
of this method is proved to be so extensive as to 
make all • ideas of refMeated or continuous selection 
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simply superfluous. It is even so rich in its pro¬ 
ductiveness that there is scarcely any room left for 
other methods of improvement, and especially should 
all endeavours of winning ameliorated varieties of 
cereals by means of hybridization simply be left out of 
consideration, as compared with the immense number 
of more easily produced novelties which this method 
affords.”—Plant Breeding,” p. 50. ' 

No doubt much can be done in this way, 
but it is obviously only applicable in the case 
of organisms which exhibit a very large number 
of naturally occurring true-breeding varieties or 
mutations, and such organisms are, I believe, 
comparatively uncommon. Moreover, it is 
difficult to believe that even in the case of 
cereals the possibilities of improvement can 
be exhausted by simple selection. Indeed 
Professor Biffen’s work indicates a much wider 
prospect, for he has shown, for example, that 
susceptibility and insusceptibility to that de¬ 
structive disease in wheat, known as rust,'* 
behave as Mendelian characters, and that it 
is possible by a very simple process of 
hybridization to confer immunity from this 
disease upon naturally susceptible varieties. 

It may be admitted that if you want a suit 
of clothes it is easier and more convenient to 
go into a slop shop and trust to chance for a 
ready-made article which will ** do," but the 
results are hardly likely to be as satisfactory 
as if you chose your own cloth and then had 
it made up to suit your own requirements. 
Nature certainly supplies us with a fine choice 
of ready-made articles, but you may happen to 
want something that is not in the shop, and 
then it is a great thing to be able to select the 
best possible materials and have what you 
want made to order. 

The great lesson which we have to learn 
from experiments in the breeding of plants 
and animals is that the living.,organism is a 
composite structure built up of a vast number 
of minute characters, many of which at any 
rate are separately represented in the germ - 
cells from which the organism develops. How 
this representation is effected we do not at 
present know, but the evidence points to the 
existence, probably in the chromative sub¬ 
stance of the germ-cells, of ultra-microscopic 
material particles which are’, in some way, re¬ 
sponsible for the transmission of such charac¬ 
ters from generation to generation. Moreover, 
it appears that each particular gfi^racter of this 
kind may be either represented or not repre¬ 
sented in any one germ-cell, and that in the pro¬ 
cess of shuffling which takes place in sexual re¬ 
production individual characters may be added 


or subtracted, or substituted one for another, 
without affecting the stability of the organism 
as a whole. The practical importance of these 
results lies in the fact that it is possible by 
controlling the mating of male and female, 
and thus bringing about new combinations 
of selected characters, to control at the same 
time the course of evolution itself, and direct 
the stream of life in chosen channels. 

Man’s conquest of nature, which began 
with the control of inanimate forces and 
gradually spread over the animal and vege¬ 
table kingdoms, is now penetrating to the 
citadel of life itself. The citadel, however, 
has not yet capitulated. We have still much 
to learn ; above all we want to know the cause 
of those sudden variations of mutations which 
occur in nature. We are already able to take 
advantage of such mutations for the improve¬ 
ment of plants and animals, but we cannot 
make our own building material; we do not 
know how such characters arise, and we 
cannot produce them ourselves. 

It is easy, of course, to modify artificially 
the development of individuals, for individual 
development depends very largely upon the 
conditions of the environment,* but we have 
not yet learned how to render such modifica¬ 
tions inheritable. In other words, our artificial 
modifications of the body seem to have no 
effect upon the constitution of the germ-cells. 

This of course is the old problem of the 
inheritance of acquired characters, and from 
the nature of the case it appears extremely 
doubtful whether we shall ever be able to find 
a practical solution of this problem. Many 
people maintain that acquired characters can¬ 
not be transmitted at all; but it may be merely 
a question of the degree ki which they are 
transmitted, and of the number of generations 
which it takes for a character acquired by the 
body to induce a correspending impression 
upon the germ-cells. 

The germ-cells are eminently conservative 
bodies, and thus it happens that while the 
individual organism is more or less sus¬ 
ceptible to every change of environment, the 
race to which it belongs changes but slowly. 
This conservatism is itself doubtless an ex¬ 
tremely valuable charactef, just as it is in 
human politics, where there is something to 

* It haa recently been shown, for example, to take an 
extreme cate, that the addition of magnesium salts to the 
water in which the eg:gs of a fish {.Fundulm) are developing 
will cause a large percentage of them tirdevelop into Cyclo¬ 
pean monsters, with a single large median eye in placticif' 
the normal pair. ^ 
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be said even for an hereditary House of Lords. 
It has probably arisen through natural selec¬ 
tion, for while it is an advantage to the indi¬ 
vidual to be able to adapt itself to new con¬ 
ditions which may be as evanescent as its own 
brief life, it is still more important that the 
race to which the individual belongs should not 
be permanently influenced by every wind that 
blows, but should maintain an average adap¬ 
tation to an average environment. Moreover, 
individuals ^\hich inherited accidental de¬ 
formities or mutilations would bi' at a serious 
<iiseidvantag(' in the struggle for existence, and 
thus the power of inheriting acquired cha- 
rai'ters must itself tend to be eliminated. 

Even, however, if we are unable to bring 
about the hereditary transmission of acquired 
characters, there still remains a wide field open 
to us. VVe can not only select and cultivate 
favourable varieties with which nature provides 
-us, but which might not, perhaps, survive in a 
state of nature ; but we can produce at will 
new combinations of selected characters, and 
therefore actual new forms of life which might 
never have occurred in a state of nature at all. 


The Chairman (Professor J. M. Thomson) said 
that on the occasion of special lectures, such as the 
Aldred l.ectiire, no discussion was invited, and it was 
therefore his duty, and at the same time his pleasure, to 
tendei the hearty thanks of the meeting to Dr. Dendy 
•for his most intere.sting lecture, though he legretted 
that someone more conversant with the special bianch 
of science which had been so ably dealt with had not 
been able to occupy the chair on the present occasion. 
Sir Wiiham Ramsay had delivered a most brilliant 
lecture in the autumn of 1907, and they had heard 
that evening a second discourse of erjually high 
.merit. He was sure they might expect that the 
Aldred J.ectuies would in the future be just as 
.brilliant and insivuctive. 


EARNINGS and HOURS OP LABOUR IN 
THE TEXTILE TRADES. 

In 1906 an inquiry was instituted by the Board of 
Trade into earnings and hours of labour in all trades, 
and the first instalment of this inquiry, bearing on the 
earnings and hours of labour in the textile trades, has 
just been issued. A similar but less Tiomplete inquiry 
was carried out in 1886, and the principal object of 
the present one appears to be to show the movement 
.in the twenty years 1886-1906. Unfortunately for the 
purposes of comparison, 1W6 wks a year of extreme 
depression, while 1906’w^ ^ year of exceptional pros- 
^perity. Sir H. Llewellyn Smith has sought to meet the 


difficulty by taking the quinquennial periods 1884-8, 
and 1904-8 to correct the results of the single year, 
but even this larger comparison is restricted to some 
extent by the fact that the earlier period covered four 
exceptionally bad years while the second period 
contained only one very bad year and two good ones 
including the exceptionally good one of 1907. The 
inquiry covers more ground than that of 1886 since in 
the earlier inquiry the principal object was to obtain 
the rates of wages for a full time week, whereas m the 
present one, to quote Mi. i\slvwith, ‘ the main 
consideration was the ascertainment of the actual 
earnings of each individual irrespective of the hours 
worked.” 

Perhaps the most striking fact hi ought out by this 
return is the comparative decline in the numbers 
employed in the textile trades. Taking adults and 
half-time!s the total in 1885 was 988,4j(), and in 
1904—the latest date for which the figures are avail¬ 
able—1,010,506. In the woollen and the worsted, 
the linen and the silk trades there weie large 
decreases in all ; having regard to the growth of 
population, there has been a serious falling off, with 
the exception of cotton in which the numbers 
increased from 479,073 to 514,204, and hosiery 

where they neaily doubled—from 10.374 to 36,305_ 

owing to the extension of the factory system of 
manufacture in that branch, the pre^^ent returns 
relating only to factories. It is a common statement 
that half-timers have greatly increased in recent years, 
but the present inquiry shows that between 1885 
and 1904 they actually fell from 91,651 to 31,744, 
and in the cotton trade from 49,992 to 17,651. 

In comparing the general average for full time 
workers deduced from the returns of 1886 and 1906 
it must be remembered that many changes have 
taken place during the twenty years, and that the 
two years were very different in chaiacter. Textile 
processes have been considerably impioved, new 
processes have been intioduced, and the classes of 
goods manufactured have changed with fashion and 
standard of living. For all the textile industries 
combined the percentage increase in average full time 
earnings is shown to be 16 per cent, for men and 18 
per cent, for women. The advance in the case of 
men was greatest in the cotton industry, in which it 
amounted to 22 per cent., in the case of women the 
increase was greatest in the jute industry, viz., 40 
per cent.; in the cotton industry it was 24 per cent.; 
in the linen industry 21 per cent. The figures show 
very wide variations. In the cotton trade, for instance, 
mule spinners on ii4ji time average 41s. 2d. a week in 
all centres; in Boitqoi they rise to 45s. 9d.; in Man¬ 
chester to 47s.; aqd in Liverpool to 47s. 6d. The 
earnings of weavers again range from 15s. 4d, for 
three-loom female weavers in Manchester, to 33s. 6d. 
for six-loom m^e^ weavers in Burnley. The average 
earnings of some .pf the men employed in the lace 
industiy is noticeable. Of the lace-makers in the 
levers branch 33 cent, earned j^3 per week or 
more, and more than 80 per cent, earned per 
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week or more. In the curtain and plain net branches 
the majority in both cases earned between 30s. and 
50s. per week, the percentajjes below or above these 
amounts being comparatively small. The average 
earnings of the whole 8,360 workpeople in this 
industry covered by the returns was 21s. iid. 

In the period under review the maximum number 
of hours during which work can be carried on in the 
textile factories by women, young persons, or children 
was lowered fiom 56J to 55^ on ist of January, 
1902, a reduction in the working time of nearly 2 per 
cent. Throughout the cotton, woollen and worsted, 
and carpet industries the regular working hours are 
practically identical with the maximum limit for 
textile factories. The average annual earnings of 
the workers were highest in the lace section, 54 10s., 
cotton coming next with ;^48. The inquiry shows 
that during the twenty years the position of the 
textile woikers was mateijally improved both as re¬ 
gards wages and hours of labour. A comparison, so 
far as it is possible—and at best it must be very im¬ 
perfect—between the earnings of British and German 
textile workers as obtained from this report, and that 
issued by the Board of Trade last year on Germany, 
shows that on the whole the German worker earns 
the larger wages. 


BELGIAN HORSE BREEDING. 

The horse fairs that are held in the course of the 
year throughout Belgium are now largely attended 
by foreigners, especially by Germans, who purchase, 
it is said, from 20,000 to 25,000 horses annually. In 

1906, 53,500 hoises were reported sold at an average 
price of ^^33. During the year 1907, 53,000 horses 
were imjrorted into Belgium, principally from 
England, Prance, Holland, and Germany. It is 
estimated that there are at present some 275,000 
horses in Belgium, and horse breeding has, thanks to 
judicious fostering on the part of the Government, 
become an important and remunerative industry. In 

1907, 27,000 horses valued at about 500,000 were 
exported. The American Consul at Liege states 
that at the last horse show held in Brussels under 
the auspices of the Society “ Le Cheval de Tiait 
Beige,'* a rem .rkably interesting collection of animals 
was brought together, among which were found some 
of the best specimens of the equine race that are 
produced in Belgium. The exhibit of working horses 
at this show out-rivalled anything of the kind that 
had taken place in Belgium during recent years, and 
showed a marked advance over all previous ex¬ 
hibitions of this kind. Belgian horses may be 
generally divided into two distinct groups, the 
Flemish breed and what is known as the Ajrdennes 
horse. To the first group belong the large massive 
working horses in general use throughout the country, 
and found in especially large numbers in Plunders. 
These animals are largely sought after, both in the 


country itself and abroad. Under this class may 
also be included the Braban^on horse, which in 
appearance is almost identical with the Flemish 
animal, being equally large and massive. The horses 
of Hainaut. the Hesbaye, and the province of Namur, 
although belonging to the group of heavy working 
horses, represent in a measure the transition fiom the 
PTemish breed to that which inhabits the Condrox 
and Ardennes districts. Much smaller than the 
smallest Plemish horse, ihe Ardennes horse is robust, 
long necked, and broad shouldered ; he resists fatigue 
and supports privations better than the horses of 
other races. Such at least are the characteristics of 
the pure blooded Ardennes horse, but this breed 
of late years, owing to its having been continually 
crossed, with a view of increasing the size of the 
animals, can scarcely be said to exist in its puie slate 
any longer, and it is said to be somewhat difficult to 
find a really pure blooded Ardennes hor'^e at the 
present time. The Condroz horse very closely 
resembles that of the Ardennes. Generally speaking 
the Belgian horse is being continually improved, and 
the (iovernment authorities liberally encourage all 
improvement of the equine races of the country, 
placing their best bred stallions at the disposition 
of private breeders. Apart from the question of 
locality, the Belgian bleeders are keenly alive to 
the importance of keeping in Belgium the best 
specimens of breeding stallions. These superior 
breeding animals are no longer put up for sale, 
as those who own them find it much more to 
their advantage to retain them, thereby giving 
the Belgian breeders a decided advantage over 
breeders of Belgian horses m other countries. 
As an illustration of the price of one of these high- 
class stallions, it may be mentioned that the owner 
of the winner of the world’s championship at the 
Vincennes I^xposition of 1900 refused an offer of 
1,600 for the animal. Belgium has not been alone 
in her efforts to develop and improve the breed 
of heavy draft horses, as the French, Geimans, and 
English have all made decided advances in the im¬ 
provement of breeds of their Percherons, Boullonais, 
shires, and Clydesdales, as well as the Belgian breeds. 
The fact, however, that the Belgian horse is becom¬ 
ing more and more appreciated and sought after 
abroad can well be a matter of congratulation for 
the breeders in Belgium in their successful efforts 
to improve the race. The success of the Belgian 
horse in Germany, especially in the Rhine provinces, 
has ensured its adoption in other countries, and it is 
believed that before long this race will be universally 
preferred to all other heavy draft races; in France, 
an official stud book of Belgian horses has existed for 
the past two years. In Holland, this race is bred to 
the exclusion of nearly all others in the districts of 
Zeeland and Limbourg. In Italy, Hungary, Croatia, 
Russia, Denmark, &c., the Belgian horse is 
extensively purchased. In the United States, it 
has not met with the high favour that it has 
enjoyed in other countries*. ^ There among tnany 
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animals of this class, the Percheron has taken the 
lead, followed by the shires and Clydesdales; but 
during the last few years attention has been turned 
to the Belgian horse, and its popularity is on the 
increase. 


THE MINERAL SPRINGS OF 
PALESTINE. 

The Holy Land abounds in mineral springs, as for 
instance at Gadara (east of the Sea of Galilee), and at 
Hamamim Suliemani (east of the Bead Sea). Their 
temperature ranges between 8o° and 140° Fahren- 
heit. Intensely saline springs exist along the 
banks of the Bead Sea, all cathartic and useful 
in the case of liver and other diseases. None 
of these waters are bottled or exported except as 
curiosities by tourists. Bipaelally celebrated are the 
hot springs at Tiberias, which, even since the Roman 
occupation, have been renowned for their curative 
powers and in bygone ages were compared to the 
famous waters of Baia. According to the American 
Consul at Beirout, the present baths at Tiberias were 
built by Ibrahim Pasha in 1833 during the Egyptian 
invasion. Additions were made in 1890 by the 
Turkish Government, but the accommodation is 
inferior and lacks cleanliness. The temperature of 
these springs is about } 143° Fahrenheit, and the 
waters contain sulphur, chloride of magnesium, and 
iron. They are in many respects similar to those of 
("arlsbad. The hot springs of Tiberias are largely 
frequented by natives from all parts of Syria, and are 
reputed to cure chronic rheomatisro and various skin 
diseases. In 1887, Br. Schumacher, of Haifa, was 
asked by the Turkish Government to plan suitable 
modem baths, but the project was never carried out, 
owing to the fact that, according to a firman, the 
baths could never be let for a longer period than two 
years, and consequently np responsible person could 
be found to take them over and place them under 
efficient management. AIL.efforts by natives and 
foreigners to change the terms of the lease failed, the 
Government considering that ^ke baths in their present 
state were quite sufficient for their purpose At 
present the revenues of the establishment accrue to 
Tiberias, while the annual rent, amounting to some 
j^50o. Bows into the national exchequer. In Roman 
. times the springs were called Ammaus. Pliny 
extolled their excellent properties. Roman villas, 
temples and baths, surrounded, and Herod’s acropo« 
Its crowned, the heights near the Thermal baths. 
Under European or American management, with the 
expenditure of about j^io,ooo, Uie establishment 
might, it is said, become a source of wealth to those 
concerned. The season lasts from February to May. 
In Galilee the climate is delxg^tBil in the spring, and 
according to the Consul, axesost dtering such baths 
Hill latch historical associatiems^ would seem to have 
«4iight ffiture. h . . 


HOME INDUSTRIES. 

The Budget and Home Industries ,—Not since 
the great Budgets of Peel and Gladstone, which 
revolutionised the fiscal system of the country, have 
so many home industries been affected as by the 
Budget proposals now before Parliament. The 
interests concerned may be divided into three classes, 

(1) those which see their way to transfer the added 
burden to other shoulders, as, for instance, the 
brewers and distillers, and tobacco manufacturers; 

(2) those which hope .to divert consumption from the 
threatened article to another, as from petrol to 
petroleum in the case of the motor industry; and (3) 
those which have to face the impost without hope ot 
relief, as with the hospitals. Not only will <*the 
Trade” shift the additional taxation from itself to 
the public ; it is making large immediate profits. 
According to tl^ Excise receipts, 2,000,000 gallons 
of spirits in excess vpf the average were taken out 
of bond by the Tr^^de in April in anticipation of 
the increase of duty.^j The Treasury receipts show 
the extraordinary increase from ;^2,314,000 received 
in April, 1908, to ;^3,4b8,ooo received last month, an 
increase of no less thah ;^i,094,ooo. It is estimated 
that this **intelligent anticipation of events” will 
give the Trade a net gfcn of about ^350,000, since 
each gallon escapes the »3s. 9d. additional tax. But 
this, of course, is only a part of the golden harvest 
being reaped just now by brewers and ^distillers : for 
they are charging the public a penny a glass extra on 
brandy, whiskey, &c., and proportionately on beer. 
What this means will be understood when it is re¬ 
membered that a gallon of proof spirit, after being 
broken down, makes 150 glasses, so that the wholesale 
and retail traders between I3iem will secure from the 
public I2S. 6d. a gallon, on 1,000,000 gallons more 
than they would hkve got if there bad been no increase 
in the duty. In proposing to tax petrol, the Chan¬ 
cellor of the Exchequer encourages inventors to dis¬ 
cover a suitable engine for .self-propelled vehicles 
capable of running on heavy oils, with a high flash 
point. Petroleum engines of this type which work 
well have already been employed with complete 
success for marine puxposes, and also as stationary 
engines on land, and although there are many diffi¬ 
culties in the way of using heavy oils in high speed 
engines of the ordinary construction, as applied to 
motors, it may be expected that the duty on petrol 
about to be imposed will, sooner or later, lead to 
increased use of pettdidiim for motor purposes. It is 
feared that the proposed lax of i^. per gallon upon 
petrol for use in cotiAiliioial motor vehicles, which is 
equal to an increase of 65 per cent, on the fuel bill, 
will seriously handicap tftPH^untrVs internal trans¬ 
port. The hospitals unhappily con# under ttie third 
class indicated above. They have already received 
letters from wholeaide^dmggists intimating that owing 
to the advance in on spirits they will be com¬ 
pelled to charge iticrcnaed prices, ann an advance of 
6s. 6d. a gallon on suerified spirits is spoken of^ and 
of lod. a pound on eliinr. It is estimate that in riih 
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case of the London Hospital alone the increase in the 
cost of rectified spirits will mean nearly j^ioo per 
annum, and in ether of close upon ;^120. Taking the 
Metropolitan hospitals as a whole, it is expected that 
the Budget proposals, if they become law, will cause 
an increase of several thousand pounds per annum in 
their medicine bills. 

TAe Tobacco Industry, —The imposition of an 
additional fid. per lb. duty on tobacco took the Trade 
completely by surprise, and has seriously disorganised 
it. So far from expecting any such increase the Trade 
were not without hope that what is called the war 
surtax ** of 4d. per lb. would be removed. There is 
up pseced^nt/or raisiqg^ th^ duty on ixapsanufactured 
tobacco so much as fid. per lb. The 1900 addition, 
regarded as purely a war tax, was only 4d. per lb., 
bringing the duty up to 3s. per lb. On that occasion 
the trade refrained, owing no doubt largely to the 
inherent difficulties of doing so, from advancing prices 
to the consumer, but on the present occasion the con¬ 
sumer will have to bear the burden. The Trade is 
already readjusting prices. The working man’s tobacco 
at 3d. per ounce, a feature of the trade for half a 
century or more, will disappear, and on tobacco and 
weight cigarettes the entire duty will be recovered by 
advancing the price to the consumer by a halfpenny 
per ounce. The change, as it affects cigars, is ex> 
pected to be not in price but in size, which will be 
reduced, but the prices already fixed in the wholesale 
trade are mainly provisional. The alterations, as 
indicated above, do not take into account the 
great advance in the cost of raw material, and 
it is urged that advantage should be taken of this 
opportunity to advance prices to the consumer to 
a degree commensurate not only with the increase of 
duty but with the advance in the eost of raw material. 
Manufacturers expect that about a fifth more capital 
will now be required to carry on the same volume of 
business, and it is feared that this will have the effect 
of concentrating the manufacture of tobacco in the 
jhands of two or three large companies, a tendency 
>that haSibeen, very apparent for some years past. The 
additional cost of tobacco to the consumer must 
result in diminished consumption, iind in the opinion 
of experts this decrease will be considerable. 

The Shipbuilding Industry, past winter was 
the worst in the shipbuilding districts since ifiqfi, 
and although the amount of new constructional work 
turned out of the yards, during the quarter ended 
March last was larger than might have been expected 
from the general condittovh'of .things, it was due, in 
considerable measure, to the fact that some vessels 
that, in ordinary circumsIaBces would have been put 
into the water last year, were delayed, and so fell 
into the sum of this year’s launches, ^ut whilst there 
is no likelihood of a large accesdio^of activity in the 
nem* future in the shipbuilding industry the outlook 
is improving. A large amount of new tonnage has 
been booked. The new orders reported as having 
been placed with the Scotch shipbuilders in 1909 are 


estimated to amount to a quarter of a milUcfU tons, 
and although they include Admiralty orders unto 
the iqofi programme, the demand is mainly for mer^ 
chant shipping, a large proportion of it being 
** tramp ” tonnage. It is said, too, that the contracts 
are not on the long-credit system by which so many 
shipping co-partneiies were brought into being, tp 
the loss of most concerned, and which helped so largely 
toward the boom in shipbuilding in recent years; but 
are being entered into by level-headed men with the 
necessi^ry capital at their back. Their idea seems to 
be to contract for ships at the present low prices, and 
to have them built leisurely, so as to be ready for the 
expected revival of trade next year. The amount of 
laid-up tonnage has decreased, and is decreasing, and 
the natural wastage of the world’s merchant shipping 
through wrecking, break-ups, &c., is estimated at 
about fioo,ooo tons per annum, but of late so much 
tonnage has been unable to find remunerative em¬ 
ployment that it is difficult to believe that any pro¬ 
bable revival in trade will find work for all the Uew 
shipping now projected. 

Insurance of Live Stock, —The dispute between 
the fanners and purchasers of live stock as to warranty 
continues, but it looks as if the farmers will succeed in 
resisting the demand of the batchers. There seems td 
be an opening here for insurance companies. Until 
now the large insurance companies do not seem to 
have laid themselves out for the business thougli 
insurance would appear to afford a solution to the 
difficulty, and the task of deWsing a workable scheme 
ought not to be beyond the ingenuity of the companies. 
Small local societies for the purpose of insurance have 
indeed been promoted already in certain districts but 
it would be much more satisfactory if the business 
were taken up by leading insurance companies. 

Cotton^growing Within the Empire, — At the 
annual banquet of the British Cotton-growing Asso¬ 
ciation a very encouraging'report was given of the 
work done by the Association in. assisting and direct¬ 
ing the growth of cotton within the Empire. All 
are agreed as to the eiionnons importance of the work 
undertaken by the Association. Whilst Lancashire 
is dependent upon the United States to the extent it 
is at present for the raw material it requires for its 
cotton industry, it can never be sure that from one 
cause or another it will not have to face a repetition 
of the catastrophe of the early ahtties, when the civil 
war in America stopped the supplies of cotton from 
the South. But it is to be feared that the time is 
still distant when territories within the Empire will 
render Lancashire independent of America. The 
revival of the cotton industry in the West Indies has 
been of much benefit to the 4iatives in some of the 
islands, but the total exports uemain very small; from 
Uganda, Nyassaland, and Rhodesia the reports are 
favourable, but the acreage under cotton cultivation 
grows only very slowly 9' it is from Nigeria that the 
largest imports may be expected. In 1903 Lagos 
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exported 500 bales, in 1907 the exports had increased 
.to 9,700, last year the drought caused it to drop to 
5,500 bales, but the produce of the first four months 
.of the present year was 8,500 bales. The soil is 
suitable, the acreage practically unlimited, and labour 
is to be got at 6d. a day. It may, therefore, be 
hoped that in course of time Nigeria will supply a 
considerable proportion of our cotton imports, but it 
must be many years before the present dependence 
upon America is %isibly diminished. The efforts 
of the British Cotton-growing Association to increase 
the growth of cotton within the British Empire 
deserve the thanks of the whole community, and it is 
plea^^ant to note how' warmly their efforts are being 
seconded by the Colonial Office. 


CORRESPONDENCE. 


WEEVILS. 

The yournal of the Royal Society of Arts of the 
19th March, 1909, on p, 383, contains a paragraph 
referring to “ Weevils,” in reference to Mr. Frederick 
Noel-Baton’s article in the yournal of the 12th 
. March, 1909, wherein the laUer referred to investiga¬ 
tions made which showed “ that wheat uncontamin¬ 
ated with weevil before the experiment lost 26 per 
cent, of its weight in three months, after the intro¬ 
duction of the insects, while 65 per cent, of the 
kernels were at the end of that time found to be 
weevilled,” all resulting in enormous damage and 
loss to all parties growing wheat, and as a natural 
result, retarding the progress of the country of pro¬ 
duction. 

The following custom I have known to exist in 
Jamaica for over 20 years :— . 

Wholesale dealers in fiour-meals, handling large 
quantities, or retailers who retail small quantities, 
handling wheat-flour, com-meal, oat-meal, corn and 
such like, invariably have suspended near such stores 
a dried lobster. This is bought for a few pence from 
the fisher-folk, and is straightway suspended in 
proximity of these goods, say within 20 feet or so ; 
and its presence effectually stops weevils from 
attacking .such goods. 

After reading the yournal article referred to it 
naturally came to my mind that perhaps the above 
is unknown outside Jamaica, and it is worthy of 
being brought before the Royal Society of Arts. 

A. C. Bancroft. 

Stokes Hall, Plantain Garden River, 

St. Thomas ye East, Jamaica. 

17 April, 1909. 

[It is difficult to undemtand the reason for the 
practice Scribed in Mr. Bancroft’s letter, bnt the 
statement is given on his authority.—'E d.] 


DEW-PONDS. 

Under the above beading an article appears in the 
yournal of May 7th. This article is practically a 
reprint of a letter, signed “ E. A. M.,” which appeared* 
in “ Nature,” on the 22nd April. 

“ E. A. M.” in that letter attempted to controvert 
the views I expressed in my paper at the Royal 
Society of Arts on March 3rd. 

I regret to say that the Editor of “ Nature,” could 
not spare the space to print my reply to ” E. A. M.s” 
letter, but he forwarded my reply to “ E. A. M.,” for 
his remarks. ” E. A. M.’s ” printed criticism of my 
paper therefore remained uiiansw'ered, so far as the 
public was concerned; but now that his criticisms 
appear in the Royal Society of Arts yourtial^ another 
opportunity is afforded me of replying. 

In my paper to the Royal Society of Arts, I 
attempted to explain those natural causes which 
compel the deposition of aqueous vapour into a dew- 
pond. So far as I know, the theory of the heat non¬ 
conducting properties of straw when used in the 
foundation of a dew-pond, had not previously been 
advanced, until my brother and 1 published “Neo¬ 
lithic Dew-ponds and Cattleways.” Though the 
subject of dew-ponds was occasionally referred to by 
various writers, prior to the publication of “Neolithic 
Dew-ponds and Cattleways,” I venture to think that 
it was this work which aroused the general interest of 
the public within the last few years. 

“E. A. M.’s” conclusion that “ the dew-pond of the 
Downs depends for its water chiefly upon rains, and 
in a much smaller degree on mists and hill fogs, and 
that dew, per se^ forms a very inconsiderable factor in 
the supply,” is no doubt in the main correct. The 
truth of this conclusion may at once be demonstrated 
by a comparison of the rainfall and the evaporation on 
the tops of the Downs. According to “ Symon’s 
Meteorological Magazine,” April, 1909, it is stated 
that “ On the summit of the South Downs the 
annual rainfall is from 35 to 40 inches; the annual 
evaporation is certainly not more than 20 inches, and 
so from rain alone a pond should accumulate a depth 
of 15 to 20 inches in a year, supposing the bottom is 
watertight.” 

Assuming the correctness of this statement, any 
watertight horse-poi^d on the tups of the South 
Downs in England, should year by year accumulate 
more and more water, until it overflows, even without 
any advantage which might be derived from a non¬ 
conductor heal in its formation. 

The main point, however, to which I desired to 
direct attention in my paper at the Royal Society of 
Arts, was not so much how to obtain a water supply- 
in this country but rather to show how a water supply 
might be obtained in a waterless country in the 
absence of rain, springa^ or streams. Reference was 
made to the dew-ponds in this country, and I stated 
that “in numerous dew-ponds in this country the 
dew-point is reached without difficulty.” To this re¬ 
mark “ E.. A, M,” stye; “ Nothingjs given in support 
of this statement, and we may well ask on what evi- 
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•dence it is based. It presumably means that the 
water itself reaches a temperature which is below the 
dew-point.” *‘E. A. M.” is correct in tha$ pre- 
s^np^ionjin so far as I am referring to the surface hl^ 
xjf wate^ ( 

. Tim evidence that the dew-point is reached in some 
ponds in this country, is shown by the example 1 
quoted from Mr. Allcroft’s book entitled “ Earth¬ 
works of England,” where he states that from actual 
experiments “a dew-pond may -rise^ as much as 2 
Inches in a single foggy night in January, and in five 
nights rise fully 8 inches. In the early summer the 
saipe pond collected 3J inches of water upon five 
nights of heavy dew,” The Aesf per se can hardly 
be considered as a very inconsiderable factor in the 
supply” in this particular test, and I fail to see how 
this deposition could have taken ])lace unless the 
surface of the water afforded a suitable condensing 
area. 

If vegetation were growing above the surface of 
the water, or if the banks of the pond were covered 
with grass, the conditions would be altered; but 
these experiments were carried out by Mr. C. J. 
Cornish, and I am therefore unable to do more than 
quote from what has been already published by 
others. 

If the dew was directly deposited on to the surface 
of the W’ater, ” E. A. M.” may, I think, be satis¬ 
fied that the temperature of that surface was 
below the dew-point, otherwise I cannot imagine 
that it would have formed a suitable condensing area. 

The view expressed by Mr. E. A. Martin in a 
recent lecture on ** Dew-ponds” given at the Royal 
Geographical Society, is ” that dew can be received 
by a pond on its surface, even while a pond has not 
yet fallen to the dew-point.” 

This may be true so far as the temperature of the 
water below the surface is concerned. It is, however, 
the surface film of water that is alone involved, and 
what actually takes place here is not recordable by 
the readings on a thermometer. Careful scientific 
re.search may some day reveal what actually does take 
place when the aqueous vapour is condensed and 
when evaporation is in progress. We know in the 
rough that under given conditions cercain results will 
be obtained, and by a scientific application of the 
principles, so fiir as they are known, a water supply 
may yet, I am confident, be obtained in certain 
waters lands. 

Geoagb Hubuard. 

, XU, b'euchurch-street, London, S.d, 

May xxth, X909. 

QUESTIONS AND ANSWERS. 

HOTICSS TO CORRaSPOMSBNTS. 

Readers Ih search of information which cannot be 
phtained fri»9i the uaual sources are invited to make 
their wants knowa^ in the in the hope that 


they may be assisted in their difficulties by their 
fellow membeis. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of gobd faith. 

* Each question or reply should be written on a 
separate sheet of paper, ahd should bear • such 
signature of the writer, and such address as he Wishes 
to appear. 

Questions which can be answered from the Usual 
books of reference, will not be printed. 


QUESTIONS. 

Wax for Modelling Purposes,— I have a 
collection of bas-relief portraits in wax, some of 
which appear to be of considerable age. Can any 
member of our Society give me any information as 
to the earliest use of wax for modelling purposes }— 
Cera. 

Portland Cement and Lime. —Can any member 
say what effect Portland cement has on lime mortar 
composed of coral lime or limestone lime } It is 
believed by some engineers and builders that the 
addition of Portland cement to lime mortar consider¬ 
ably weakens the composition, and that cement so 
used is wasted. 1 believe the addition of cement is 
beneficial, not only because it strengthens the mortar, 
but because it reduces the tendency of the growth of 
vegetation on walls, which in the tropics is very 
distructive.—J. L. S. 


GENERAL NOTES. 

Hooper Scholarship. — The Council of the 
Institute of British Carriage Manufacturers offer for 
competition the ” Hooper ” Scholarship of 
tenable for one year at the Higher Technical Day 
Class for Road Carriage Building at The Polytechnic 
Carriage-Building Schools, .The Polytechnic Annexe, 
Balderton-street, Oxford-street, London, W. Fonns 
of application can be obtained by applying to the 
Secretary of the Institute, i, Queen Victoria-street, 
London, E.C., to whom they must be returned on or 
before the 30th June, 1909. 

Physical Defect and the Workmen’s Com¬ 
pensation Act.— It often happens, perhaps oftener 
than not, that an Act of Parliament intended to 
benefit a particular section of the community, infiicts 
upon it, or a portion of it, harm rather than benefit. 
This seems to be the case with the Workmen’s Com¬ 
pensation Act. As a result of the working of the 
measure old and infirm workmen, and others tending 
that way, or suffering from physical d^ect, find it im¬ 
possible to obtain employment. The insurance com¬ 
panies will not insure them, and employers will not 
take men they cannot insure. Thus the nation is 
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called upon to support workmen and their dependents 
whose means of subsistence has been withdrawn, and 
it is a matter of moment to devise some means to 
prevent the enforced pauperisation of those who are 
willing to support themselves and their families but 
are prevented from doing so by the action of Parlia¬ 
ment. With this object a suggestion has been made 
by an insurance manager that seems worthy of con¬ 
sideration. It is proposed to enact that a workman 
who on account of age, physical defect, or infirmity, 
and consequent increased liability to accident, is 
refused employment, shall report himself to the 
medical referee of the district, to be appointed by the 
Government for the purpose, who shall, if he is 
satisfied with the circumstances disclosed, issue to 
the w»orkmen a certificate, and an employer engaging 
such certificated workman shall be required to pay to 
the Government a per-centage on the workman’s 
annual wages equal to that paid by the employer in 
respect of healthy workmen in the same grade of 
employment to the insurance company indemnifying 
him under the Workmen’s Compensation Act. In the 
event of accident to the certificated workman compen¬ 
sation under that Act would be paid by the Govern¬ 
ment direct, and liability at Common Law and under 
the Employers’ Liability Act would be suspended. 
In this way, it is thought, the bona-fide workman 
might escape the odium of pauperisation, and the 
nation secure a pecuniary gain approximating to the 
cost of the keep of the workman and his dependents 
under the Poor-law system, less the amount, if any, 
by which the compensation for accidents paid by the 
Government exceeded the premium paid by the 
employer. 

MEETINGS OP THE SOCIETY. 

Ordinary Meetings. 

Wednesday evening, at 8 o’clock :— 

May 19.—“ Rail way Devdopment in China. ’ ’ By 
Arthur John Barry, M.Inst.C.E. Sir John 
Wolfe-Barry, K.C.B., F.R.S., will preside. 

Wednesday afternoon, at 4 o’clock:— 

May 26.—“The Manufacture of Nitrate of Lime 
from Atmospheric Nitrogen.” By Sam Eydk. 
Professor Silvanus P. Thompson, D.Sc,, 
F.R.S., will preside. 

Indian Section. 

Thiirsday afternoons, at 4.30 o’clock :— 

Mat 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns,, Principal of the 
Bombay School of Art. Professor Sir Hubert 
TON Hsrkomer, C.V.O., D.C.L., R.A., will 
intdde. 


Colonial Section. 

Tuesday afternoon, at 4.30 o’clock *— 

May 18.—“ Canada as a Field for British Invest¬ 
ment.” By J. Obed Smith, Assistant Super¬ 
intendent of Emigration, Department of the Interior, 
Canada. The Kt. Hon. Lori> Hindlip will preside. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, May 17.. British Architects, 9, Conduit-street, 

W. , 8 p.ni. Sir W. B. Richmond, “ Smoke Abate¬ 
ment.” 

Victoria Institute, xs, Adelphi-terrace, W.C., 4} p.m. 
I'he Very Rev. H. Wace, Dean of Canterbury, 
“ Authority.” 

Tuesday, May 18 .ROYAL SOCIETY OF ARTS, John. 

street, AdeIphi,W.C.,4fp.m. (Colonial Section.) 
Mr. J. Obed Smith, “ Canada as a Fieldior British 
Investment.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. J. Garstang, “The Hittitos (Lecture I.), 
Monuments of Egypt and Asia Minor.” 

Statistical, 9, Adelphi-terracc, W.C., 5 p.m. Mr, 
K. H. Hooker, “ The Me.it Supply of the United 
Kingdom.” 

Wednesday, May 19 ROYAL SOCIETY OF ARTS, 
John-strect, Adelphi, W.C., 8 p.m. Mr. Arthur 
John Barry, “ Railway Development in China.” 
Microscopical, 20, Hanover-square, W., at 8 p.m. 

X. Messrs. £. Heron-Alien and Arthur Earland, 
” The Recent and Fossil Foraminiferaof the Shore- 
sand*. of .Selsey Bill, Sussex.” fPart II.) 2. Mr. 
j. W. Gordon, “ A New Illuminator for the Micro¬ 
scope.” 

MeteoroIogir.il, 70, Victoria-street, S.W., 4§ p.m. 
1. Colonel H. E. Kawson, “The Anticyclonic 
Belt of the Northern Hemisphere.” 2, Mr. Albert 
Walter, ” Errors of Estimation in Thermometric 
Observations.” 

Thursday, May so... Royal, Burlington-house, W., 4} p.m. 
Antiquaries, Burlington-house, W., p.m. 
Chemical, Burlington-house, W., 8} p.m. x. Mr. 
A. H. Salway, “The Action of Nitric Acid on the 
Ethers of Aromatic Hydroxy aldehydes.” 2. Mr. 
G. Barger, “ Isolation and Synthesis of P-hydroxy- 
phenylethylamine, a Water-Soluble Active Princi¬ 
ple of Ergot.” 3. Messrs. A. W. Crossley and 

C. H. Hampshire, “ Nitrodi-o-xylyl. (Nitrotetra- 
methyldiphenyl). Preliminary Note,” 4. Mr, F. 

D. Chattaway, “Ammonium Perhalides.” 5. 
Messrs. A. McKenzie and H. B. P. Humphries, 
“ Studies in Asymmetric .Synthesis.” (Part VIII.) 
“ The Asymmetric Synthesis of x-Mandelic Acid.” 
6. Messrs. W. H. Perkin and J. L. Simonses, 
” Note on the Condensation of Acetone 
Hippuric Acid.” 7. Messrs. H. Hartley and 
W. H. Barrett, “ Sodium Sulphite.” 

Royal Institution, Albemarle-street, W., 3 p.u. 

Mr. J. G. Millais, “ Newfoundland. ’ (Lecture IL) 
Historical, Lecture-hall, Field-court, Gray’s-inn, 
W.C., 5 p.m. ftof. C. H. Firth, “ Later Tudor 
Ballads.” 

Mining and Metallurgy,Geological Society’s Rooms 
Burlington-house, W., 8 p.m. 

Friday, May 2x...Koynl Institution, Albemarle-street, 
W., 9 p.m. The Hon. Ivor Churchill Guest, 
“ Afforestation.” 

North-East Coast Institute of Engineers and Ship* 
builders, Newcastle-on-Tyne, 7} p.m. 

Saturday, Mat 8S...ReyRl Institution, Albemarle-etreet, 
W., 3 p.m. Dr. W. H. R. Rivers, “The Secret 
Societies of the Banks’ Islands.” (Lecture I.) 
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NOTICES- 

NEXT WEEK. 

Wednesday, May 26, p.tn. (Ordi¬ 
nary Mooting.) Herr Sam Eyde, of Chris¬ 
tiania, Norway, “ The Manufacture of Nitrates 
from the Atmosphere by the Electric Arc/' 

Thi rsday. May 27, 4.30 p.m. (Indian 
Section.) Cecil L. Bcrns, Principal of the 
Bombay School of Art, **The Function of 
Schools of Art in India." 

Further particulars of the Society's meet- 
in^^s will be found at the end of this number. 


CHANGE OF HOUR OF ORDINARY 
MEETING. 

The attention of members is drawn to the 
fact that the hour of the Ordinary Meeting on 
Wednesday, the 26th inst., has been changed 
to 4 p.m. 


COLONIAL SECTION. 

On Tuesday afternoon, May i8th, Mr. J, 
OiiKD Smith, Assistant Superintendent of 
Emigration, Department of the Interior, 
Canada, read a paper on “ Canada as a Field 
for British Investment and Settlement." The 
Right Hon. Lord Hindt.ip presided. 

The paper and discussion will be published 
in a subsequent number of the Journal, 


CONVERSAZIONE. 

The Society's Conversazione this year will 
take place at the Natural History Museum, 
Cromwell-road, S.W. (by permission of the 
Trustees of the British Museum), on Tuesday, 
June 29th, from 9 p.m. to 12. 

The programme of the arrangements will be 
announced in a future number of the Journal. 


PROCEEDINGS OF-THE SOCIETY. 


TWENTIETH ORDINARY MEETING. 

Wednesday, May 19, 1909; Sir John 

Wolfe - Barry, K.C.B., F.R.S., Vice- 

President of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Bader, Frederick Robert, Assoc.M.Inst.C.E., 57, 
Chancery-lane, W.C. 

Blundell, Thomas Georfje, 30, Ferncroft-avenue, 
Heath Drive, Hampstead, N.W. 

Dickson, Archibald Allan Clifford, A.I.M.M., 
F.G.S., M.AT.M.E., Kejoulie P.O., via Nawa- 
dah, E.I.Rly., Gaya District, India. 

Hay, Alexander Mackenzie, “The Statist,” 51, 
Cannon-street, E.C., and “ Marston,” Warling- 
ham, Surrey. 

The following candidates were balloted for 
and duly elected members of the Society :— 
Evans, Evan, A.M.I.E.E., Ryan-street, Stratford, 
Taranaki, New Zealand. 

Lane, Frederick, Messrs. Lane and Macandrew, 26, 
Great St. Helens, E.C. 

Mumm, Arnold Louis, 41 and 43, Maddox-street, 
Bond-street, W. 

Perrott, William, B.Sc., Messrs. Johnson and 
Perrott, Ltd., Nelson-place, Cork, Ireland. 

The paper read was— 


RAILWAY DEVELOPMENT IN CHINA. 

By Arthur John Barry, M.Inst.C.E. 

Railway development in China, so far as 
the past is concerned, is merely a matter of 
history, but when it comes to considering its 
future prospects it is a subject which I confess 
I approach with much diffidence. Although 
I have just returnd from a visit to China, the 
object of which was entirely connected with 
railways, I do not feel that I have brought 
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back with me any very definite conclusions 
on the latter part of the subject. During 
the last ten years 1 have been closely con¬ 
nected with railway development in China, 
and, visiting the country as I do at 
short intervals, I may claim to have had 
favourable opportunities of watching the recent 
changes in the attitude of the Chinese towards 
railways. It has appeared to me that, from a 
frame of mind which led them to regard rail¬ 
ways rather as a regrettable necessity, espe¬ 
cially regrettable inasmuch as a measure of 
foreign assistance and control was necessary, 
the Chinese have gradually come to realise 
that the development of their railway system 
is a matter of prime importance to their 
country. 

Later on I propose to return to the consider¬ 
ation of the condition of atfairs with regard to 
railways which just now obtains in China ; but 
to appreciate the various phases through which 
the attitude of the Chinese towards railways 
has passed, we must just glance at the history 
of the movement. This divides itself naturally 
into four periods. 

The first period was marked by the attempt 
of the foreigners to induce the Chinese to 
permit them to introduce railways into the 
country, an attempt which failed before the 
fanatical and strenuous opposition of the 
governing classes. 

In the second period w’e find an influential 
though comparatively small number of Chinese 
themselves borrowing the ideas of the foreigner, 
and succeeding, in face of much opposition, in 
bringing about the construction of the first 
railway in China. 

During the third period, the Chinese having 
become more or loss accustomed to railways, 
grasp the fact that they are necessary to the 
welfare oi the country, and consent to the 
admission of capital for railway construction 
on mutually advantageous terms. 

The fourth and present stage is characterised 
by a growing intolerance of foreign guidance 
and assistance, other than purely financial. 

As regards the construction and manage¬ 
ment of railways, the Chinese are learning 
rapidly, but at present there are very tew 
indeed capable of filling responsible positions 
which require men not only of very efficient 
technical education, but of experience as well. 
It must be many years yi^t before the supply 
of such men in China is equal to the demand. 

• Kow^ this evening I will not attempt to refer 
in any det^l to all the four stages of railway 
ip China which 1 have mentioned. 


It would be absurd to attempt such a thing in 
the time available. 

I propose just to touch on the first three 
stages very lightly, and it is the less necessary 
to do more than this because Mr. P. H. Kent 
has written a most interesting book which 
deals with them exhaustively, a book to 
which I would refer anyone who may desire to 
know more of the details of the past history 
of railway construction in China. 

The fourth or present stage is the one which 
is of the more practical interest to us to-day, 
and what 1 propose to say on the earlier 
stages will be with the object of giving an 
idea of the principal obstacles in the way of 
railway developments in China which had to 
be surmounted before the present stage was 
reached. 

It is more than 45 years since the first 
attempt was made to introduce railways into 
China. 

in 1863 Sir Macdonald Stephenson paid a 
visit to China and drew up a comprehensive 
scheme for railway construction in that country. 
This scheme was presented by him to ihe 
Chinese Government, was received by them with 
that charming politeness for which the Chinese 
officials are noted; with t^qual politeness his 
document was placed in a pigeon-hole, and he 
himself with many expressions of esteem was 
bowed out of the country. If Sir Macdonald 
Stephenson were alive lo-day, it would I 
imagine be some satisfac tion to him to know 
that his scheme, or .something very like it, is 
now being acted upon. 

The next move emanated from Shanghai, 
the greatest and wealthiest foreign com¬ 
mercial centre in China. A proposal 
was put forward to construct a short 
railway from Shanghai to Woosung, about 
12 miles down the Whang Poo river, 
beyond which point ocean-going steamers, 
owing to the existence of a bar, cannot pass 
without previously discharging much of their 
cargo. Permission to construct this short line 
was refused, but the subsequent application of 
Messrs. Jardine, Matheson and Co., the well- 
known Chinese house, to construct an ordinary 
road was sanctioned. When the road had 
been constructed, that is in the year 1875, 
Messrs. Jardme commenced to lay down upon 
it a 2 ft. 6 in. gauge railway. Under the late 
Mr. G. J. Morrison, as resident engineer, the 
work of construction proceeded smoothly, and 
when the first section of the line was opened, it 
was enthusiastically patronised by the Chinese^ 
and promised to be entirely successful. 
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Notwithstanding all this, however, the pro¬ 
ject was doomed to ultimate failure. 

One day, prompted, as many thought, by the 
officials, a coolie threw himself under the train 
and was killed. As a result of the commotion 
thus aroused and the subsequent inquiry the 
line was condemned and closed, purchased by 
the Chinese Government at cost price, and 
rails, sleepers, rolling stock, <S:c., were bundled 
out of the country. The credit, therefore, of 
building the first railway in China is due to 
Messrs. Jardine, Matheson and Co., and of 
being the first engineer to the late Mr. G. J. 
Morrison, who lived long enough to seethe next 
project in which he interested himself, viz., 
the Shanghai-Nanking Railway, and in which 
he was associated with Sir John Wolfe-Barry 
and mys(*lf as (‘onsiilting engineers, nearly 
completed. With the destruction of the first 
Woosung line ends what we may call the first 
stage of railway development in China. 

Although Messrs, jardine, Matheson and 
Co.’s efforts to introduce railways into China 
had been a failure they were de.stint'd to bear 
fruit ere long. 

Amongst those w'ho had seen the Woosung 
line in optTation was a certain Chinese gentle¬ 
man by name Tong Kin Sing-, a near relative 
of H.K. Tang Shao Yi, who has just recently 
visited this country, and who in many ways 
resembles him. 

The name of Tong Kin Sing deserves to be 
much better known than it is. He was a man 
of enlightened views, broad and liberal-minded, 
tenacious of purpose and public-spirited. He 
may perhaps be called the father of industrial 
enterprise on sound lines in China. Amongst 
other enterprises that Tong Kin Sing inaugu¬ 
rated was the first coal-mine to be worked on 
a large scale and on modern lines in China, 
and it was at his coal-mines at Tongshan in 
the north of China that the first step was taken 
which led to the construction of the first per¬ 
manent railway in China. His first little rail¬ 
way was designed to bring coal from his pits 
to the head of a canal about seven miles 
distant. From this small beginning has 
grown up the most important railway system in 
China, about 600 miles in length, connecting 
Pekin with Mukden, the capital of Manchuria 
and the old home of the present reigning 
dynasty. It there joins up with the through 
route to Europe vtd Siberia. 

Tong Kin Sing would never have been 
able by himself to bring about this great 
achievement ; it might, in fact, never 
have been brought about had not Mr, 


Kinder been appointed engineer in charge 
of the construction of the tramway. Mr. 
Kinder is the most modest of men. I will 
not attempt to say all that justly might be said 
in praise of him. Difficulties that would to 
most men have been insuperable were to him 
merely obstacles that had either to be got 
over or to be got round. Facts are more 
eloquent than words, and the facts remain that 
he began by constructing a seven mile colliery 
tramway, and during 30 years of faithful service 
to the Chinese, under his fostering care, that 
seven mile tramway has developed into the 
great railway system I have just described. 

Mr. Kinder has at last just resigned his 
position as chief engineer of the Imperial 
Railways of North China and returned to this 
country. If to Tong Kin Sing belongs the 
credit of initiating the first great railway in 
China, to Mr. Kinder belongs the credit of 
creating it, thanks to the support he received 
from Li Hung Chang, the great viceroy and 
and the most powerful man of his time in China, 
to whose favourable notice he was introduced 
by M. Detring, the then Commissioner of 
Customs at Tientsin. 

In the limits of this paper it is impossible 
even to mention all the vicissitudes through 
which the venture had to be conducted, or all 
the obstacles that had to be surmounted or 
circumvented. By dint of dogged per¬ 
tinacity and skilful diplomacy the line was 
extended to Tongku, then to Tientsin, then to 
Pekin, then to the Great Wall, and finally to 
Mukden. Before this w^as done the fierce 
opposition of reactionary officials had to be 
faced as well as the superstitious antagonism 
of the people, “ Fengshui ” and the grave 
difficulties being chiefly responsible for the 
latter. 

As one example of the former no sooner 
had Tong Kin Sing, backed by Li Hung 
Chang, obtained permission from Pekin to 
build his first seven miles of line than the 
permission was incontinently withdrawn. This 
was of course rather a severe blow, but he 
compromised matters by getting permission 
to make a tramway to be operated by mules. 
Whilst the formation was being constructed, 
Mr. Kinder started to work to build on the 
quiet a locomotive out of any odds and ends 
he could pick up. He got a boiler from an 
old portable engine, cylinders from another, 
wheels from a scrap heap, and the rest he 
built with native workmen in a shed behind 
locked doors. In the end he turned out a 
very serviceable locomotive. When at a suit- 
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able moment this was put on the line it was 
accepted by the Chinese as a /ai^ accompli', 
and having become accustomed to it the 
Chinese Government raised no objection when 
it was replaced by locomotives from England. 
This engine, the Rocket of China, now stands 
in the fine new locomotive shops at Tongshan 
as a memento of the past. 

If official opposition to railways is now 
merely a matter of history, popular superstition 
still exists, though in a modified form. Feng- 
shui is still a power to be reckoned with, and 
interference with graves is still a difficulty. 
Fengshui is a geomantic mystery far beyond 
the scope of a mere Western intellect to grasp. 
The Fengshui of a place, a town, a village, or 
a building is, as nearly as I can express it, the 
luck of the place, but what that luck depends 
upon only the wise man skilled in the mystery 
can say, and some of the conclusions arrived 
at after solemn investigation by the sages of 
Fengshui would put to shame the pronounce¬ 
ments of the wizards of the middle ages. 
Spirits have to be taken into account and their 
accustomed movements only the wise man 
knows. He only therefore can tell you whether 
the line you have laid out. or the works you 
propose to construct, will interfere with the 
habits of the unseen world or not, and w hether 
any, and if so what, modification must be in¬ 
troduced. You will appreciate, therefore, that 
Fengshui was, and to a decreasing extent 
still is, a potent and mysterious factor that 
has to be taken into account in railway con¬ 
struction in the Celestial Kingdom. 

The grave question however is a simpler 
one. The Chinese are ancestor worshippers, 
and sad is the fate hereafter of one who 
permits the bones of his ancestors to be lost 
or scattered. To allow them to be disturbed 
at all used to be counted as a sin, but to-day 
the Chinaman of the lower middle and lower 
classes has arrived at the conviction that an 
ancestor will probably forgive him if the 
ancestral bones are reverently removed from 
their ancient resting - place and decently 
interred elsewhere. In all this there is very 
little difference between the Chinese and the 
European, but since the Chinese bury their 
dead on any piece of unoccupied ground, it is 
generally impossible to lay out a railway with¬ 
out interfering with graves. Nowadays this 
is no longer an insurmoup,table difficulty, for 
the business instincts of the Chinese have 
triumphed over superstition, if it may be so 
C^edi and his feelings may be salved by a 
consideration. Any qualms of con¬ 


science that may assail him are dispelled by 
the knowledge that if his filial piety is ex¬ 
pressed by sufficiently vehement conscientious 
objections, the amount of compensation he will 
receive will be proportionately higher. He 
must, however, be wise enough not to overdo 
it, for there are several sad cases, when in 
deference to the eloquent objections of living 
representatives of past generations, the centre 
line of a railway has been deviated, and 
no entreaty could bring it back again to where 
it w'as before. 

The grave question in China has now become 
almost entirely a financial one, but it is still 
serious, for whenever compensation for dis¬ 
turbance is being paid it is remarkable how 
large a number of ancient and forgotttm graves 
find owners. To make sure that a claimant 
really has a grave to claim upon, sometimes it is 
the rule to insist on each claimant producing 
the anct'Stral relics for inspection, and I know 
of one unfortunate man who was moved to 
genuine tears and despair, bt‘caiise after 
having done a brisk business in hiring out his 
parents’ bones at 50 cents a time to eager 
applicants for compensation, one of them was 
careless enough to lose them, with the dire 
consequence to that enterprising representa¬ 
tive of a family, that in the future world he 
would have no friend to welcome liim. 

But to return to what is now known as the 
Imperial Railway of North China. 1 have no 
time to touch upon the events which led to 
British capitalists becoming associated with 
the enterprise, nor can 1 describe the political 
difficulties to which the extensions of the rail¬ 
way gave rise, and the hostility of the Russians 
who saw in British energy asserting* itself in 
Manchuria, a menace to their scheme of 
empire. I have no time even to explain the 
part played, during the Boxer rising, by the 
railway, or how England and Russia nearly 
came to blows about it when the rising was 
suppressed. How successful the railway is to¬ 
day, is evidenced by the fact that last year 
the total gross receipts amounted to about 
11,000,000 taels, while the working expenses 
were only about 3,000,000 taels, showing a 
net profit of something like 8,000,000 taels, 
or say ;£ 1,000,000 sterling. 

In 1894 war broke out between Japan and 
China; the close of the war marked the close 
of the second period of railway development 
in China and the commencement of the third. 
The disastrous result of the Chino-Japanese 
war was to China a profound surprise and 
humiliation. The foe whom she held in con- 
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tempt, had defeated her with ease, and if 
China’s immense though untrained numbers, 
even if they had been available, might 
have altered the result of the w'ar, want of 
means of rapid transport had prevented her 
from using them. Many of the more en¬ 
lightened officials realised this, and grasped 
the fact that the remedy of the defect lay in the 
construction of railways. 

There was no difficulty in obtaining the 
capital required for this purpose from abroad, 
for nearly every nation in Europe, as well as 
America, was willing and anxious to lend 
China the money she required on mutually 
advantageous terms, but at first it would 
appear that the Chinese Government cherished 
a hope that the capital required would be pro¬ 
vided by her own people. That the necessary 
capital was not forthcoming in China is hardly 
surprising. The idea of private companies 
for the purpose of carrying out public enter¬ 
prises did not appeal to the Chinese investor, 
and he had some reason in being shy, for the 
Chinese Government had shown an awkward 
way of taking over private companies after 
they became successful, and in a some^\hat 
arbitrary manner taking them over at their 
own price. 

Another feature of the situation at this time 
was that Russia, France, and Germany had 
each of them in view a definite programme of 
railway expansion in China, the objects of which 
were not merely the profitable investment 
of capital and the expansion of markets for 
their productions. Territorial extension under 
certain eventualities was perhaps an object of 
greater importance still. Russia was anxious, 
and reasonably anxious, to cut off an awkward 
corner that spoiled the alignment of her great 
Siberian Railway to Vladivostock, and take a 
short cut through Manchuria instead ; an ice- 
free port in Eastern waters was also an object 
that Russia could not afford to lose sight of. 
Kiao Chau would, perhaps, be the best, but if 
not. Port Arthur and Talienwan had much in 
their favour. 

Then, again, in the possible event of a 
partition of China, Russia could not regard 
with equanimity the prospect of Manchuria, 
Mongolia, Chili, and perhaps other provinces 
on the border of her Empire falling into the 
hands of any other power. For the moment, 
however, Manchuria was the principal object 
in view, and a policy of peaceful penetration 
was indicated. 

France, on the other hand,, had hfer interests 
in the souths Kwangtung, Kwangsi, and 


Yunnan all border on French Indo-China, and 
if Fate should decree a break-up of China, 
there was no doubt as to w'hich pieces it 
behoved France to be ready to pick up. In 
the meantime it would be well to establish 
definite interests in these provinces, and at the 
same time railway communication between 
China and Cochin China would benefit the 
trade of the latter colony. * 

J he idea of direct communication by rail¬ 
way with Russia, her ally now firmly estab- 
hsh»^d in the north of China, was also perhaps 
an object to be borne in mind. 

'fhe position of Germany was different: so 
far she had not got a definite footing in 
China, and with her rapidly expanding trade 
interests she very naturally determined that 
she w'as not going to be left behind when the 
time came, if it ever did come, for the division 
of the Chinese Empire. The province of 
Shangtung, with its valuable harbour at Kiao 
chau, seemed indicated as the natural object 
of German enterprise; and when the first 
opportunity presented itself Germany was 
ready and took it. In due time these various 
political aspirations took concrete form, and 
as a result the following railways came into 
being.— 

First, the Russian railway, called the 
Eastern Chinese Railway, from the station 
on the Siberian railway called Manchoarie, 
through I'sitsihar and Harbin to Vladivostock, 
with a branch from Harbin to Yingkow, Port 
Arthur, and Talienwan. 

Secondly, in the south, the French projected 
railway from Lao kai to Yunnan, w'hich it 
is expected will be completed next year. 

Thirdly, the German railw’aj^ in Shantung 
between Kiao chau and Chinan Fu. 

These railw ays came into existence in the fol¬ 
lowing manner. It w'ill be remembered that 
under the terms of the treaty negotiated by Li 
Hung Chang on behalf of China, which followed 
the Japanese war, China was compelled to cede, 
in addition to Formosa, Korea, Port Arthur, 
and Shantung. Fnder pressure from Russia, 
France, and (Jermany combined, japan was 
forced to return these territories to China. 
Soon after this Li Hung Chang paid a visit 
to Europe, going first to Russia at the invita¬ 
tion of the Czar, to be present at his corona¬ 
tion. From that date Li Hung Chang became 
a firm friend of Russia. The first result of 
this was the agreement made betw'een China 
and the Russo-Chinese Bank, a semi-official 
institution founded to promote Russian in¬ 
terests in the East. Under this the bank 
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acquired the right to form a company, in 
which only Russians and Chinese could hold 
shares, to construct ,a railway across Man¬ 
churia to form part of the through line to 
Vladivostock. This company was called the 
Eastern Chinese Railway Company and is of 
course a purely Russian company. It had un¬ 
hampered control of the construction and work¬ 
ing of the line, although the Chinese have the 
right to repurchase the railway in 36 years, 
and it is to revert to them absolutely in 80 
years, by which time of course many things 
may have happened. 

In 1898, under circumstances to which I will 
refer later, Germany occupied Kiao Chau, and 
obtained a 99 years lease of the port, where¬ 
upon Russia demanded and obtained a 25 
years lease of Port Arthur and the Liao Tung 
Peninsula and a right to construct a branch 
from the Trans-Siberian Railway at Harbin to 
Port Arthur and Talien-wan. The Siberian 
Railway was opened throughout for traffic in 
1901, after having taken only ten years to build, 
and anyone who has passed over that route 
at any tune during the long Siberian winter, 
travelling day after day for eight days through 
a waste of snow with a temperature well below 
zero, must realise the difiirulties that the 
Russians had to face in budding that railway. 
To have completed successfully the building of 
4,750 miles of railway under such conditions is 
a stupendous task, and to have carried it out 
successfully in so short a space of time as ten 
years is a record of which the Russians may 
justly be proud. 

Since the Russo-Japanese war, the Eastern 
Chinese railway south of Kwangchengtsze has 
been converted to the 4 ft. 8^ in, from the 
Russian 5 ft. gauge. The Japanese have also 
a hastily constructed line from near Newchuang 
to the Yalu river. This railway they are now im¬ 
proving, and before very long probably passen¬ 
gers will be able to go by train from London 
to Fusan. 

We will now consider the position of France 
in the south of China. In 1895, France obtained 
from China an acquie^^cence to her project of 
extending her railway system in Annam into 
Chinese territory. In 1898, Russia, Great 
Britain, and Germany, having been granted 
important railway rights in the north, by way 
of balancing up, China granted to France a 
lease of Kwangchauwan as a coaling station, 
and the right to construct a railway ,to 
Yunnan Fu. 

The capital required for this undertaking 
ms estimated at a little over ;^4,ooo,ooo. Of 


this sum £^,000,000 was raised on a joint 
guarantee of the Colonial and Republican 
Governments, the balance being subscribed 
half by a company and half by the Indo- 
Chinese Government. The total length of 
the line is 280 miles ,* eighty years after the 
date of completion the railway is to revert to 
China. Construction was commenced in 1908 ; 
some very heavy w^ork in the deadly Nam ting 
Valley has been the cause of some delay and 
the loss of a great number of lives amongst the 
worknum. The railw^ay will, however, be com¬ 
pleted some time next year. 

In i8g8, the murder of a French missionary 
in the south led to a demand by France of 
concessions for further railways in the Kwangsi 
Province, but apparently nothing very definite 
was arranged. 

We now come to the subject of the German 
railways in Shangtung. 

The opportunity of putting into practice 
Germany’s scheme for the expansion of her 
interests in China was afforded by the murder 
of two German missionaries in Shangtung. 
This occurred in 1897. Without delay the 
German Fleet in Chinese waters seized Kiao 
Chau Bay, and the German Government 
refused to evacuate it until her demands for 
compensation to the families of the murdered 
missionaries, the degradation of the Governor 
of Shangtung, and ciirtain rights in Shang¬ 
tung, were acceded to. After demur the 
Chinese Government acceded to these, but as 
Germany was not prepared to put any faith 
in Chinese promises, she insisted on oc cupy- 
ing Kiao Chau until they were carried out. 
She further demanded a guarantee for the 
protection of the lives of German subjects in 
China in future. 

The form this guarantee took was a lease 
for 99 years of Kiao Chau Bay and a portion 
of the province of Shangtung. At the same 
time Germany obtained the right to construct 
certain railways in that province. These rail¬ 
ways were as follows :—A line from Tsing tau 
through Kiao Chau to Chinan Fu, a line from 
Kiao Chau to a point on the frontier of Kiangsu, 
near the Grand Canal, and a line joining up 
the termination of these two railways. 

These railways, were to be constructed by a 
German company in which the Chinese were 
to be allowed to become shareholders if they 
chose. In 1899 the company was formed and 
commenced to construct the railway from 
Tsing tau to Chinan Fu. This line was opened 
for traffic in 1904, and is now a paying con¬ 
cern ; it is about 240 miles long. 
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The Gentian Government have spent a great 
deal of money at Tsing tau on the coast of the 
Kiao Chau Bay, and have created a very fine 
port there. When the railway between Chinan 
Fu and Tientsin is completed—it is now under 
construction, and will be referred to Later— 
Tsing tau will become a serious competitor 
with Tientsin for North China trade, and still 
more so when the projected railways to put it in 
communication with Cheng ting and Kai feng 
are carried out. 

The southern railway from Kiao Chau to the 
Kiangsii boundary has not been commenced 
as yet, but the third lin(‘ running south from 
Chinan Vu is under construction as part of the 
Tientsin-Pukow Railway, for which an Anglo- 
German syndicate has found the money, and 
to which reference will be made later. 

I have purposely grouped together the three 
railway systems just described, viz.., the 
Russian, German and French, because the 
conditions which govern their inception and 
construction are (mtirely different from those 
other railways which came into existence, or, 
at any rat<\ were commenced during the third 
period of Chint‘se railway development. 

This group of railways ow(?s its origin to 
political rathi^r than commercial aspirations. 
They are to all intents and purposes the pro¬ 
perty of the (hu'c ('ountries named, and to them 
must now be added japan, who is the pro- 
pric'tor of thf' South Manchurian Railway. 
China has little or no ( ontrol over them ; they 
are concessions in the true sense of the word. 

In the cast* of the remaining railways, the 
sov’ereign rights of China are not impaired and 
although the instruments under which the 
capital has been raised are frequently called 
concessions, the word is a misnomer as applied 
to th(*m. The loan agreements between the 
Chinese Government and the various syndi¬ 
cates concerned are all practically similar in 
principle. The Chinese Government borrows 
money at 5 per cent, interest; the syndicates 
are granted facilities and privileges which 
enable them to make sure that the money 
they lend shall be spent honestly and economi¬ 
cally upon the object for which the loan is 
advanced. The loans are secured in the first 
instance by a mortgage on the railw^ay itself, 
and in addition to the guaranteed 5 per cent, 
interest a small share in surplus profits is 
granted. The profits of the s)mdicate are 
represented by any difference there may 
be between the issue price and the price 
which the Chinese Government agree to take 
for each £100 bond, after deducting all pre¬ 


liminary expenses, cost of issue, underwriting, 
<Src. In addition, the syndicates usually act as 
agents for the supply of material and are per¬ 
mitted to charge a commission on the cost. 

In the supply of material, where possible, 
Chinese manufactures are to be preferred if of 
equal quality and price to those obtainable 
elsewhere, and next to those the manufactures 
of the country to which the s)mdicate belongs^ 
are to be given a preference. 

Now the list of railways which belong to the 
third period, and for which the capital was 
raised on the general principles above named, 
is rather a long one, and I do not purpose to 
enter into any detail in connection with any 
except three, the circumstances connected 
with the initiation of which had a distinct in¬ 
fluence on the progress of the general railw^ay 
development. 

The list of railways which belong to the 
third period is as follows:—(i) The Pekin- 
Hankow% (2) Hankow -Canton, (3) Pekin Syndi¬ 
cate Railway (bought by Chinese), (4) Cheng- 
ting-Fu-Taiyan-Fu Railway, (5) Kaifeng-Fu- 
Hsian-Fu Railway, (6) Pinghsiang-Chu chow', 
(7) Pekin-Kalgan (Chinese), (8) Swatow- 
Chauchau, (9) Macao-Canton, (10) Shanghai- 
Nanking. 

Of these ten railways it is only necessary 
to refer at any length to three, viz., the 
Pekin-Hankow, the Hankow-C'anton, and the 
Shanghai-N anking. 

1 will just briefly mention the other seven 
lines. 

(t) The Pekin Syndicate Railway.—go miles 
long, was built by the Pekin Syndicate to 
convey coal from the mines when opened to a 
point on the Wei River, whence it was intended 
to convey coal to the market by boat. Since 
it has been completed the Chinese Govern¬ 
ment have bought it up : it docs not pay. 

(2) Chanting-Fu-Taiyuan-Fu Railway. — 
160 miles long. A French syndicate took the 
line over from the Russo-Chinese Bank ; metre 
gauge line; now’ completed. It should pay 
w^ell. 

(3) Kaifeng - Fu - Hsian - Fu Railway. -■ 
Finished. The extension to Haian-Fu has 
yet to be built. The line is about 140 miles 
long, and is being constructed by a Belgian 
syndicate. 

(4) Pinghsiang-Chuchow.—Built by Euro¬ 
pean engineers with Chinese capital. It is 60 
miles long and connects the Pinghsiang coal 
mines wdth the Hsiang-Kiang river. 

(5) Swatow’-Chao Chau-Fu.— A short rail¬ 
way, 30 miles long, built by Japanese engi- 
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neers for a Chinese, who made a very large 
fortune, as so many Chinese do, in the Straits 
Settlements. 

(6) Macao-Canton Railway. —Being con¬ 
structed by a company, half of whom are Por¬ 
tuguese and half Chinese ; it is 130 miles long. 

(7) Pekin-Kalgan Railway, 125 miles long ; 
it is nearly completed, and is being built 
entirt^ly under Chinese supervision out of the 
surplus profits of the Pekin-Tientsin Mukden 
Railway. There is some heavy work, including 
tunnels, at the Nankow Pass, where a gradient 
of I in 30, for 12 miles, has been introduced. 
Mr. Jeme Tien Yow is the chief engineer, and 
the way he has carried out this important 
work reflects great credit on him. He is the 
most capable Chinese engineer in China ; he 
was educated in America, and gained his 
experience under Mr. Kinder. 

We now come to the Pekin-Hankow Rail¬ 
way. In what has been called “ the battle of 
the concessions,** which took place soon after 
the close of the Chino-Japanese war, a very 
prominent position was taken up by Belgium. 
Russia, France, and Germany had each a 
definite policy in view, whilst threat Britain, 
who at the time considered herself as chiefly 
interested in the trade of the Yangtsze Valley, 
made it her business, so fai as she could, to 
preserve the freedom of that trade unhampered 
by foreign interference, Belgium, on the other 
hand, had no special policy, except to find 
new markets for the products of her great iron 
industries and at the same time to do profit¬ 
able financial business. On the other hand, 
she had no powerful army or navy with which 
unaided to ensure the respect of China. It 
was more or less necessary, therefore, for 
Belgium to attach herself to more powerful 
nations. France and Russia were indicated. 
Russia had been protesting against English 
activity in the north of China, and had come 
to an arrangement under which, in return for 
an undertaking on the part of Great Britain 
not to seek railway concessions north of the 
Great Wall, and not to place obstacles in thd 
way of any enterprise there backed by Russia, 
the latter would give a similar undertaking 
with regard to the Yangtsze Valley. Russia 
csuld not, therefore, very well appear openly 
in the field in the Yangtsze Valley. 

France, again, had her hands pretty 
full in the south of China and her re¬ 
lationship with Russia being so intimate, 
England might regard any special activity on 
her part in the Yangtsze Valley with some 
ay^icioh. Obviously, therefore, just as France 


and Russia could be very useful to Belgium, 
Belgium could be very useful to France and 
Russia. 

it was at a time when this condition of 
affairs obtained that China proposed the con¬ 
struction of the Pekin-Hankow Railway, 
This was the first railway for the construction 
of which the Chinese Government invited the 
co-operation of foreign capitalists. After the 
Japanese war, the Chinese Government re¬ 
garded the Pekin-Hankow Railway as a work 
of urgent necessity. Several attempts were 
made to raise the capital required by means of 
a Chinese company, but this of course failed. 
The Chinese then opened negotiations with an 
American group of finani iers, who sent a 
party of American engineers along the pro¬ 
posed route to make a reconnaissance survey, 
but whilst negotiations with this group were in 
progress in Pekin, f.t’., in 1H97, a Belgian 
syndicate appeared on the scene and under¬ 
bid them, accepting practically all the terms 
offered by the Chinese without discussion. 
Having secured the concession, the Belgian 
syndicate found of course that it was unwork¬ 
able, and with the help of diplomatic pressure, 
in which they were assisted by France and 
Russia, improved conditions were obtained. 
The appearance of France and Russia on the 
scene was considered by Great Britain as 
ominous, Russia having already established 
herself in the north and France in the south. 
If, through the Belgians, France or Russia, or 
both jointly, got control of the connecting 
link through Pekin to Hankow, and Hankow 
to Canton, there would be reason to fear that 
British interests in the Yangtsze Valley 
would be threatened. The Tsung-li-Yamen 
(in other words the Chinese Foreign Ofiicc, 
now called the Wai Wu Pu) assured the 
British Minister in Pekin that tlu' concession¬ 
aires were a fide Belgian group, and had 
no political intentions. Information obtained by 
Dr. Morrison, the famous Times correspondent 
in Pekin, indicated that the statements by the 
Tsung-li-Yamen were opposed to facts, and 
the China Association in London urged the 
Government of the day to take steps to protect 
the British interests in the Yangtsze Valley 
that were then threatened. Sir Claude Mac¬ 
donald in Pekin obtained a solemn assurance 
from the Tsung-li-Yamen that the Russo- 
Chinese Bank were in no way interested in the 
project, and immediately afterwards the agree¬ 
ment with the Belgians was signed. In the 
meantime, what purported to be a copy of the 
contract with the Belgians was published by 
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an English paper in China. So far the British 
Minister had not succeeded in being allowed 
to see a dratt of the concession, but if the copy 
as published was correct, the statements made 
to him by the Tsung-li-Yamen were clearly 
untrue. 

On inquiry. Sir Claude was informed by the 
Tsung-li-Yamen that the copy of the contract 
as published in the newspaper w^as incorrect, 
and an undertaking was given that no clauses 
admitting the Russo-Chinese Bank to partici¬ 
pate in the project should receive Imperial 
sanction. Without further ceremony the con¬ 
tract was formally ratified. 

As soon as this contract was published it 
became apparent that, notwithstanding the 
definite statements made by the Tsung-li- 
Yamen, the Russo - Chinese Bank were 
specially charged with all financial arrange¬ 
ments during the currency of the loan. Under 
the terms of the agreement the Belgian 
syndicate undertook to finance an issue of 
5 per cent, bonds to the value of the equivalent 
in francs of ;{^4,500,ooo at 90 per cent, of their 
face value ; the bonds wen* secured on the net 
receipts of the railway, and the interest was 
further guaranteed by the Chinese Govern¬ 
ment. 

The syndicate had the right to direct the 
construction of the line, and for the supply of 
material Belgian manufacturers were to have 
preference. The syndicate also were to control 
the working of the line when completed, and 
w'ere to receive 20 per cent, of the surplus 
receipts after the payment of expenses and in¬ 
terest on the bonds. J'he Chinese Govern¬ 
ment reserved the right to repay the loan at 
any time after lyo; and take over the railway. 
The loan was in any case to be repaid during 
a period of twenty years, commencing in 1909. 
It should be added that when the loan was 
issued four-fifths were subscribed for in 
France. 

The length of the railway is 760 miles and 
serves a densely populated country. The cost 
of the line is supposed to have been about 
jC5,ooo,ooo. After the Boxer rising the syndi¬ 
cate successfully claimed a sum of ;^96o,ooo 
as compensation for damage done to the 
works. The permanent way consists of 85 lb. 
rails laid on Japanese sleepers. These sleepers 
are cheap so far as first cost is concerned, 
but last a very short time. In several 
places the line has been washed away more 
than once during floods, but more bridges 
have been provided from time to time. The 
principal work on the railway is the great 


Yellow River bridge, nearly tw'o miles long, 
consisting of 102 spans 65 and 98 feet in length. 
The piers consist of screw piles screwed 
about 36 feet into the extremely fine treacher¬ 
ous and bottomless silt of which the river bed 
consists. Each pier is protected from scour 
by pitching stone. Ordinary pitching is use¬ 
less here as it rapidly goes out of sight or is 
carried down stream. Mattresses of rushes 
and brushwood are therefore laid round the 
piers and pitching stone is placed upon this, 
but to maintain the pitching is a constant war 
with nature. To take the trains across the 
bridge the heavy main line engines are cut off 
and light ones attached. 

The railway earns large profits, although it 
does not pay so well as the Imperial railways 
of North China. I should add that last year 
the Hongkong Bank issued a Chinese Govern¬ 
ment loan in London for ;^5,ooo,ooo, secured 
on the provincial taxes of the provinces of 
Chikiang, Kiangsu, Hupeh and Chihli, and 
out of the proceeds of this loan the Chinese 
Government has just exercised its right of 
repurchase and has taken over the line. 

We now come to the Hankow-Canton Rail¬ 
way, which may be regarded as a continuation 
of the Pekin-Hankow, and when constructed 
will complete the great north hnd south trunk 
line from Pekin to Canton and Hongkong. 

When the Americans were compelled to 
retire from the negotiations for the con¬ 
struction of the Pekin-Hankow Railvray in 
favour of the Belgians, they appear to have 
received a promise that the concession for the 
southern section from Hankow to Canton 
should be given them instead, and in 1898 a 
contract w^as signed between the Chinese 
Government and the American Development 
Company, of which Mr. Calvin Brice was presi¬ 
dent. Under this contract the American com¬ 
pany agreed to provide the estimated sum re¬ 
quired for construction, viz., about ;^*4,ooo,ooo, 
for which amount the Chinese Government 
were to issue 5 per cent, gold bonds to a value 
which at 90 per cent, of their face value would 
produce that sum. . 

The Development Company were to con¬ 
struct the line, and w'ere to be allowed 5 per 
cent, on the cost of construction except land 
and earthworks, as remuneration for general 
services. They were also entitled to 20 per 
cent, of the net profits of working after 
payment of interest and working expenses. 
The length of the railway is about 742 miles. 

When, however, a careful survey of the 
route had been made it was found that the 
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cost of the line had been much under¬ 
estimated, and that ;^8,ooo,ooo instead of 
;£4,000,000 would be required. It Ipecame 
necessary therefore to negotiate a modification 
of the contract. 

In these negotiations the Americans found 
themselves opposed by Belgium and France, 
but in the end they carried the day, and the 
terms of the contract were successfully ad¬ 
justed. All now being ready to proceed with 
raising the capital, the Development Com¬ 
pany invited the assistance of British capi¬ 
talists. Most unfortunately, however, the 
South African war had broken out in the 
meantime, and no great amount of capital 
could be raised in London. 

Another misfortune was the death of Senator 
Brice. No one appears to have been forth¬ 
coming to fill his place successfully, and as 
a consequence it was found hardly possible 
to raise the capital in America. This gave 
the Belgians an opportunity; they began to 
buy up the shares of the American Develop¬ 
ment Company, and soon gained the control 
of it. They appointed their own representative 
as President, and the American engineers m 
China were replaced by Belgians. This alarmed 
the Chinese, who had made it a condition of 
the loan agreement that the Americans should 
not transfer their rights to other nationalities. 
The Chinese authorities refused to accept 
Belgian control of the railway, and a keen 
dispute arose as to whether China had any 
right to object, seeing that the Development 
Company still remained an American com¬ 
pany although the personnel was mainly 
Belgian. Russia’s hands at that time being 
tied by the Russo-Japanese war, and the 
Japanese victories having taken their effect 
at Pekin, the Chinese Government remained 
firm. At this juncture Mr. Pierpont Morgan 
came forward, and shortly afterwards the 
Development Company was able to show that 
it was American once more in reality as well 
as in name. 

Unfortunately this did not help on the con¬ 
struction of the railway; no more capital was 
forthcoming, and in 1905 ^ arrangement was 
made between China and the American com¬ 
pany whereby the contract was cancelled, the 
Development Company r^eiving 350,000 
compensation for work done and prospective 
profits. It was believed by the Chinese 
Government that this sum would soon be 
subscribed by the native gentry of the pro¬ 
vinces affected, but a^ain they were disap- 
p^ii^ted. The Governnienf; of the colony of 


Hongkong now came to the rescue, and lent 
the ;^i,ioo,ooo (the balance required by China) 
at 4J per cent, secured on the opium revenues 
of Honan, Hupeh, and Kwaiigtung. The loan 
is redeemable in ten years. The Chinese 
agreed that, if foreign capital should be re¬ 
quired for the construction of the line, or for the 
projected Hankow-Chengtu Railway, British 
financiers should have the preference. The 
remaining history of the Hankow-Canton Rail¬ 
way belongs to the present day period of rail¬ 
way development, and will be referred to again. 

The last railway belonging to the third 
period of Chinese railway development is the 
Shanghai-Nankin Railway, which was in¬ 
augurated under British auspices, as indeed 
are practically all those which we shall come 
to now m considering the fourth or present 
day period. 

In 1898, Messrs. Jardine, Matheson and 
Co., in alliance with the Hongkong and 
Shanghai Bank, had applied to the Chinese 
Government for the right to construct, under 
conditions to be agreed, the Shanghai- 
Nanking Railway, and a preliminary agree¬ 
ment authorising the construction of the 
railway in question was signed early in that 
year. This agreement indicated the general 
conditions on which the railway was to be 
constructed, conditions practically the same 
as those granted for the Pekin-Hankow and 
Hankow-Canton Railways, and this agree¬ 
ment was to be followed by a more definite 
final contract. 

The same group also applied for similar 
agreements for the construction of the follow¬ 
ing lines :—The . Soochow-Hangchow-Ningpo 
Railway, Tientsin-Chinkiang Railway, Pukow- 
Sinyang Railway, and the Canton-Kowloon 
Railway. 

In the same year, after what was looked 
upon as a breach of faith on the part of the 
Chinese Government, in connection with the 
signature of the contract with the Belgians, for 
the construction of the Pekin-Hankow Rail¬ 
way, to which I have already referred, the 
British Government insisted on the granting 
by China of the concessions applied for by 
Messrs. Jardine, Matheson and Co. and the 
Hongkong Bank. , 

To this deman,d the Chinese Government 
acceded, it being arranged that whatever form 
the final contract for the Shanghai-Nankin 
Railway might take the contracts for the 
remaining lines should be similar. 

About this time Messrs. Jardine, Matheson 
aqd Co.. and the Hongkong Bank formed a 
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combination with another group of leading 
British financiers, and the British and Chinese 
Corporation was founded. 

The outbreak of the Boer war had made 
it for a time impossible to proceed with 
the construction of the Shanghai-Nankin 
Railway, but negotiations for the final agree¬ 
ment were set on foot. At the same time the 
British and Chinese Corporation had surveys 
made of all the other railways just mentioned. 
It was not until 1903 that these negotiations 
came to a successful issue and the final agree¬ 
ment for the construction of the Shanghai- 
Nankin Railway was signed and ratified by an 
Imperial decree. 

The principal conditions of the agreement 
were as follows : — 

The British and C'hinese Corporation under¬ 
took to issue a loan for ^^3,250,000 at 90 
secured by Imperial bonds, bearing interest at 
5 per cent. 

The bonds were secured by a mortgage on 
the railway and were in addition uncon¬ 
ditionally guaranteed by the Chinese Govern¬ 
ment ; the loan was to run for 50 years, but 
could be redeemed at 102.] after 12^ years, and 
at par after 25 years. The existing Woosung 
Railway was to be purchased for ;^i25,ono ; 
land was to be provided free of charge, but 
the Corporation undertook to advance a sum of 
£2^0,000 to the Chinese Government to enable 
them to purchase the necessary land. 

A board of live commissioners, of whom 
tw'o were to be nominated by the Corporation, 
and two by the Chinese Government, were to 
be appointed, to take charge of the general 
direction and construction of the railw^ay. The 
chief engineer w^as to be nominated by the 
Corporation and approved by the Chinese 
Government. He w^as to be e.x-officio a 
member of the Board of Control. All other 
appointments were to be in the hands of 
this Board. For the construction of the rail¬ 
way, British manufactures at equal quality 
and prices were to have the preference over 
other foreign material. 

In July, 1904, the first issue of j^2,250,000 
was made. The bonds were offered to the 
public at 97J. The issue was a moderate 
success, although the investing public did not 
by any means make d rush for it as they do 
now for Chinese loans on infinitely less favour¬ 
able conditions. 

A great deal of difficulty was experienced 
in getting possession of the necessary land at 
first. This was unfortunate, since it meant 
waste of money in the way of salaries to the 


staff, &c., and interest on the loan paid out of 
capital. When, however, a fair start could be 
made, the work of construction proceeded 
rapidly. The first section of the railway was 
opened to traffic to Naziang on November 20, 
1905, and in the following, July to Soochow and 
Wusieh ; to Chan-chow on May 15th, 1907 ; 
to Chinkiang on October 15th, 1907; and on 
March 28th, 1908, the first train ran from 
Shanghai to Nanking. 

Under the terms of the contract with the 
Chinese, it was stipulated that a first-class 
railway in accordance with the best modem 
system should be constructed. This has been 
done, and the Shanghai-Nanking Railway 
will compare favourably with any line in 
hngland or elsewhere, whilst there is no doubt 
it is the best found railway in China. The 
railway serves a wealthy district, the resident 
population of which are well off, and, as events 
have proved, quite appreciate comfort in 
travelling. 

Between Shanghai and Soochow, for ex¬ 
ample, the railway runs parallel with the 
Soochow Creek, along which w^aterwray numer¬ 
ous trains of passenger boats towed by steam 
used to pass daily each way. It used to be 
said that the railway would not be able to 
compete with these boats, but now’, owung to 
the greater comfort and speed w'ith which 
passengers by train are carried, these boats 
have been taken off, as the railway attracts all 
the passengers. The passenger traffic of the 
railway is extraordinarily heavy, and the 
liberal supply of passenger stock with which i; 
has been provided is already being found in¬ 
sufficient to meet the requirements of this 
increasing traffic. As regards goods traffic, 
the railway has not as yet been so successful, 
the reason being that all goods carried by the 
railw’ay have to pay far higher charges in the 
way of likin or inland revenue than goodscarried 
in boats. The result of this is that, although 
the railway can carry goods more cheaply, 
safely, and quickly, the extra likin charges 
more than counterbalance these advantages. 
It is possible that in the end this difficulty will 
be adjusted, and if the likin charges on goods 
carried by railway are made the same as by 
water, I have no doubt that the goods traffic 
on the Shanghai-Nanking Railway will become 
as satisfactory as the passenger traffic is 
already. Attempts have been, and are being 
made, to get this anomaly removed, by Mr. 
Wong Ching Liang, the very able and en¬ 
lightened Chinese managing director, and Mr. 
Pope, C.I.E., the general manager, but several 
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difficulties have to be surmounted, and some 
of these are complicated by the fact that likin 
collected on the railway belongs to the Imperial 
Government, whilst that collected on boat 
cargo is credited to provincial revenue. 

If the Shanghai-Nanking Railway, however, 
is to be as successful as it ought to be, the 
Soochow-Hangchow-Ningpo Railway should, 
when completed, be vswked with it as one 
system, as originally intended. The terminal 
station, the locomotive shops, &:c., were all 
designed and constructed with this object in 
view. The charges for general direction and de¬ 
partmental offices ought to be charged against 
both railways, which together would comprise 
a system of 500 miles instead of only 200. 

Unfortunately, the Chinese Government, 
under circumstances to be mentioned directly, 
have not adhered to the terms of their agree¬ 
ment with the British and Chinese Corporation 
for the construction of the Soochow-Hangchow- 
Ningpo Railway, and have handed over the 
construction and presumably the control of that 
railway when constructed, to a Chinese local 
company to which I shall refer later. 

The terms granted in the case of the 
Shanghai-Nanking Railway loan mark the ex¬ 
treme concession that the Chinese Government 
will ever make to foreign bondholders. Such 
terms will never be repeated. Before the 
Shanghai-Nanking Railway loan was issued it 
was difficult to raise money in London for 
Chinese enterprises ; at the present time, how¬ 
ever, practically any Chinese* 5 per cent, loan 
attracts a rush of investors to whom the 
Chinese Government’s guarantee is everything, 
and the other conditions of the loan are of 
secondary importance. That the Chinese 
Government will always pay so long as they 
have the w^herew'ithal to do so, is, I hold, fairly 
certain—-if there is any question, it is, whether 
they will always be able to pay. 

Conscious of the improvement in their credit, 
it was natural that the Chinese Government 
regretted having promised the same conditions 
for the other railways which are now under 
construction, as they had agreed to in the first 
ittfitance for the Shanghai-Nanking Railway, 
and in the light of more recent experience in 
things Chinese it was not surprising perhaps 
that they refused to abide by the preliminary 
agreements and to sign the final agreements 
for these unless the terms swere modified. It 
was also natural that in consequence of this 
attitude the negotiations for the final agree¬ 
ments for the loans for these later railways 
weire protracted and troublesome. 


The fourth period of railway construction in 
China I regard as commencing with the nego¬ 
tiations for the Canton-Kowloon Railway loan 
which was the first to be undertaken of the 
later railways to which I have just referred. 

The second of these was the Tientsin-Pukow 
line, which is now under construction. 

The third to be undertaken was the Shanghai 
Hanchow-Ningpo line, which now starts from 
Shanghai instead of Soochow as was originally 
intended. 

The agreement for the Pookow-Sinyang line, 
the last of the railways for which preliminary 
agreements have been signed, has not yet 
been negotiated, and negotiations in this case 
are more difficult than ever. 

In the case of the Canton-Kowloon Railway 
the Chinese insisted on the following modifica¬ 
tions of the Shanghai-Nanking Railway terms. 
Instead of the railway being managed by a 
Board of Control on which the bondholders are 
represented, a Chinese managing-director was 
substituted, in whose hands the management 
of the railway is vested both before and after 
construction. Instead of the chief engineer 
being appointed by the representatives of the 
bondholders, he was to be nominated by them 
subject to the approval of the Chinese. In¬ 
stead of the direction of the work of construc¬ 
tion and the subsequent management of the 
railway being in the hands of the chief 
engineer, his functions on the Canton-Kowloon 
Railway are limited to those of adviser to the 
managing director, but it was agreed that no 
payments may be made from the loan funds 
except on requisitions countersigned by the 
chief engineer. 

On the Shanghai - Nanking Railway the 
accountant was appointed by the Corporation, 
and all the accounts have to pass through his 
hands, he being responsible to the Board of 
Control. In the case of the Canton-Kowloon 
Railway the accountant was appointed on the 
recommendation of the representatives of the 
bondholders subject to the approval of the 
Chinese managing director, whose servant he 
is. His duties are to organise and supervise 
the accounts, and report thereon to the Viceroy 
through the managing director. 

In the case of fh^e Shanghai-Nanking Rail¬ 
way, the original Ijii^ondholders had an interest 
in any surplus profits of the railway over 5 per 
cent.; in the case of the Canton-Kowloon 
Railway they have none. The issue price of 
the first Shanghai-Nanking Railway loan was 
97t^ per cent.; that of the Canton-Kowloon 
Railway was loo per cent. The Chinese re- 
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ceived 90 per cent, of the nominal value of the 
Shanghai-Nanking Railway loan, they re¬ 
ceived 94 per cent, in the case of the Canton- 
Kowloon Railway loan. The Shanghai-Nan- 
king Railway loan was to run for fifty years— 
the Canton-Kowloon Railway for thirty, years 
only. In both cases the railways are mort¬ 
gaged as collateral security. 

Notwithstanding these important modifica¬ 
tions in the original conditions of the loan that 
have been introduced, the agreement has, in 
practice, been found satisfactory. The rela¬ 
tionship between Mr. Wei Han, the Chinese 
managing director, and his British assistants, 
is excellent, and complete harmony based on 
mutual confidence and respect prevails. 

J he Canton-Kowloon Railway is a very im¬ 
portant line, 100 miles in length. It starts at 
Canton, the great commercial centre of South 
China, and terminates at the frontier of the 
British leased territory of Kowloon by a 
junction with a very expensive and heavy 
section of railway 20 miles long that the 
Hongkong colony are constructing to com¬ 
plete the connection between Hongkong and 
Canton. In the future, if all goes well, by 
means of this railway Hongkong and Canton 
will be put in direct railway communication 
\Nith Hankow, the future Clapham Junction of 
the great trunk lines of China, and thence with 
Pekin itself, so that before many years it 
should be possible to take a railway ticket at 
Victoria Station to Hongkong via Berlin, 
Moscow, Siberia, Pekin and Hankow. 

The amount of the loan is g6 i»500»ooo, and 
although rather serious delays in getting 
possession of the necessary land have in¬ 
volved unnecessary expenditure, the railway 
is likely to be completed for the amount of the 
loan, or at any rate very nearly so. 

When, after the signature of the final 
agreement for the construction of the Canton- 
Kowloon Railway negotiations were com¬ 
menced in connection with the final agree¬ 
ment for the Tientsin-Pukow Railway loan, 
the Chinese Government demanded still 
further concessions from the financiers. 

They agreed that the chief engineer should 
be an experienced European, but they in¬ 
sisted that he should be appointed by them¬ 
selves, subject to reasonable approval, and 
that he should be under the orders of the 
Chinese managing director. 

They would not consent to the appointment 
of a European accountant, and retain in 
their own hands complete control of the funds 
derived from the loan, subject only to the 


conditions that loan funds should be drawn 
Upon on a requisition signed by the Chinese 
managing director, who is to certify for what 
the money is required. The bond-holders 
have the right to send a representative to 
examine the Chinese accounts at intervals. 

The railway itself is not mortgaged as 
collateral security, as in the case of previous 
lines. 

The amount of the loan was fixed at 
j^5,000,000, the first issue being for j^3,000,000 
only, of which ^1,890,000 was raised in 
Germany for the German section of the line 
401 miles long, and 110,000 was raised in 
London for the construction of the British 
section, 235 miles long. 

The total cost of the railway as estimated 
by German and British engineers for both 
sections was approximately ;^5,8oo,ooo, ex¬ 
cluding interest payable during construction, 
which in this case is payable either from 
Chinese sources or from the proceeds of the 
loan at the pleasure of the Chinesti Govern¬ 
ment, so that probably a further loan will have 
to be raised to complete the railway. 

In England the loan was issued at 984^ per 
cent., and w'as over-subscribed. 

The principal work on this railway is a very 
important bridge over the Yellow' River on the 
German section. It is too soon as yet to form 
a decided opinion as to the prospects of this 
railway. On the German section, at any rate, 
the work of construction is going on fairly 
smoothly. On the British section matters 
were not so satisfactory at first, but have, I 
believe, improved since. The Chinese methods 
of handling the loan funds gave cause for 
misgivings and complaint. 

The last of the construction loans issued up 
to the present in this country is the Soochow- 
Hangchow-Ningpo Railway loan, the third of 
those for the construction of which a pre¬ 
liminary agreement was signed in October, 
1898. 

The Kiang Su and Chekiang provinces 
through which this railway runs are wealthy, 
and the local gentry are rich and enterprising. 
Fired with the laudable ambition to find thfe 
capital required for the building of railw'ays in 
their own provinces out of their owm pockets, 
the local gentry petitioned the central Govern¬ 
ment for permission to do so. Unfortunately 
the granting of the petition involved the 
cancelling of the agreement with British 
financiers that already existed. The central 
Government were thus placed in a serious 
predicament—they were afraid of refusing the 
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patriotic demands of the powerful provincial 
l^entry on the one hand, and on the other, if 
they cancelled the concession they woiild lay 
themselves open to a charge of bad faith and 
give serious offence to the British Government. 
They appear to have thought that of the 
two courses open to them, the latter would 
follow the line of least resistance, but finding, 
as they did, their attempts to cancel the agree¬ 
ment aroused strenuous opposition, they next 
adopted an attitude of passive resistance to 
the settlement of the final agreement in order 
to gain time. 

In the meantime two local Chinese Railway 
Companies were formed, the Chekiang Com¬ 
pany and the Kiang Su, whose combined 
capital amounted to about ;^8oo,ooo, to con¬ 
struct the railway. These two companies were 
so ultra patriotic in principle that only Chinese 
were allowed to be shareholders, and no 
foreigner was to be employed by them. With 
;^8oo,ooo in their pockets, less than half what 
was required to complete the railway, they 
light-heartedly commenced to construct the 
railway on Chinese lines with Chinese 
engineers. 

With regard to the qualifications of these 
engineers Dr. Morrison makes the following 
remarks in the Times of March gth :— 

On the Kiang Su section the Chinese engineer in 
charge has only a rudimentary knowledge of railway 
construction; the engineer in charge of the Che¬ 
kiang section is less incompetent, having been for one 
year at college in California. He is a son-in-law of 
the president of the company. One engineer in 
control of a section of twenty miles of railway has no 
engineering training, but owea his appointment to the 
fact that he was the favourite student of the president 
of the company, who is a well-known authority on 
the Analects of Confucius.’' 

In face of this complicated state of 
affairs and with the additional obstacle of 
the antagonism of the local companies 
to face, it is not surprising that the British 
and Chinese Corporations found the nego¬ 
tiations for the final agreement difficult 
and tedious. At last, however, an agree¬ 
ment was arranged on the same lines as 
those of the Tientsin-Pukow Railway agree¬ 
ment already referred to, but interest during 
construction has to be paid from Chinese 
sources, and when in 1908 the loan was issued 
it was, like the previous one, over-subscribed 
in London. 

"When the Chinese Government signed the 
final agreement we must assume they intended 
t^ ^darry put its provisions, but that they have 


not done so is probably due to the fact that the 
local gentry have been too strong for them so 
far. 

The money was lent to China on condition 
that the construction and control of the rail¬ 
way should be entirely vested in the Imperial 
Chinese Government; the local gentry have 
seen to it that the control is entirely vested in 
them. The Chinese Government appointed a 
managing director, but the local companies 
refuse to recognise him. The Chinese Govern¬ 
ment appointed, as they had agreed to do, a 
British chief engineer, but the local companies 
refuse to allow him to exercise his functions as 
chief engineer. The local companies having 
exhausted their own funds are now drawing 
upon the loan funds, and have done so in an 
irregular manner and contrary to the conditions 
of the loan agret^ment. 

The class of railway that the companies are 
constructing is what might be expected under 
the circumstances. Dr. Morrison has fully 
described this in The Times already ; it is un¬ 
necessary, therefore, to do so again now. 
From the point of view of an engineiT the 
methods of construction adopted are often 
almost humorous, and as regards the supply of 
foreign material, it is perhaps hardly necessary 
to state that the clause of the loan contract 
which gives the British manufai'tures a prefer¬ 
ence has been honoured rather in the breach 
than in the observance. 

So far as the bondholder is concerned, inas¬ 
much as the Chinese Government have guaran¬ 
teed his interest whether the railway pays or 
not, it does not perhaps much matter whether 
the money lent ia being wasted, except that it 
is pretty certain that if the Chinese Government 
were to become responsible for many more rail¬ 
ways of this kind they will find themselves 
unable to pay; I think, however, there is little 
doubt that the Chinese shareholders in the local 
companies may make up their minds to it that 
they have lost their money; in fact, I believe 
that many of them have made up their minds 
to this already. 

The Chinese Government suffer most from 
this unfortunate state of affairs—not only is 
money for which they are responsible being 
wasted, but the principle of State ownership for 
all railways, so necessary for the best interests 
of China, is being violated; and lastly, but 
very far from least, the Chinese Government 
have been forced by uninformed and irre¬ 
sponsible provincial clamour into the position 
of having failed to uphold their reputation for 
reliability in the observance of their agree- 
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ments—a reputation so difficult to establish, 
so easy to lose. 

In time, it is not impossible that the Chinese 
Government will regain control of this railway. 
They might have done so ere now had they 
not, in defiance of the agreement with the 
bondholders, made over the money lent to the 
local companies, and, if they do so, they may 
connect it with the Shanghai-Nanking Rail¬ 
way, and work the two railways together as 
one system, as was originally intended, and as 
oug'ht to be done in the interests of the public 
and both railway systems; but much of the 
harm done in the meantime will be irreparable. 

Although the last loan borrowed by the 
Chinese Government for railway construction 
was the Soochow-Hangchow-Ningpo Railway 
loan, they more recently borrowed, through the 
agency of the Hongkong and Shanghai Bank, 
£^,000,000 for general purposes, but more 
particularly for the purpose of repaying the 
Belgian loan of 1899 for the construction of 
the Pekin-Hankow Railway, and thus regain¬ 
ing full control of that railway. This was as 
usual borrowed at 5 per cent, interest guaran¬ 
teed by the Chinese Government and was 
secured on the likin of the provinces of Che¬ 
kiang, Kiangsu, Hupeh and Chihli. 

Although the Chinese Government have now 
taken over the management of the Pekin- 
Hankow Railway they continue to employ 
expert European supervision where necessary, 
and the net receipts from that railway amount, 
I understand, to about ;^40,ooo per annum, 
after having paid the interest on the loan. 

The loan is repayable in thirty years, and 
the Chinese Government have already com¬ 
menced to prepare for this by trying to raise 
in China a Government loan of 10,000,000 taels. 
The conditions of the proposed loan are very 
favourable—the interest guaranteed is 7 per 
cent.; bondholders are to share to the extent 
of 25 per cent, in the surplus receipts of the 
Pekin - Hankow Railway, and anyone who 
either subscribes himself or obtains subscrip¬ 
tions for large amounts is to be rew'arded in 
money, or in money and official honours as 
well on a sliding scale according to the amount 
subscribed. So far there has been only a 
meagre response to this invitatipn, but whether 
the Chinese Government succeed or not in 
raising this internal loan it is difficult to appre¬ 
ciate the advantage they will gain by repaying 
a loan on which they have only to pay 5 per 
cent, wifh money raised on such far more 
onerous conditions. 

Before concludingi the present condition of 


affairs in connection with the Hankow-Canton 
Railway calls for a few words. It will be re¬ 
membered that the concession for the con¬ 
struction of this railway, the southern section 
of the great north to south trunk line of China, 
was originally granted to an American syndi¬ 
cate, who having done a certain amount of 
work, were bought out by the Chinese Govern-., 
ment on terms mutually agreed between them, 
and that in order to get the money wherewith 
to pay off the American syndicate the Chinese 
Government borrowed from the Hongkong 
Government ;^i, 100,000. an agreed condition 
being that in the event of it being found 
necessary to borrow capital from abroad for 
the construction of the Hankow-Canton Rail¬ 
way or the Hangkow'-Chengtu Railway, British 
financiers should have the option of the busi¬ 
ness and British manufacturers the preference, 
on equal terms, for the supply of any materials 
ordered from abroad. 

Before the American syndicate stopped work 
they had built in the neighbourhood of Canton 
a line of railway miles long from Canton 
to the populous towm of Samshui, and had also 
done a good deal of work on about 50 miles of 
the main line northwards from Canton. A local 
Chinese company w'as now formed at Canton 
to take over the work that had been done and 
to complete the main line northwards as far as 
the borders of the province of Kw^antung, about 
200 miles from Canton. The native company 
came into existence with great ihlat\ all sorts 
of promises were made to anyone patriotic 
enough to subscribe for shares, and a good 
deal of money w’as raised. 

The Samshui line was taken over, and is 
being worked under Chinese supervision with 
an American traffic manager. For its length it 
carries an extraordinary passenger traffic which 
pays handsomely, but unless more is spent 
on maintenance, repairs, and renewals, it will 
hardly be able to maintain its record. 

Construction of the main line northward was 
also taken in hand, and Mr. Wang, a Chinese 
engineer of ability and experience, was ap¬ 
pointed chief engineer.* Mr. Wang was 
educated in America, and had experience in 
railw'ay construction under Mr. Kinder, on 
the Northern Railway. In the face of great 
difficulties inseparable from the conditions 
which govern the system of administration of 
Chinese railway companies, Mr. Wang is 
doing good work—ten miles have been en¬ 
tirely completed ; on forty more the earthw'ork 
is complete and the rails laid; and the 
bridges are now being built. This portion of 
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the railway has been opened for traffic on 
temporary brid):jes whilst the permanent ones 
are bein.tj^ built Another seventy miles is 
under construction, but gfoing on slowly, and 
the linal survey is being* made for the remain¬ 
ing length of railw'ay, to the northern 

border of tlu‘ Kwangtung province. Whether 
sufficient money will be forthcoming locally 
to complete this railway, or whether it will 
have to be borrowed from abroad, remains to 
be seen. In the meantime, work in a desul¬ 
tory manner was taken in hand on the northern 
section of the main line, that is on about 
500 miles that runs south from Hankow through 
the province of Hupeh and Hu-nan. Chang 
Chi Tung, the Viceroy, engaged a number of 
engineers, mostly Japanese, and seems to have 
hoped to build the railway somehow without 
having recourse to a foreign loan. Recently, 
however, it became obvious that if the railway 
was ever to be finished, money would have to 
be borrowed from abroad. 

In the early part of this year, the Viceroy, 
Chang Chi Tung, invited the British and 
Chinese Corporation to advance ;^3,000,000 on 
what are now called the Tientsin-Pookow 
terms. These terms 1 have already described 
—they apply to both the Tientsin-Pookow 
Railway and also, the Hangenow-Ningpo line. 

Experience of these terms in the case of the 
latter line having been so unsatisfactory, and 
to a less degre^e in the case of the Tientsin- 
Pookow line, the British and Chinese Corpora¬ 
tion, so far as they were concerned, were not 
prepared to accept them again, unless modi¬ 
fications w'ere introduced which would give 
better assurance that the money to be ad¬ 
vanced were properly spent on the work for 
which it was intended, and with due regard to 
economy. 

A conference with Continental financiers was 
held, and it w^as understood that all were 
agreed that the modifications proposed by the 
British group were the minimum that it was 
safe to accept. In the meantime, the German 
group offered to accept Tientsin - Pookow 
terms. Chang Chi Tung therefore closed the 
bargain with them off-hand. His attention 
then was directed to the option he had prom¬ 
ised when arranging the loan from the Hong¬ 
kong Government. 

There has been so much said and written 
lately, on this subject, that a compromise 
with the Germans and other nationalities 
concerned, appears to have been arrived 
at, which, at any rate, secures British in- 
»P far as the Hankow-Canton Rail¬ 


way is concerned, even if at the expense of 
some of the recognised British interests in 
connection with the projected Hankow-Cheng- 
tu Railway. This compromise is perhaps 
likely to be hailed with chastened enthusiasm 
by a large number of people in this country, 
who are interested in China, but taking into 
consideration all the complicated and rather 
delicate circumstances of the case, it will 
probably be regarded by the majority as a 
reasonable solution of a difficult problem. 

I have now come to the end of a very im¬ 
perfect and superficial sketch of the history of 
the progress of railway development in China 
up to the present time. It is inevitably super¬ 
ficial, for I have attempted to condense the 
subject into as few words as possible, although 
I fear I have not escaped being tedious. 

As to the future, I will not be guilty of the 
rashness of attempting to prophesy. We may, 
however, at least note the principal data upon 
which the problem of the future is based. It is 
certain that China is fully alive to the ad¬ 
vantages of railways, and is now as anxious to 
build them as at first she was opposed to their 
construction. 

That the Chinese railway system is in its 
infancy goes without saying. The railway 
system of India, for example, is only partially 
developed, but with a population of about 
240,000,000 India can at least boast of about 
30,000 miles of railway, whilst China, with 
a population greater by, perhaps, nearly 
100,000,000, can at present show about 5,000 
miles of railway only. Before Chinese railway 
development can compare with that of India 
another 30,000 miles or so will have to be built 
at a cost of, say, over ;£2oo,ooo,ooo sterling. 

Whether railways should be constructed by 
private enterprise m China, or whether the 
principle of State ownership should be univer¬ 
sally adopted, is, perhaps, a matter of opinion. 
On this matter I think Mr. Kent puts it accu¬ 
rately when he says that State ownership is 
not only the best for China, but the only pos¬ 
sible system compatible with success. Not 
only has experience so far demonstrated that 
Chinese railway companies are a mistake, but 
it w^ould also be impossible to raise any large 
amount of capital by means of private com¬ 
panies in China. Private companies, too, 
would not have behind them the necessary 
power and authority which only the Govern- 
ment itself possesses. In private companies 
in China there would be too many private 
interests to be considered antagonistic to the 
interests of the undertaking and the Chinese 
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public. For these and many other reasons I 
think that the Chinese Government would do 
well to keep the construction of the railway 
system of che country in its own hands. 

If the State is to take charge of the future 
development of the railway system of the 
Empire the question arises as to how they can 
raise the capital required. Can they raise it 
at home, and if not, can they raise it abroad ? 

There are many reasons why I think they 
cannot raise money in China. First and fore¬ 
most money in China can command much 
higher interest than abroad. The Chinese 
capitalist regards 10 per cent, per annum as 
not a high rate of interest for a really safe 
investment, and gets his interest paid monthly. 
Sound native banks will borrow at this rate 
and lend it again themselves at anything up 
to 30 per cent., the maximum leg-al interest. 
It is hardly likely, therefore, that 5 per cent, 
railway bonds will appeal greatly to the 
Chinese capitalist; indeed, I much doubt 
whether the far more attractive terms that the 
Chinese Government are offering in the attempt 
they are now making to raise a loan of 
10,000,000 taels, to which 1 referred before, will 
be succesvsful in tempting the Chinese investor. 
'J'here are other reasons as w'ell, but I think 
the one 1 have mentioned is sufficient to pre¬ 
vent a Chinese Government 5 per cent, railway 
bond from ever being a popular investment in 
China itself, at any rate for many years to 
come. In several of the late loans, for 
example, subscriptions were invited in China 
as well as in England, yet, notwithstanding the 
fact that the Chinese Government guarantee 
had the additional advantage of being an 
undertaking to a foreign nation, no subscrip¬ 
tions were forthcoming in China. 

The next question is, can China get the 
capital she requires from abroad ? This is 
a question which could better be answered 
by a financier than by me, but I cannot help 
thinking she can on reasonable conditions. 

It is true that the general financial position 
of China is being adversely criticised lately. 
I saw for example an article in the Globe on 
March 4th, in which it was stated that the 
foreign debt of China was ^^125,000,000 sterling, 
and that when the interest on this had been 
paid there only remained about j;^6,ooo,ooo 
with which to meet the executive expenses of 
the Empire. If these figures are correct it is 
clear that China will have to find some new 
source of revenue before she can borrow much 
more money for railways. The railways them¬ 
selves could be made to present the necessary 


source of revenue. I venture to believe that 
railways in China can be made to pay perhaps 
better than anywhere else in the world, but if 
railways are to be made to pay, first, all the 
money borrowed for them must be spent on 
the purpose for which it is borrowed and 
with due regard to economy and efficiency. 
Apropos of this it should be borne in mind 
that cheapness in first cost does not always 
mean economy. A fiirasy railway not equal 
to the traffic it has to carry is not economical; 
cheap sleepers that have to be replaced 
every year or two are not economical ; 
construction directed by inexperienced engi¬ 
neers is not economical, and a railway mis¬ 
managed when opened for traffic is the reverse 
of economical. 

At present there are very few Chinese 
qualified railway officers. There are a certain 
number of able Chinese engineers no doubt— 
for example Mr. jeme who built the Kalgan 
line, and Mr. Wang w'ho is building the south¬ 
ern section of the liankow-Canton Railway, 
but for many years to come there will not be 
enough men such as these to go round. In an 
engineer experience is even more important 
than theory, and reliable engineers take years 
to train. 

There is little doubt, therefore, that for some 
time to come China will have to engage engi¬ 
neers from abroad to meet her requirements, 
and the same remarks apply to the senior 
officers of other railway departments. There 
is nothing derogatory to Chinese dignity in 
this. China has always been loyally served 
by the foreigners whom she has employed, and 
always wall be. Their knowledge and expe¬ 
rience in their own spheres have been, and will 
be, of the greatest benefit to her in every w^ay ; 
but if China is to be able to borrow the money 
she requires abroad, on the best terms, it will 
be necessary to cultivate the confidence of the 
foreign investor, a confidence which recent 
events have been calculated to shake. 

What I venture to think is required is a 
strong and capable railway department or 
Board in Pekin, so constituted as to command 
the confidence of the foreign investor, and 
strong enough to command Respect everyw here 
in China itself. The present Board of Commu¬ 
nications falls short of this. Such a department 
w'ould have its staff of expert assistants and in¬ 
spectors, both Chinese and foreign, and would 
keep in touch with the administration of each 
railway, who would be responsible to the Board. 
The net earnings of all railways after payment 
of the cost of maintenance and renew als would 
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be paid to the Government Railway Depart¬ 
ment—the principles of its organisation might 
be somewhat similar to those of the Imperial 
Maritime Customs. A definite policy and a 
definite programme of railway construction 
should be laid down. To build up the revenues 
of the Board the best paying railways should 
be constructed first. The revenues and ex¬ 
penditure of the Board should be published. 
In time I think a Board so constituted would 
be able to raise loans on its general revenues, 
and pay off the various loans for the service of 
which the revenues of different existing rail¬ 
ways are now hj'pothecated. To begin with, 
the Board ought to be able to show as revenue 
the surplus earnings of the Imperial railway 
of North China and of the Pekin-Hankow line, 
which (from information from Chinese sources, 
so far as the latter railway is concerned) 
amount, when taken together, to about 
;^8oo,ooo. 

DISCUSSION. 

The Chairman (Sir John Wolfe-Barry, K.C.B.), 
in opening the discussion, said he was sure the 
audience would agree that in listening to the author, 
who was his nephew, and with whom he had been 
associated in much of his Chinese work, they had 
been listening to a man who knew his subject very 
thoroughly. It must be a great satisfaction to the 
Society that Mr. Barry had been able to attend and 
give such a detailed view of the great subject of rail¬ 
way communication in China, which all must recog¬ 
nise was one of the most important matters which lay 
before them in the future. The railway alone could 
efiect the purpose of opening up of China to modern 
and western ideas It opened up an almost unknown 
land, and would affect the destinies of an enormous 
population and commerce. Still more profoundly 
would it modify the views of the Chinese them¬ 
selves in respect to European ideas, and the 
-liews of Europe with regard to Chinese ideas; it 
would tend to bring Europe and China more and 
more together, greatly, he hoped, to the benefit of 
both While stopping for a few minutes at a road¬ 
side station on the Great Eastern Railway in Essex the 
other day he was much struck by seeing on the wall a 
large advertisement saying^ **You can take your 
ticket here, direct for Pekin and Japan via Harwich,” 
a novel state of things which was somewhat startling 
to those who had not followed the development of 
Chinese railways. European interests were very large 
in the matter. First of all there were the financial 
interests represented by the great financial houses in 
London, Berlin, Paris and Bmssds; there were also 
the interests of the bondholders, who were now 
putting very, large sums of money into Chinese 
^aterprises; and, lastly, it was necessary to consider 


the great importance of such matters to the manufac¬ 
turing districts of the diiferenj countries which were 
interested in the development of China. In all 
those ways it must be realised that the various 
European nations were most keenly competitive; 
they were looking after the interests of their 
own nationalities; and he hoped that Great 
Britain would not be backward in taking their 
place in the financial ventures which were neces¬ 
sary for the development of China and of her 
manufactures. Looking to the future, as the author 
had pointed out, it seemed to be all important that 
no mistake should be made about the proper applica¬ 
tion of the money which the bondholders found. 
That was a matter which called for most careful 
attention, not only by the financial houses which 
brought out the loans, but also by the various Govern¬ 
ments whose nationalities were interested in the 
great enterprises which lay before the coming genera¬ 
tion. It must be dlcarly demonstrated that the money 
advanced was not wasted, but applied to enterprises 
which would be self-remunerative, and bring a safe 
return on the capital invested in them. While he 
looked at the subject to some extent from the inside, 
having been associated with many of the great 
undertakings to which the author ha<l referred, he 
was also trying to take a more general view of the 
subject, and to point out how important it was that 
money that was put into Chinese industries should 
be carefully administered, lor the good not merely 
of the bondholders, but of the Chinese themselves. 
Everyone wished to see China developed with rail¬ 
ways in the same way that India had been developed, 
but he most cordially agreed with the author’s 
remark that European control should be insisted 
upon as a guarantee, at least for many years to come. 
European control should not merely be exercised 
in the raising of money, but also in the applica¬ 
tion of it under responsible European technical 
advisers; and there should also be a board of 
management of all Chinese railways, similar to that 
which the Government of India had found it neces¬ 
sary to institute in that country. Under those cir¬ 
cumstances he was persuaded there was a great future 
for Chinese railways. They ought, and could be 
made, to pay if properly and fairly constructed ; and 
he thought it was possible to look forward to a great 
development in the future, which would be much 
more astonishing than that which had taken place 
within the last 15 or 20 years. 

Mr. Byron Brenan, C.M.G., said the author 
had pointed out a great many mistakes which the 
Chinese had made; but it must be remembered also 
that mistakes had btteti made by the Europeans, who 
bad been too much inclined to assume that the 
CMnese were keobly anxious to have railways, and 
that those who found the money, would be in a 
position to dictate their own terms. A different 
state of things was found when they came to put 
those assumptions into practice. A good many of 
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the lines to which reference had been made would 
not be constructed within the lifetime of many pre¬ 
sent, but when they were, he thought the Chinese 
would be in a position to dictate the terms on which 
they would borrow the money ; in fact the tendency 
was all that way at the present time, and the terms 
which were obtained from the Chinese eight yeais 
ago would never be obtained again. With regard 
to the desirability of having a Board of Manage¬ 
ment, it was possible it might come in time, but 
at the present moment the Chinese did not realise 
the necessity for it. He thought it would not be a 
bad thing to give the Chinese people plenty of rope, 
so that they would become thoioughly embarrassed 
in their financial arrangements, and then when they 
were in hopeless difficulties they might feel the neces¬ 
sity of reorganising the whole system. That might 
not come about immediately, but he believed before 
many years they would find great difficulty in paying 
the interest on their bonds out of the earnings of the 
railways; in fact, he doubted if a single 1 ail way was 
paying its way, excepting the Northern Railway from 
Tientsin to Pekin. 

Mr. C. S. Addis said he had been particularly 
interested in Mr. Barry’s resume of the evolution of 
the demand for railways in China, which, he thought, 
formed pait of a general quickening of the national 
life, and took its place along with the demand for 
education, Western luxury, and a development of the 
patriotic idea in the country. Yet, fired as the Chinese 
were by the national idea of China for the Chinese, 
they were unwilling to entrust the control of their 
railways to those with whose money they were con¬ 
structed, and apparently equally averse from affording 
the necessary security. There was something pathetic 
in the way in which the Chinese (Tovemment of late 
had been scraping the national exchequer with a view 
to finding any source of security to offer instead of 
the railways themselves. It was just like the scene 
one was familiar with in China of the peasantry 
scraping the hills to find the necessary brushwood 
for their fires, and he was afraid, if allowed to go on, 
it would have the same result—China would be as 
denuded of credit as her hills were c.f trees. Mr. 
Brenan had suggested that perhaps the best cure for 
that was to give the country plenty of rope—to 
let her borrow as freely as she pleased, and give 
her as much control as she desired, until in 
couise of time the ordinary financial drag would 
be applied, and she would find she could pro¬ 
ceed no further. The objections to that plan, 
however, were so immediate, and it carried with 
it such a long delay in progress^ that he believed 
the better course had been taken in coming to some 
sort of understanding, by which in future adequate 
guarantees would be given for thie. proper employ¬ 
ment of the money. That seemed to him a 
good step in advance, and he thought that in 
itself was an augury which was fruitful of hope for 
the future. The nei:^ step which should be taken 


was, he thought, that the railways should be mort¬ 
gaged as security to the foreign bondholder who, 
having paid the money, was entitled to some extent 
to call the tune. He was not without hope that 
that step also might be gained, and that when the 
independent sources of revenue became exhausted, 
or were required for other purposes, China might 
find there was nothing derogatory to the national 
dignity in pledging her railways in a ivay that was 
being repeatedly done by countries in the West,' 
That might be assisted by the participation of Chinese 
subscribers in the railway loans. The author had 
alluded to one difficulty in that connection, namely, 
the much higher rate of interest which prevailed in 
China, but he did not regard that as a permanent 
feature. Interest was high in China because the 
security was bad, and as the security improved he 
believed, pro ianto^ the level of interest would 
dimmish. He associated himself with the author’s 
remarks with regard to the personnel of the 
railway, and he believed it was one that no re¬ 
sponsible financier would desire to combat; on 
the contrary, it was the desire of those connected 
with railways to encourage and assist China in every 
way in entering into her own inheritance. But as 
the author had insisted, the best way was to begin 
with a strong leaven at least ol higher foreign 
officials, in the same way as in the Imperial 
Maritime Customs. Then, there was required 
a school of engineering, by which the Chinese 
would be gradually educated to take their proper 
place in the construction of the railways. With 
regard to the future, when one thought of the 
cumulative effect of the increase of inter-cornrauni- 
cation in China, the prevention of famine, and 
the improvement in social intercourse it would 
entail, one might look forward hopefully. The author 
at any rate, could look back with satisfaction 
u|X)n his shaie in the work, and with confidence to 
the share which every one hoped he would take in it 
in the future. 

Colonel K. St. C, Pemberton, R.E., thought 
some councils of perfection with regard to what was 
desirable had been given by previous speakers, very 
few of which would w’ork out in the way hoped for. 
There was no doubt that the control of the rail¬ 
ways was most desirable, but he agreed with 
Mr. Brenan that it was hardly likely that, in 
years to come, the Chinese Government would look 
favourably upon any efforts of other countries to 
secure control over the lines that might be buOt 
with foreign capital. It was a most advantageous 
circumstance that the solidarity of the European 
communities and financial interests in China had been 
recognised by the countries concerned, and that steps 
were being taken in Pekin to bring combined pressure 
on the Government to give more favourable terms as 
to guarantees of the loans. As long as that state of 
things existed there would be an amelioration in 
the terms, but it was doubtful in the future 
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whether the political condition of things in the 
metropolis of China would allow it to continue. 
He thought railways would be built more rapidly 
than many Europeans considered likely. The ex¬ 
perience of the world during the last quarter of a 
century had shown that no country could be de¬ 
veloped, certainly not rapidly, unless a network of 
railways was gradually spread over it. That had 
been shown to be the case in British Columbia 
and South Africa. The Chinese now had the 
experience of the rest of the world to go 
upon, and fully recognised the necessity of build¬ 
ing railways. Those railways would rapidly be 
built, although it was another question whether they 
would be earned out to the entire satisfaction and 
advantage of the shareholders in European countries 
who enjoyed the guarantee of the Chinese Govern¬ 
ment. It would be a very singular thing if the rail¬ 
ways in China did not pay, considering the many 
lesources and huge population in the country. If 
the railways paid more, would be built, in fact 
they w’ould be speedily built, whether they paid 
or not. The construction of the railways would 
react on the situation and desclopment of the 
country, by means of the fact that the authoiity 
of the central Government at Pekin would be 
enormously increased and enhanced by the spread of 
the means of control, and with that increase of 
control the methods of construction of fresh lines 
and branches in the outlying districts would be 
put upon a better footing, bee tuse the provincial 
authorities would not be able to act as they had 
recently been doing at Shanghai on the Ningpo line. 
He had recently travelled through China for some 
months, and had come home feeling quite convinced 
in his own mind that there was a splendid future for 
the railways in that Empire, He hoped China 
would be able to construct her railways without 
getting into financial difficulties, and he thought that 
would probably be the case. 

Mr. J. W. Jamiiison said that the period of time 
covered by the jiaper was contemporary with his own 
service in China. He remembered the first line of 
railway, to which the author had referred, being put 
down and pulled up again, the waggons, rails, and 
engines being sent by steamer to Formosa, where 
they were dumped on the strand, and left to 
disappear in mother earth. The great railway 
development occuire<i just after the Chino-Japanese 
war, when he remembered the Director-General of 
Railways making several enquiries from him, as to 
who were the best people with whom to negotiate 
loans; and if Messrs. Jardiue, Matheson and Co. had 
been a little more diplomatic, he thought they might 
have received the concessiom for the first railway, the 
Hankow-Pekin, which eventually went to the Bel¬ 
gians. Up to a certain point.the railway development 
was quite satisfactory, but he thought the Chinese 
would have been well advised if they had given 
a aubstantial concession for a period of years on 


terms that would have been sufficiently tempting and 
remunerative to a sound foreign syndicate, and left 
it in their hands. If the Chinese had put their pride 
in their pockets, and trusted themselves in the hands 
of the foreigner, the railways would have been better 
constructed and better managed, and at the end of 
the period the Government would have obtained 
a sound going concern on reasonably equitable terms. 
In that way they would not have been called upon to 
handle the railways until they had been trained for 
the purpose, and were able to do justice to them. 
Unfortunately a new spirit had sprung up lately; 
and although he quite understood it and in a sense 
sympathised with it, he looked forward with con¬ 
siderable apprehension to what would happen in 
the future. He thought the Chinese had difficulties 
ahead of them for a good many years to come. 
He doubted whether, with the excejition of the North¬ 
ern Railway, a single railway was paying very much. 
No accounts had been published of the Pekin- 
Hankow Railway, with regard to which it was said 
two years ago that a profit had been made, but he 
recently read in a Chinese paper that, on the con¬ 
trary, the Government had been called upon to make 
up a deficit. The Government was paying away 
money all round, and the income derived fioin it was 
not yet sufficient to meet the demands. The country 
was developing but slowly, and very careful nursing 
would be retjuired to take it safely through the 
next ten or fifteen years. He did not wish to 
be in the least alarmist in his remarks, be¬ 
cause he thought any railway in China which 
was properly located, would pay in the long run, 
although it would not piay 5 pei cent, at the 
beginning. It was his opinion that the Chinese 
Government were going ahead at the present moment 
as fast as it was wise they should do. 

On the motion of the Chairman, a hearty \ote of 
thanks was accorded to Mr. Barry for his interesting 
and instructive paper, which Mr. Barry briefly 
acknowledged, and the meeting terminated. 


WOMEN’S LIFE AND EMPLOYMENT. 

In a paper read recently before the Royal Statistical 
Society, Miss B. L. Hutchins gave some interesting 
statistics of women’s life and employment. At the 
census of 1901 women were 1,070,000 in excess of 
men, the ratio per 1,000 persons having steadily 
risen from 511 in 1841 to 516 in 1901. During the 
preceding decade the average duration of life was 
44*13 for males and 47*77 for females, and the 
superiority of the female life had become more 
marked at each successive period since 1838. It 
appeared that, thojigb physically weaker, women had 
a more tenacious hold on life than men. In the 
rural districts they were in excess from the age of 31 
only, but in urban districts from the second year 
onwards. The number of boys bom was somewhat 



Muy 2i» 1909. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


561 


greater than that of girls; any reduction, therefore, 
in infant mortality automatically tended to increase 
the relative number of boys surviving. The healthier 
districts are thus helping to restore the balance, and 
to illustrate this point certain unhealthy’* and 
** healthy ** counties were selected, showing that in 
the latter a higher proportion of boys survived. 

How was this excess of female population pro¬ 
vided for ? Marriage was still the most extensively 
followed occupation of women, including over 
5,700,000, or nearly half the female population over 
15. Marriage might be supposed to provide for 
about three-fourths of women between the ages of 
35 and 55. Before 35 and after 55 a large proportion 
were not thus provided for. The proportion of 
women and girls over 15 in 1901 returned as occupied 
was 34*5 per hundred living. The employment of 
single women was largely an episode of early life, 
girls’ work being for the most part a “meanwhile 
employment.” Woman was normally provided for 
by mairiage for twenty or thirty years only, and this 
break in her life, and her leturn to competitive work 
in later life after a long interval, were among the 
chief causes of pauperism. The number of widowed, 
occupied or othei wise, was connected with the male 
death-rate. The toleration of preventable disease 
and accidents must create pauperism, and thus illus¬ 
trated the saying that we could have as many 
paupers as we liked to pay for. Many moie single 
women than married or widowed were returned as 
living on their own means, owing, no doubt, to the 
greater frequency of marriage among the poorer 
classes. 

Details were given of the special conditions existing 
in Lancashire, where 38-7 percent, of the women of all 
age over 10 were returned as employed. In Lanca¬ 
shire, 76 per cent, of the girls aged 15-20 were 
leturned as against 05*9 for England and Wales. 
Between 20 and 25, the percentages were 04*9 as 
against 5C’3. In Blackburn, 40 per cent, of the girls 
between 15 and 25 were occupied ; and the demand 
for young gills’ labour was increasing both in textile 
and non-textile work. 23*5 per cent, of women 
occupied in textiles were married or widow'ed. This 
fact was doubtless related to the high rate of infant 
mortality in Lancashire, but it was noted that the 
mortality of all ages for both men and women was 
much higher there than in England and Wales gene¬ 
rally. A large part of the excess mortality was caused 
by respiratory and other diseases largely preventable, 
and due to unhealthy conditions of work or housing. 

The number of women and girls returned as 
domestic ser\’ants in England and Wales was 
1,285,000, of whom 35 per cent, were under 20. 
The German Empire, with a population of 56,000,000, 
contained fewer servants than England and Wales. 
Unfortunately, no material existed for estimating the 
number of women occupied with the care of children, 
whether as mothers or nurses. 

Women were still the largest class of paupers, but 
in a decreasing proportion. Under the system of 


recording paupers by the year instead of by the day, 
the number of women receiving relief was smaller, 
both in London and in Lancashire, than the number 
of men. The figures for pauperism as a whole 
indicated that improved education and opportunity 
were rendering women more independent and self- 
reliant than formerly. 

Women had a less task in industry than men, but 
beyond their industrial work, they often did an 
enormous amount of work at home, without outside 
help, in addition to the bearing and rearing of 
children. Considering these facts, and remembering 
also that the wife and mother was the hrst person of 
the household to feel the stress of want, the lower 
death-rate of women could not be explained as the 
result of privilege and protection. 

BOOKS ON WATERMARKS. 

Not Included in Llst Published in the 
“Journal,” January 29TH, 1909. 

(Compiled hy Herr Hof rath Franz Bartsch.J 

1862. Cohendy, M. Note &ur la Papeterie 
D’Auvergne anter. a 1790 et les marques de fabrique 
des papeteries. Extr. des M6moires de T Academic 
de Clermont. 41 water-marks. 

1882. SchifFmann, F. J. Die Wasserzeichen der 
datirten Miinsterer-drucke als Zeugen fur die Aechl- 
heit eines undatirlen. In Jahrbuch f. schwcizerische 
Geschichte, Bd. 7. 9 water-marks. 

1883. Gescbichtst}uellen der Provinz Sachsen 
Bd. XV. bearb. von Dr. Jacobs. 4 water-marks. 

1888. Richard, J. M. Filigranes de papiers de la 
premiere moitie du XIV. siecle, conserNes au Tresor 
des ebartes d’Artois a Arfas in Bulletin Archeo- 
logique du comitc des travaux historiques. 54 water¬ 
marks. 

1888. Secher, V. A. Fortegnelse over 235 Prover 
paa skiv papirsorter brugte af den Danske Adnienis- 
tration fra den 15 til det 19 aarhundrede. 10 water¬ 
marks. 

1889. Marabini, K. Die Wasserzeichen in 
Biittenpapieren des 14-19 Jahrhunderts. Alter- 
tbumsvereins Miinchen. 34 water-marks. 

1889. Boudon, G. Notes sur quelques Hligranes 
de papiers des XIV., XV. si^cles et de la premiere 
moiti6 du XVI. Societe des Antiquaires de Picardie. 
37 water-marks. 

1892. Briquet, C. M. Sur les papiers usit6s en 
siecle. Eitr. Archivio storico Siciliano N.S. anno 
XVII. 41 water-marks. 

1892. Les Caproni fabricants de Papier a la Serraz 
au XVII. et XVIII. siecle. Lear marques et fili¬ 
granes par A. Perrin. 124 water-marks. 

1896. Piekosinki Fr. Wybor znakow wodnych z 
XV. stulecia Estr. “ Wiadomosici numizmatyezno- 
archologiczne.” 1119 water-marks. 

1897. I segni delle cartiere di colle di A. Lisini. 
Estr. Miscellanea storica della Valdelsa. 28 water¬ 
marks. 

1897. Gautier, J. L’lndnstrie du papier dans les 
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bajites vallees franc-comtoises du XV. et XVIIL 
siecle. PZxtr. des Memoires de la Socielc Emula¬ 
tion de Montbeliard. 

1897. Bosch, Hans. Die Ifohenzollern und die 
Papierfabrikation in P'ranken. Papierzietung, Berlin. 
10 water-marks. 

1897. Keinz, Friedr. Ueber die alteren Wasser- 
zeichen des Papieres und ibre Untersuchung. Zeit- 
schrift fur Bucherfreunde. 11 water-marks. 

1898. Briquet, C. M. Les Anciemies Papeteries 

du Ducbc de Bar. et quelques filigranes Barrois de 
la seconde moiiit du XV. siecle. Extr. du Biblio- 
grapbe moderne 1898. 8 water-marks. 

1898. Devaulx, Th Filigranes (marches de papier). 
Revue des arts decoratifs, Janvier. 28 water-marks. 

1901. D. francesco de Bofaruly Sans. Laheraldica 
en la filigrana del papel. 30 water-marks. 

1903. Gollob, F.d. Verzeichniss der griechischen 
Handscbriften in ( 3 esterreicb auszerhalb Wiens. 
Sitzungsberichte. der kais. Akademie der Wissen- 
scbaften in Wien pihil. hist. Clas. 60 water-marks. 

i()05. Illig’sche Wasserzeichen aus Budingen- 
Papierzeitung Berlin vol. 5. 7 water-maiks. 

1905. Plasselquist, Alexis. Vatterm.Trken i. handg- 

jardt pappei. Allmiinria svenska bocktryckare- 
fbreningens meddelanden H. 20 7. 44 water-maiks. 

iqot). Moutailler, G. Memento des filigranes ou 
maniues de papiers des 13, 14 et 15 siecles. 

Numerous water-maiks. 

1906. Wiirtembergische, Wasserzeichen. Papier- 

zeitung Berlin H 100. 7 water-marks. 

iqofi. 1 - 16 ssle, bViedr. v. Die Ulmer Papiermuhle. 
Papierzeitung Berlin H. 102. 8 water-marks. 

1907. Walter, C. P'. Papierfabriken Flensburg. 

Wocbenblatt fur Papierfabrikation. Vol. 14. 3 

water-marks. 

1908. Hossle, PMedr. v. Die Papieimiihlen im 
Bayrischen Allgau. Wocbenblatt fur Papierfabrika- 
tion. \'ol. 25. iifi water-marks. 

1900. Hossle, P>iedr. v. Geschichte der alten 
Papiermiihlen im ehem. Stift Kempten und in der 
Reichstadt Kempten. Numerous water-marks. 

1908. Szdnyi, J. L. 14 szazadbeli papiros-okle- 
veleink vizjegye. (Marks on 14* cent, papers.) 223 
water-marks. 


THE REFRACTORY CLAY PRODUCTS 
INDUSTRY IN BELGIUM. 

Refractory clay product!^ are largely consumed in 
Belgium by the metallurgical industries, the glass 
works, the manufactures of porcelain, and in general 
all those industries where the work is carried on 
through the medium of heat at an especially high 
temperature. The manufistcturer* of refractory clay 
products utilises a special. kind of earth of which 
there are large deposits in the neighbourhood of 
Li^ge, and in more limited quantities in the district 
fyittg between the Sambre and Meuse. The manu- 
ibtpOK of refractory clay prbducts has been subject 


to alternate periods of actirity and depression, follow¬ 
ing to a great extent fluctuations in the glass and 
metallurgical industries. In 1899, a year of marked 
industrial prosperity, the manufacture of this class of 
products reached its maximum development. At the 
beginning of 1901 prices began to decline, and re¬ 
mained exceedingly low until 1904. For some years 
the situation has remained rather unsatisfactory for a 
certain number of factories not sustained by large 
amounts of capital. At the present time, however, 
in comparison with other industries of the country, 
that of the manufacture of refractory products is, it 
is asserted, in a fairly prosperous condition. The 
factories, as a general rule, are established near the 
deposits of plastic earth needed, and at the same time 
in as close jiroximity as possible to the centres of the 
co.il-producing industries, while in many cases they 
are found in the vicinity of the metallurgical estab¬ 
lishments, glass works, and other industries that 
utilise lefractory products. The American Con¬ 
sul at Liege says that many factories are found 
in the province of Namur, at Andenne, Seilles, 
Floreffe, Wierde, and Florennes, and in the pro¬ 
vince of Hainault at Baudoui, Hautrages, Sirault, 
Saint Ghislain, Stambruges, Chatelet Jurnet, Roux, 
Maichienne au Pont, Marcinelle and Forges. Theie 
are other factories at Angleur and Ampsin. The 
refractory products most generally manufactured are 
bricks of the class known as “ briqucs com ants,” 
other classes of brick and pieces of special con- 
.struction and composition designed for various 
industrial uses, for the metalluigical industries, glass 
works and chemical industries. The manufacturers 
of refractory products, in reality, only furnish a part 
of those products utilised in the different industries. 
About one-third of the fire-clay products manu¬ 
factured by those establishments that do not form 
an integral part of other industries, is exported. 
Among the exported products, those that figure 
most extensively are fire bricks foi blast furnaces 
and glass works, gas retorts, &c. The principal 
countries to which the products of this industry are 
exported are England, PVance, Germany, Holland, 
Russia, Switzerland, Spain, Portugal, Italy, Brazil, 
the Argentine Republic and Mexico. Exports to 
Russia, which were of considerable magnitude some 
years ago, fell off’ to a large extent when a period 
of general industrial depression prevailed in that 
country, and they have been constantly decreasing 
ever since. Exports to P'rance steadily decreased up- 
to the year 1905, owing in part to the import duties 
and the creation by Belgian capitalists of three 
factories for the manufacture of refractory products 
in the north of Prance. The industry of the 
extraction of refractory clay in the basin of Andenne 
and Bandour is an industry which has continued to 
exist under most prosperous conditions. Besides the 
exports of plastic clay, Belgium furnishes dolomite 
and lime for a great number of the steel works of 
Rhenish PmsSia, the Grand Duchy of Luxembourg,. 
Lorraine, and the north of P'rance. 
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HOME INDUSTRIES. 

The Meat Supply .—The Report of the Depart¬ 
mental Committee appointed to inquire into corn- 
binaiions in the meat trade shows, inter alia^ that 
the dependence of the United Kingdom on foreign 
supplies, although it has tended to increase in recent 
years, has not done so very rapidly. In 1898-9, the 
home supplies were 55 0 per cent, of the total sup¬ 
plies ; in 1907-8 they were 54-0 per cent. The per¬ 
centage of beef and veal fell from 63*3 to 6o*8, and of 
mutton and lamb from 61*2 to 55*9, ?mt the per¬ 
centage of pig meat rose from 38*1 to 43*1. But the 
proportion of home to foreign meat varies very 
widely in different markets. For example, at Dundee, 
Newcastle, and Norwich, almost the whole of the 
supply comes from home sources. On the other 
hand, a large part of the meat supply of Glasgow is 
drawn from abroad ; about two-thirds of the meat 
which comes into Manchester is of foreign origin, 
and at Smithfield it reaches no less than 80 per cent. 
Only I lb. in 5 lbs. of the meat sold in that market is 
home-grown. J’aking the last decade, the average 
annual amount of the supplies of home-grown meat 
was 25,035,000 cwts., the maximum being 26,063,000 
cwts. in i 89<>-I900, and the minimum 23,705,000 in 
the preceding year, the amount for 1907 8 being 
25,313,000 cwts., or rather above the average for the 
previous nine years. The increased demand, due to 
the growth of population, and an advance in the 
standard of consumption, has been met by a rising 
importaiion. The importation of live animals has, 
except in the case of cattle, almost disappeared, and 
in the last three years the importation of cattle has 
tended to diminish. The impoits of chilled and foreign 
beef, on the other hand, have increased very largely, 
although for the four years, 1905-8, they show but 
little change. American beef is chilled, and so is a 
laige and increasing part of that from the Argentine, 
but the distance from Australasia to the United 
Kingdom lenders iccouise to freezing necessary. The 
best American chilled beef has commanded a higher 
price than the best English beef, and than some 
qualities of .Scotch beef; Argentine chilled beef ranks 
lower but great efforts are being made bv Argentine 
cattle-rearers to improve their stock. The most strik¬ 
ing featuie in connection with the meat imports of 
recent years is, perhaps, the rapid advance made by 
the Argentine Republic, and the fact that in the last 
four years it has taken the place of the United States 
as the principal source of supply. The supply from 
the United States is likely to diminish owing to the 
growing home demand. 

British Pa, ts Expansion .—The new port authority 
for London is now well under weigh and it may be 
expected that vigorous steps will taken to ensure 
the maintenance of that Port supremacy enjoyed by 
Londoners for many generations. In recent years 
there has been unprecedented development of harbour 
accommodation, and in some respects .provincial ports 


show greater improvement than the Thames. The 
first want of the modern port is depth of water. The 
length and breadth of ships have been extended much 
more than increase in depth but deeper draught is not 
to be avoided. The importance of this to the Atlantic 
liner will be understood when it is remembered that 
on an average draught a liner of 23,000 tons can 
carry only from 500 to 600 tons of cargo, whereas an 
increase of one foot in her draught would enable her 
to carry 1,600 tons, and a two feet increase 2,500 
tons, with very little loss in speed. At Southampton 
the entrance channel to the port has been deepened 
to a depth of 35 feet, and there are graving-docks 
over 850 feet long, 88 feet wide, and with entrances 
of 80 feet breadth, besides other smaller docks and 
shipways. At Bristol the Royal Avonmouth Dock 
was constructed at a cost of ;^3,500,ooo; Cardiff 
followed suit with the (Jueen Alexandra Dock, and 
in October the Swansea Harbour Trustees expect to 
open one of the largest docks yet built, wdth an area 
of 60 acres, and Port Talbot, Newport, and Barry 
near by aie active in providing new facilities for 
shipping. The whole of the dock system on both 
sides of the ^lersey has been revised, and the Mersey 
Docks and Harbour Board have a ;f3,ooo,ooo scheme 
in hand, while at Garston a large dock has just been 
opened. At the Hartlepools, Blyth, and Middles¬ 
brough dock accommodation has developed im¬ 
mensely, and the Tyne Improvement Commissioners 
are untiring in improNing the port of Newcastle. Nor 
is Scotland behindhand, for great works have been 
and are being constructed for deepening the Clyde 
channel, and there arc now over 220 acres of >valer 
space at Glasgow wheie vessels drawing over 30 feet 
of water can be accommodated. 

77 ie Small I/oUinf^s Act .—Wherever the fault 
may be, it must be admitted that, notwithstand¬ 
ing very numerous applications, the number of 
small holdings actually created under the Act is 
very low, being only about 4 per cent, of the approved 
applications. It must, of course, be remembered 
that the Act has been in operation for little more 
than sixteen months, and that the first six months 
were leally a period of piepaiation and investigation. 
It must be admitted, too, that the rate of pi ogress 
is quickening. In the first six months 23,000 
applications for small holdings were received, but 
only 1,406 acres were acquired, and only one com¬ 
pulsory order was made. In the second six months 
17,090 acres were acquiied and eleven compulsory 
orders were made. During the first four months of 
the present year ii,754 acres were acquired, and 
forty-one compulsory orders were applied for, so that 
as time goes on the amount of land acquired for the 
purpose of small holdings is growing. But even at 
the present accelerated rate many j ears must elapse 
before any great change can be effected in the 
ownership of the land. And it is difficult to avoid 
the conclusion that the local authority is in some 
counties much less sympathetic than it might be 
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For example, in the recent debate in the House ot 
Commons it was oflficiaUy admitted that in Surrey 
only 10 acres have been acquired, in Sussex five, and 
in Cardigan and Flintshire none. Yet in Surrey there 
had been 114 applicants, of whom 56 had been 
approved ; in Cardigan there were 129 approved 
applicants, and 2,096 acres asked for ; and in Flint¬ 
shire 1,400 acres had been applied for. Clearly some 
county councils are sluggish in the matter, and there 
is ground for thinking that the requirements of the 
Board of Agriculture in regard to the share capital of 
co-operative societies for the acquisition of small 
holdings are over rigid. 

The Sweated Industries Bill .—It is satisfactory to 
find that among the larger manufacturers of readj^- 
made garments there is a general disposition to 
welcome the Sweated Industries Bill. They say 
that smaller rivals, with inferior productive facilities, 
seek to reduce • their cost by cutting down wages, 
whilst the wage-sheets of leading producers show 
that the sweating evil does not accompany minimum 
cost of production, but often connotes waste and 
incompetency in productive methods. As to State 
interference raising the cost of production and in¬ 
ducing the importation of cheap foreign goods, it is 
pointed out that the British exports of “ apparel ** 
have of late years approximated in value to 6,000,000 
per annum, exclusive of hats and bonnets. But it 
would be unwise to expect very much from the mere 
enforcement of a minimum wage. It may well prove 
in many cases the transforming of the woman into the 
main supporter of the family, leaving the man to 
accept even worse pay or more casual conditions. 
Moieover, if the principle of the living wage means 
anything, it means not only a minimum wage but 
also a minimum continuity of employment. Of what 
avails it that the worker gets a better rate per hour 
unless the average number of hours per week and 
weeks in a year, is maintained at a certain level ? 


CORRESPONDENCE. 

DEW-PONDS. 

In the issue of Nature of the 13th inst., Mr. J. B. 
Cohen writes under the above heading saying that he 
has always been sceptical about the theory of dew- 
ponds since my brother and I published “Neolithic 
Dew-ponds and Cattleways,” 

Mr. Cohen’s experience is “that lakes and ponds 
lose their heat slowly, and that after radiation has 
set in at night they indicate a much higher tempera¬ 
ture than the ground adjoining, or the air above,” 
And in proof of this Mr, Cdhen observes that “on 
Coniston Lake in summer, after a night of heavy dew, 
the bottoms of the boats inside were i^erfcctly dry, 
/lyhilst the gunwale was covered with moisture, 
.Rowing that the portion of the boat in contact with 


the water had been raised in temperature above the 
dew-point.” 

Mr. Cohen has also found that the temperature of 
the water of a dew-pond is above the temperature of 
the air. “ It is impossible, therefore,” he says, “ that 
dew could deposit on the ponds under these con¬ 
ditions.” 

Mr. Cohen, like Mr. E. A. Martin, seems to be 
satisfied by taking the comparative temperatures of 
the water and the air. I may repeat that I have before 
attempted to* explain, that it is not the temperature of 
the bulk of the water that, in my opinion, legulates 
the deposition of dew, it is the temperature of the 
surface film of water which is alone involved, and this 
is not readable on the scale of an vordinary ther¬ 
mometer. 

The results obtained by Mr. ('ohen and Mr. 
Martin appear to me to be on this account purely 
negative. 

“ E. A. M.” is quoted as pointing out “ that it is 
inconceivable that the clay or straw in a full dew-pond 
can have much connection with the temperature of 
the water.” 1 do not know to what “ much connec¬ 
tion ” may amount, but from my own experiments 
with a non-conductor of heat, it makes all the difference 
between the presence or absence of dew deposition. 
This was curiously exemplified in a pond constructed 
by my brother and myself, where we used square 
slabs of waste mica. The slabs were two feet squaie 
and two inches thick. The upper surface of the 
slabs alter they were laid was coated vvith a 
uniform layer of asphalte. The asphalte ran in 
between the edges of the mica, blocks, so that the 
seams of mica were disconnected from each other 
by a thickness of about f inch of asphalte. When 
the hoar frost lay upon the ground a curious spec¬ 
tacle presented itself. On the upper surface of 
the coating of asphalte the hoar fiost was deposited 
in squares precisely corresponding to the area of the 
square mica slabs below. The surface of the asphalte 
lying above the joints showed no signs of hoar frost 
and remained black. The pond in fact presented the 
appearance of a beautiful chess-board with all white 
squares and black lines between them. This experi¬ 
ment was a very striking example of the effects of a 
good non-conductor of heat when used in the con¬ 
struction of a dew-p6nd. George Hubbard. 

X12, Fen church-street, £.C. 

IQ May, 1909. 

QUESTIONS AND ANSWERS. 

NOTICES TO CORRESPONDENTS. 

Readers in search of information w hich cannot be 
obtained from the usual sources are invited to make 
their wants known in the Journal^ in the hope that 
they may be assisted in their difficulties by their 
fellow members* 

On all communications must be written the name 
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and address of the Sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the writer and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 

QUESTIONS. 

Cacao Beetle. —Can any member inform me as 
to the best means of exterminating the cacao beetle ? 
—Planter. 

Gourds as Wild Duck Decoys.— I have seen it 
stated that the natives of Venezuela employ gourds as 
wild duck decoys. Where can I find a description of 
the manner in which they are used ?—W. M. 


ANSWERS. 

Portland Cement and Lime.— I can say from 
experience that the following mixture will make a 
hard plaster for internal walls of public buildings, or 
where a hard plaster is required : ^ cubic yard of 
putty lime, J cubic yard of sharp sand, i bag (2 cwt.) 
of Portland cement. Portland cement is used instead 
of Plaster of Paris for gauged work in some parts 01 
the country, the putty being made from burnt lime¬ 
stone. If too much Portland cement be used the 
plaster will crack.— John S. ChenhalL. 

Wax for Modelling Purposes. — BeesLwax 
has been used for modelling purposes for at least 
4,000 years ; but specimens of so great an age are 
naturally rare. In the Berlin Museum of Antiquities, 
however, there are several objects modelled in wax 
which were found in an ancient Egyptian tomb, and 
are in an excellent state of preservation. A head of 
Osiris, especially, is modelled with the most intricate 
detail, and is an excellent example of the art of those 
far-off times. There are also two heads of sons of 
Osiris and a scarab, all modelled in unbleached bees*- 
wax. If the portraits in ** Cera^s ” possession are of 
public personages it might be possible to identify one 
or more of them, and thus fix their maximum age.— 
Walter F. Reid. 


NOTES ON BOOKS. 

The Destruction of Daylight. By John W. 

Graham, M.A. London: George Allen. 2s. 6d. 

net. 

This little work, which is described by the author 
as ** a study in the smoke problem,*’ is addressed not 
to. the smoke expert, for it makes no pretence as to 
original research in chemistry or engineering, but to 
the manufacturer and the citizen in whose hands, 
according to Mr. Graham, the remedy lies. “ The 
engineers have provided for every ci^e smokeless, or 


nearly smokeless, devices.it is now for the 

public to amend and, above all, to enforce the law.” 
As the human race has no greater benefactor than 
the sun, so it has no worse enemy than fog. It is, of 
course, impossible to estimate in anything but the 
roundest of figures the loss inflicted on us by smoke 
and fog, but many people will be surprised to learn 
that the Hon. Rollo Russell, after careful observation 
and consideration of the various kinds of damage 
done, set down the cost in 1888 to London alone as ' 
well over five million pounds. The damage to health 
it is impossible to reckon in coin of the realm. Nor 
is the blight limited to the towns themselves. At 
Kew Sir William Thiselton Dyer estimates the solid 
deposit at nearly two tons per acre per annum; at 
Richmond there is ** a thick black deposit on the 
leaves of trees ; ” the moors in Derbyshire are dirty 
to sit down upon, and the sheep there are grimy in 
colour, while even the Lake District is not entirely 
free. Mr. Graham has had no difficulty in the first 
part of his book in making out his case for pure air 
and sunshine, and the latter part contains a useful 
account of the various means by which the smoke- 
fiend may be successfully combated. 

The Bell Telephone. Boston: American Bell 
Telephone Co. 1908. 

Before the expiry, by lapse of time, of the United 
States patent granted, in 1876, to Alexander Graham 
Bell, for his invention of the telephone, it was natur¬ 
ally the subject of a good deal of litigation in the 
American law courts. In the various cases, Mr. Bell 
was a very important witness, and gave a large 
amount of evidence. This evidence was collected 
into the form of a deposition made by him in the last 
case, commenced in 1887, but never carried to an 
issue. In view' of the historical importance and the 
scientific value of the information contained in it, this 
deposition has been printed and published by the 
American Bell Telephone Company. It is a volu¬ 
minous record of the early history of the telephone, 
given, of course, from the standpoint of the inventor, 
and as such cannot fail to have considerable per¬ 
manent value. 

GENERAL NOTES. 

ViTicuLi URE IN Afghanistan. —Information 
has reached India that the fdtention of the Amir 
has been directed to the possibility of growing 
vines for wine making, and that an expert is 
now investigating the question of opening up a 
wine industry on a large scale in Afghanistan. It is 
a fruit-producing country of some importance, as 
many Central Asian regions are, and the grapes in 
particular are known to be of excellent quality. The 
Indian journal, however, that makes this announce¬ 
ment points out that with over-production of claret 
in France, and with no facilities for transport in 
Afg^nistan, it is unlikely that Afghan wine could 
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compete with the product of the great wine-producing 
countries of the West. There is no doubt that the 
Amir’s known repugnance to railways is largely 
responsible for the backward state of the trade and 
development of his dominions. At the same time, 
it must be borne in mind that road-trains are an 
invention that bid fair to play a most important part 
in the opening up of semi-exploited regions, such as 
Persia, Baluchistan, and Afghanistan. They have 
been employed with great success in India, and where 
the cost of a railway is prohibitive, a far cheaper 
means of communication is for an average road to be 
laid down, and a few motors, carriages, and trucks 
to be run along it at regular intervals. Considering 
how successful breweries have proved in India, there 
seems no reason why wine should not at least secure 
a fair trial. 

Cotton Growing in Egyi*t.— In his annual 
report upon Egypt and the Soudan, just published. Sir 
Eldon Gorst refers to the cotton position in Egypt, 
and shows that the expectation of having a large in¬ 
crease in the cotton exports of that country are not 
likely to be realised. The area under cotton in 1908 
exceeded that of the previous year by 37,191 feddans, 
the greater part of the increase being in the newly- 
converted basins of Middle Egypt, but the total out¬ 
put was only 6,250,000 kantars, as against 7,172,191 
kantars last year. Recent returns show that the 
total production of cotton in Egypt is not increasing 
in the same proportion as the cotton-bearing area. 
This is partly explained by the fact that this area 
comprises a considerable quantity of land only recently 
put under cultivation, from which heavy crops cannot 
at first be expected, but there seems no doubt that a 
real falling off in the yield has occurred in some 
parts of Lower Egypt. A Commission was ap¬ 
pointed last year to consider the causes of this 
diminution, and in its report various reasons are 
given, among them deterioration of soil caused 
by (i) the system of planting cotton every second 
year; (2) insufficient irrigation, which will be 

remedied by the heightening of the Assouan dam; 
(3) insufficient drainage which has caused a gradual 
rise in the level of the water in the subsoil to the 
detriment of the crops; (4) deterioration of the 
plant; (5) decrease in manuring, due to the quantity 
of natural manure available ; and, (6) one of the prin¬ 
cipal causes of damage, insects and worms favoured 
by the recent practice of planting cotton every second 
year. In 1905-6 a special staff was appointed to 
assist the provincial authorities in executing the pre¬ 
scriptions of the law of 1905 for the destruction of the 
cotton worm, but last year it was thought that the 
local authorities would have learnt how to carry out 
the measures without special assistance from head¬ 
quarters. The experience of the year has shown that 
it is useless to rely on the initiative or energy of the 
landowners, either great or small, even in a matter 
which so vitally affects their own pockets, and in 
lutore the former practice of creating a special service 
the work will be revived. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday afternoon, at 4 o’clock:— 

May 26. —“The Manufacture of Nitrates from the 
Atmosphere by the Electric Arc,” By Herr Sam 
Eyde, of Christiania, Norway. Professor Silvanus 
P. Thompson, D.Sc., F.R.S., will preside. 


Indian Section. 

Thursday afternoon, at 4.30 o’clock :— 

May 27. — “The Function of Schools of Art 
in India.” By Cecil L. Burns, Principal of the 
Bombay School of Art. Professor Sir Hubert 
VON Herkomer, C.V.O., D.C.L., R.A., will 

preside. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, May 2} ..East India Association, Caxton-hall, 
Westminster, S.W., 4J p.m. Sir Robert Fulton, 
“The Judicial Branch of the Indian Civil 
Service.” 

Surveyors, 12, Great George-street, S.W., p.m. 
Annual Meeting. 

TtrKSOAY, May 25... Royal Institution, Albemarle-street, 
W., 3 p m. ProlessoT John Garstang, “ The 
Hittites {2): Recent Discoveries in Asia Minor 
and Northern Syria.” 

Wednesday, May 26.. ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4 p.m. Herr Sam 
Eyde, “The Manufacture of Nitrates from the 
Atmosphere by the Electric Arc.” 

United Service Institution, Whitehall, S.W.,3 p.m. 
Dr. T. Miller Maguire, “ National Recuperation.*’ 

Eugenics Education Society, Caxtoii-hall, West¬ 
minster, S.W., 8J p.m. Sir Henry Cunyngharae, 
“ Alcoholism.” 

Thursday, May 27 ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4) p.m. (Indian Section.) 
Mr. Cecil L. Burns, “ The Function of Schools of 
Art in India.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. John G. Millais, “ Newfoundland.” (Lecture 
III.) 

Friday, May 28 . Royal Institution, Albemarlo-streetf 
W., 9p.m. Dr. J. Emerson Reynolds, “Advances 
in our Knowledge of Silicon as an Organic 
Element.” 

Saturday, Mat 29.. .Royal Institution, Albemarle-street, 
W,, 3 p.m. Dr. W, H. R. Rivers, “ The Secret 
Societies of the Banks* Islands.” (Lecture II.) 


Erratum.—Mt. John Ferguson, C.M.G., asks 
that the following correction may be made in the 
report of his speech during the discussion on Mr. 
S H. Fremantle’s paper, “The Problem of Indian 
Labour Supply ” p. 522, col. 2, line 34-36—in the 
sentence, “ Ceylon paid India now nearly four million 
pounds sterling a year for this [rice]; ” for the word 
“ four,” read “ two.” 
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NOTICES. 


INDIAN SECTION. 

On Thursday afternoon, Alay 27th, Mr. 
Cecil L. Burns, Principal of the Bombay 
School of Art, read a paper on The Function 
of Schools of Art in India.’* Pkofessor 
Sir Hubert von Hi:kkomer, C.V.O., 
D.C.L., R.A., presided. 

The paper and discussion will be published 
in a subsequent number of the JournaL 


CONVERSAZIONE. 

The Society’s Conversazione this year will 
take place at the Natural History Museum, 
Cromwell-road, S.W. (by permission of the 
Trustees of the British Museum), on Tuesday, 
June 29th, from 9 p.m. to 12. 

Each member is entitled to a card for him¬ 
self (which will not be transferable) and a card 
for a lady. These tickets will be issued shortly. 
In addition, a limited number of tickets will be 
sold to members of the Society, or to persons 
introduced by a member, at the price of 5s. 
each, if purchased before the day of the Con¬ 
versazione. On that day the price w 41 be raised 
to 7s. 6d. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretary at the offices of the 
Society, John-streeti AdblpMf W.C. In all 
cases of application by letter a remittance must 
be enclosed. Each ticket will admit one person, 
either lady or gentleman, and must be signed 
by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member,* 

The programme of the arrangements will be 
announced in a future number of the 
JimrnaL 


PROCEEDINGS OF THE SOCIETY* 


TWENTY-FIRST ORDINARY MEETING. 

Wednesday, May 26, 1909; Professor 
S iLVANUs P. Thompson, D.Sc., F.R.S., in 
the chair. 

The following candidates were proposed for 
election as members of tlie Society ;— 

Adaim, Arthur, 17, BleuhtMm-road, Bedford-park, W. 
Black, David, 128, Upt- ndane, F'orest gate, E. 
Huntington, Archer Milton, Audubon-park, West 
I56th-btrcet, New York City, U.S.A. 

Mitchell, Francis Henry O’Connor, B.A., Govern¬ 
ment school of Engineering, losein, near Rangoon, 
Burma. 

Nevin, Miss Blanche, Churebtown, Lancaster County, 
Pennsylvania, U.S.A. 

The following candidates were balloted for 
and duly elected members of the Society :— 
Bishop, Rookwood Comport, J.P., Christchurch, 
New Zealand. 

Chujo, S., 21, Sendagi-Hayashicho, Hongoku, 
Tokyo, Japan. 

Clutton-Williams, J. P. C., Ph.D., F.S.S., care of 
Messrs. Balmer, Lawrie and Co., P.O. Box 4, 
Calcutta, India. 

Harrison, C. W. Francis, Natal Government Offices, 
2b, Victoria-street, S.W, 

Hay. Lieutenant John A. L., R.N., 13, Little 
Grosvenor-street, W. 

Penn-Simkins, George, care of Messrs. Thomas 
Cook and Son, P.O. Box 26, Calcutta, India. 
Smith, Thomas Fison, 4, McLean's-buildings, New- 
street Square, E.C. 

The Chairman, in introducing Mr. Eyde, said it 
might be well for him to preface the paper by a word 
or two. The process for ^^msmufacture, artiftcially, 
of nitrates, had been knowob^or three or four years, in 
the commercial stage. In all great industrial advances 
oue naturally went back to a beginnmg, aud be sup¬ 
posed one would not be far wrong in saying that in 
every such advance there were four or live stages. 
There was first the initial stage of the discovery, when 
it seemed comparatively unimportant, an addition 
to the useless knowledge of the world. Such a dis¬ 
covery was made by Cavendish, 125 years ago, when 
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be found that the nitrogen of the air was oxidised by 
t^e electric spark. And then there came—often much 
later—the realisation th^t apparently useless know¬ 
ledge was of some importance, and might have practical 
application. And that happened about 1898, when Sir 
William Crookes dared to point out—prophet-like— 
that the time might come when the world’s supply of 
food would be imperilled by thednerease of population 
and the increase of the Is^heat-consuming peoples of 
the world, and when, therefore, agriculture would fail 
to keep pace with the food needs of mankind, unless 
new sources of artificial manures could be discovered 
to replace the limited supply of natural fertilizing 
agents. For it was only too well known ih.ii the 
supply of nitrate of soda Irom Chili was limited, an 1 
would come to an end before very long. The ihiid 
stage was that of technical realisation. The in* 
ventor came along and discovered the w'ay ot 
putting the piece of useless knowledge into use¬ 
ful shape. And her'e in a gentleman whose 

name was well-known in lienee—he regretted he 
was not present to-day—Professor Birkeland, whose 
researches began with the Aurora Borealis, and 
turned on the question of the etiect of jnoducing 
electrical discharges in the presence of a magnetic 
field. He then obser\’ed a remarkable and singular 
electric flame, which at once appeared to him to lend 
itself to new developmejiitts... Calling to his aid Herr 
Eyde, an engineer of great experience, they together 
perfected the particular electric arc furnaces in which 
air could be burned electrically. The nitrogen of 
the atmosphere, inert in itself, combined with a por¬ 
tion of the oxygen, and as a result gases were 
produced which could be absorbed and turned 
into nitric acid or nitrate of lime, a material of 
which more would be beard from the author. 
Then there came the stkge of commercialization. 
The invention having be^ made, it was put into 
operation on a sufficiently large scale. And in the 
exploitation of the invention our friends in Norway 
showed themselves amplye^i. ai <io the occasion. He 
(Professor Thompson) hadt the opportunity, nearly 
three years ago, of visiting the first little factory 
at Notodden, which had since developed into a 
very large place—the author would say bow many 
thousands of horse-power there were at present 
utilised for the production of the new nitrate of lime ; 
and with that great comippreial development the new 
industry had been begun. Lastly, there was the 
stage for the utilisation of the products of the new 
industry, where the question turned entirely on its 
agricultural value, and not qnly agricultural, because 
the new products were utilised for other industries, 
such as the manufacture of explosives, and of 
coal-tar products. So that in many ways it was 
a new discovery, which had, made itself felt, and 
was still making itself .felt, fn different directions, 
which appealed to a vtu:yiJarge aeption of the civilised 
world. 

^ paper read was«hr / 


THE MANUFACTURE OF NITRATES 
FROM THE ATMOSPHERE BY THE 
ELECTRIC ARC-BIRKELAND-EYDE 
PROCESS. 

Bv Herr Sam Kvde, 

Of Christiania, Kotway. 

More than a hundred years ago, Priestley 
and Cavendish observed that the oxidation of 
atmospheric nitrogen took place on heating 
in an electric flame, and men like Sir William 
Crookes and Lord Rayleigh have, with others 
in recent years, given valuable contributions 
to the subject. With respect to later experi¬ 
ments before those of Birkeland and Eyde, 
which are of a more practical nature, the work 
which Lovejoy and Bradley have done should 
be mentioned as very important. Time will 
not admit of entering into the details of the 
various systems. In shortly describing the 
difference between previous methods and that of 
Birkeland-Eyde“, it must suffice to say that the 
latter have applied large quantities of electric 
energy in the electric arc, and have found out 
the best method of doing this, while it was 
previously believpd that it w’as small quantities 
of energy that gave relatively the best results. 
It is on that a^^umption that the apparatus 
employed by them was constructed. Thus 
the invention of Birkeland-Eyde completely 
revolutionised the theory of the process of 
atmospheric combustion. 

By bringing great quantities of energy 
into the electriO*‘arc, and finding the most 
suitable electric*,,Conditions and most service¬ 
able types of furnace, Birkeland-Eyde created 
the synthetical nitrate industry. 

I venture -here to express my belief that, 
however many systems may be discovered in 
the future, and whatever improvements any of 
these systems may effect, with regard either 
to the product or the method of production, 
they will all, in a greater or lesser degree, 
require to employ’ large quantities of energy in 
the electric arc. 

In order to explain the Birkeland-Eyde 
method, it is necessary first to describe the 
flames, consisting of arcs of light, which are 
used in the electee furnaces. 

The formation of the flame occurs through 
an arc of the Metric flame being formed 
between the points of the electrodes, which 
are close to eaeh other. By this an easily 
movable and^ fluiible current is established, 
which, with the arrangements made, will be 
found in a hi^ly magnetised field. The 
electric arc that has been formed, moves on 
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account of this magnetic field with great 
velocity perpendicularly to the lines of force, 
and the electric arc’s foot draws back from 
the points of the electrodes. When the 
length of the electric arc, increases, the 
electric resistance becomes greater and the 
tension increases, until it becomes so great 
that a new electric arc starts from the points 
of the electrodes. 

To regulate the current, an inductive 
resistance is used in,series with the flame. 
With alternating current, all these arcs are 
formed in opposite directions and appear to 
the eye to be circular discs. It appears that 


From furnaces no '^lAtger than could 
be held in the hand, and which took an 
energy of some few hdrse-powers, we have 
attained to types whicK can, as mentioned, 
take an energy of more than 1,500 horse¬ 
power, and from absorption apparatus of glass 
globes of a few litres capacity, to absorption 
towers of granite with a capacity of 600 
cubic metres each. We have in the course of 
this period of developing our method had four 
experimental stations. The first attempts 
were made at Frognerkilens factory in 1903. 
As we could not obtain more than 20 kilowatt 
of electric energy there, the experimental 


Fig. I. 



Birkkland-Eyde Electric Furnace. 


we have discovered in this flame a powerful 
technical means for the oxidation of the 
nitrogen of the air. The flame in our 
furnaces burns with a steadiness that is 
really astonishing. 

On electrodes of 1*5 cm, thick copper 
tubing, through which water passes for 
cooling them, one can take up over 1,500 
horse-power, with a flame i'8 m. in diameter. 
The chamber in which ille flame burns is 
circular, of only a few centimetres width, and 
about 2 metres diameter. After the oxide of 
nitrogen is formed in the furnace, it is con¬ 
verted in the oxidation tank into dioxide of 
nitrogen, and in the absorption towers into 
nitric acid. 


station was removed in October, 1903, to a 
building of our own on Ankerlokken, with 
power from the Christiania municipal electric 
power station, and, to obtain still more powder, 
to Vasmoen, near Arendal, and later to 
Notodden. 

The Furnace House. 

The building in which the furnaces are 
placed has a floor surface of about 2,000 
square metres. It is entirely constructed of 
masonry and iron. In the basement are tubes 
for admitting the air and others for carrying 
off the gas. The power from our station at 
Svaelgfos is brought in by 18 copper wires, 
each 12 millimetres in thickness. When these 
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’ have been brought into the furnace house, they 
pass through oil-cooled current converters. In 
' order to be able to sujiply each furnace with the 
' amount of power desired, each is furnished with 
“an induction coil, by means of which the power 
is regulated as required. The induction coil 
serves, moreover, to make the flame in the 
furnace steady and even while working. Of 
the 36 furnaces installed, 32 receive their power 
from Svaelgfos and 4 from Tinfos power station. 

The flame chamber of the furnace is formed 
of fire-clay brick, through the walls of which 
the air is conveyed to the flame. The nitrous 
gases formed in the flame escape through 


is brought into each furnace through tubes 
^ from the basement. 

When the air in the flame chamber has 
been treated by the electric flames, the nitrous 
gases formed pass out through a channel built 
along the casing of the furnace and thence 
out through the lower part of the furnace to 
two fireproof-lined gas-collecting pipes, about 
2 metres in diaineter, which convey the gas 
through the basement out to the steam boiler 
house. In the boiler-house, the gas passes 
through four steam boilers, in which the 
temperature, which was, as mentioned, 1,000 
degrees Centigrade, is reduced. The heat 


Fig. 2. 



View of Notoddkn Factory. 


a channel made along the casing of the fur¬ 
nace, which, like the flatne chamber, is fur¬ 
nished with fireproof lining. 

With this furnace we have achieved such 
steady working, that it bums for weeks with¬ 
out any regulation worth mentioning. It may 
further be stated, that the maintenance of the 
furnace and its repair are simple to a degree, 
as the most exposed portions, the electrodes, 
only require to be changed every third or fourth 
week, and the fireproof masonry every fourth 
to sixth month. 

The temperature iti our flames exceeds 3,000 
or perhaps 3,500 degrees Centigrade. The 
temperature of the escaping gases may vary 
between 800 and 1,000 4^grees during ordi¬ 
nary working. The furnifees are made of cast 
steel and iron, the' ntkidte of the furnace being 
built out to a circular'flame chamber. The 
ele^rodes are led radi^ly into this flame 
By aid of-eeirtrifogal tos, the air 


given off by the gas is used for concentrating 
the products, and in the winter time for warming 
the factory buildings. 

The steam produced in the boilers is utilised 
in the further treatment of the products. In 
the boiler house there are also two large and 
two small air compressors, which supply com¬ 
pressed air fon pumping acids and lye in the 
factory’s various chemical departments. 

The gases pass on from the steam boilers 
through an iron pipe into the cooling house, 
with the object of completing the cooling 
commenced in the steam boilers. This cool* 
ing is necessary in order to obtain a suit¬ 
able absorption*. Each cooler consists of a 
great number of aluminium tubes, over which 
cold ^'afer runs, while the hot gases pass 
through them. 'The temperature of the gas 
is considerably reduced. From the cooling 
chambers the gases go on to the oxidation 
tanka. 
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These oxidation tanks are vertical iron 
cylinders, lined with acid proof stone. The 
object is to give the cooled gases a sufficient 
period of repose, in which the oxidation of the 
oxide of nitrogen may have time to take place. 
The necessary amount of oxygen is present in 
ample quantity in the air which accompanies 
the gases from the furnaces. From the oxida¬ 
tion tanks, the gases are led into the absorp¬ 
tion towers. All the towers are filled with 
broken quartz, which is neither affected by 
nitrous gases, nor by nitric acid. To assist 
the passage of the gases on their way from 
the furnaces, there are centrifugal fans, con¬ 
structed of aluminium, on each row of towers. 

The gases enter at the base of the first tower, 
go up through the quartz packing and thence 
by a large earthenware pipe enter the top of 
another tower through which they pass down- 
wmds through the quartz to the bottom of the 
third tower, and so on, until the air, relieved 
of all nitrous gases, leaves the last tower. 
Water trickles through the granite towers 
and this is gradually converted into a weak 
nitric acid, while the liquid used in the 
wooden towers is a solution of soda. The 
absorbinir liquid enters the%)p of the tower 
and is distributed in jets by ^eries of earthen¬ 
ware pipes, so that the permeating gases 
come in immediate contact with the absorbing 
liquid. In the granite towers nitric acid is 
thus formed, and in the w'ooden towers a 
solution of nitrate of soda. 

The liquid emerges in a constant, even 
stream from the bottom of the towers, that 
from the graniti* towers running into a 
granite cistern. Hence it flows into the 
“ montejus which serve to pump up the 
acid, which has to pass repeatedly through 
the tower before it has become strong enough 
for the purpose for which it is intended. The 
“ montejus are of stoneware strengthened 
with iron shields, are worked by compressed 
air, and send the acid up. into large stone- 
w^are jars. From these jars the acid again 
runs through the towers as described. The 
** montejus** wwk automatically. The wooden 
towers are percolated, as already mentioned, 
by a solution of soda, otherwise the whole pro¬ 
cess is practically similar to that in the granite 
towers. The solution of soda, owing to its far 
greater power of absorption, effects the separa¬ 
tion of the last remains of nitrogenous gases 
from the accompanying air. Of the entire 
quantity of nitrous gases passed through the 
absorption system, about 97 per cent, is 
absorbed. The finished nitric acid coming 


from the towers, which a strength of about 
30 per cent, by volume, is collected in granite 
cisterns, from which it^ is drawn to what is 
called the “ dissolution works.’* These con¬ 
sist of granite vats filled with limestone, over 
which the acid is poured. This drives off, 
with violent effervescence, the carbonic acid 
contained in the limestone, while the nitric 
acid takes its place and forms a watery solu¬ 
tion of nitrate of lime or calcium nitrate. This 
solution of nitrate of lime is now pumped into 
vacuum evaporating apparatus. The object of 
boiling in vacuum is the well-known fact that 
great saving is thereby effected in the heat 
required. 

The steam required for the evaporisation is 
obtained from the steam boilers, heated, as 
before mentioned, by furnace gases. The 
concentration of the nitrate solution in the 
evaporising plant is continued until the specific 
weight of the liquid at a given temperature 
shows a content of 13 per cent, of nitrogen. 
This solution is then sufficiently evaporated, 
and can be pumped up into the solidification 
chambers. 1 hese are fitted with shallow iron 
pans, under which cold air is pumped to 
accelerate cooling. After some time, the 
nitrate stiffens into a brittle, crystalline mass, 
hard as stone. This is broken up into lumps, 
and is taken into the crushing machines. 
These consist of ball crushing mills, which 
reduce the mass to a granular state. The 
coarse powder so produced is raised by 
elevator to a vat, from the bottom of which it is 
tapped into casks holding 100 kilos net w^eight. 

The barrels are made at our own coopers* 
shop and are lined with paper to guard against 
damp. The colour of the product depends on 
the limestone used in the manufacture. The 
nitrate of lime is used in various chemical 
w'orks as well as for manure, the only differ¬ 
ence being that, for the former purpose, the 
product is not ground fine, but is run direct in 
the liquid state into thin iron drums, in which 
it stiffens into a solid mass. 

The Mantfacfure of Nitrite.—Nitrite 
OF Soda. 

It now remains only to mention the further 
treatment of the nitrite formed in the alkaline 
tow'ers. When this is pumped away from the 
towers, it contains, besides nitrite and water, 
also some nitrate of soda, and bi-carbonate. 

The further processti^ designed to separate 
the pure nitrite from the other substances. 
This is accomplished by first boiling away 
some of the water, whSch is done, as in the 
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case of the nitrate solution, by steam from the 
steam boilers, heated by the furnace gases. 
The nitrite solution, concentrated to a suitable 
boiling state, is run into crystallisation pans, 
in which the crystallisation of the nitrite 
takes place. The crystals arc separated by 
centrifugal means and are conveyed by a 
screw transporter to a drying apparatus, 
where they are subjected to a current of hot 
air. The finished product is then run into 
casks containing 300 kilos each. These are 
likewise made in our own shops. This nitrite 
of soda is used as the raw material in 
the manufacture of certain kinds of aniline 
colours. The manufacture of nitrite is carried 
on in a special building. 

In the entire process of manufacture, both 
of nitrite and nitrate, no coal is used ; all the 
machinery is worked by electric power, and 
for heating and evaporating the nitrate and 
nitrite solutions, the only steam employed is 
that obtained by the hot gases passing 
through a system of steam boilers. 

We are, moreover, in our industry, not con¬ 
fined to the two products hitherto mentioned, 
nitrate of lime and nitrite of soda, we have 
possibilities for the development of a whole 
series of new industries, of which I will 
specially name the production of nitric acid, 
nitrate of ammonia, nitrate of potassium 
and others. 

We have succeeded, in conjunction with the 
Nobel (nitro-glycerine, &c.) Syndicate in con¬ 
centrating our weak acids, by means of gases 
from our furnaces, to acids of a high percent¬ 
age which can be transported. 

Agriculture.—Trial.s with Nitrate 
OE Lime. 

In recent years a number of well-known men 
and institutes connected with agriculture have 
undertaken numerous experiments for the pur¬ 
pose of testing the effect of the nitrate of lime 
under various climatic and other conditions 
and on various kinds of soil. These trials 
have been made in Norway, Sweden, France, 
Germany, Austria-Hungary, Italy, and also in 
the United Kingdom. 

All the experiment&fhave fully confirmed the 
expectation which was held forth by men of 
science when this ne^ manure first appeared, 
viz., that one pound of nitrogen in the form of 
nitrate of lime has the same effect, both in 
quality and quantity, *^'as a similar amount of 
nitrogen in the shape bl^nitrate of soda, or, 
in other words, that nitrate of lime is equal to 
Bitaite of soda as a mantire. 


At times, variations may be observed one 
way or another, in one case in favour of the 
nitrate of soda, in another in favour of nitrate 
of lime. But especially in soils deficient in 
lime, the nitrate of lime has proved superior. 

A number of agricultural chemists have con¬ 
ducted pot-experiments to compare nitrate of 
lime with nitrate of soda. I may name amongst 
others:—Professor Sebelin, the College of 
Agriculture, Aas, Norway; Dr. E. Solberg, 
head of the Agricultural Experiment Station, 
Trondhjem, Norway; Professor Soderbaam, 
Sweden; Professor Paul Wagner, Darm¬ 
stadt, Germany; Professor Th. Schloesing, 
jun., Paris ; and Mr. James Hendrick, chemist 
of the Highland Society of Scotland. 

They all affirm that the nitrate of lime 
has proved to be fully equal to nitrate of soda 
as a manure, as long as the same quantities of 
nitrogen are employed. Professor Wagner 
adds, that the nitrate of lime is preferable on 
soils that are deficient in lime. 

The field experiments are of still more 
practical importance, and a number of such 
have been made in various places in different 
countries. Especially extensive and exact 
field experiments have been made in the 
Scandinavian countries. 

Norzvay ,—Professor Bastian R. Larsen, 
conductor of experiments at the Norwegian 
College of Agriculture, has, from 1904 to 
igo8, carried out a series of the most careful 
experiments to compare nitrate of soda with 
nitrate of lime. 

Several parallel trials have been made each 
year, some on the college grounds, some on 
land in various parts of the country. 

Putting the results for ordinary manuring 
with nitrate of soda at 100, the results for 
similar manuring with nitrate of lime have 


been:— 

Potato crop 1904 . i4b’3 

n 1905 .. 100*9 

» .» 1906 97*1 

»» 1907 1093 

„ „ 1908 100*0 

Green fodder on marsh land 1906 .. loO'i 
Top dressing on meadow, 1908 .... 100*3 ' 


The professor concludes with the words :— 
“ The experiments referred to appear, on the 
whole, to demonstrate that the nitrogen in 
nitrate of lime is equally valuable as the 
nitrogen in nitratesoda.” 

Denmark,-^lvt^Dtnm 3 iX\L a series of experi¬ 
ments has likewise' been carried on for the 
purpose of comparing nitrate of soda with 
nitrate of lime. The Sealand Farming Asso- 
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ciations have carried out 37 different trials on 
a number of farms. Putting the results for 
ordinary manuring with nitrate of soda at 100, 
the results with nitrate of lime are:— 


Experiments with — 

Grain. 

Straw. 

Rye (1907). 

100*5 •••• 

101*0 

Oats (1907). 

103*3 •••• 

100*5 

Barley (1907). 

99*9 .... 

98-4 

» (1908) . 

99*:' .... 

104*1 

Roots. 

Beetroot (1907). 

— .... 

97*0 

.. (1908) . 

— _ 

98*8 

Sugar-beets (1907) 

— _ 

101*1 

,, (1908),,*, 

— .... 

96*6 


Nitrate of lime has thus in some instances 
been a little below nitrate of soda, in others a 
little above. 

Sweden. — The Director, Herr P. Bolin, 
gives the following account of local farm trials 
(practical cultivation trials) made by the 
Hushallnings Association in Sweden. 

Putting (as before) the effect with nitrate of 
soda at 100, the results with nitrate of lime 
were :— 





Grain. 

Straw. 

Experiments with 

oats in 

1904 .. 

. 104*5 .. 

Il8*0 

»» 

>» 

1905 .. 

137*5 •• 

100*0 

n j» 

11 

1906 

1050 .. 

93*4 

)) >i 

hay. 

1906 

100*9 



In these experiments nitrate of lime proved 
considerably superior to nitrate of soda. 

The director states respecting a number of 
experiments with roots in 1906 :—** Apart from 
some irregular instances the experiments made 
with roots appear to conhrm the observations 
which have previously been made by ourselves 
and others.” 

The United Kingdom ,—The average results 
of three trials of nitrate of lime with oats made 
by Mr. James Hendrick, chemist of the High¬ 
land and Agricultural Society of Scotland, has 
been : — 

Yield per acre. 

Grain. Straw. 



lbs. 

cwt. 

qr. 

lbs. 

I. No manure. 

2,348 ' 

33 

0 

21 

2. Phosphate and potash 

only. 

2,532 .. 

37 

I 

6 

3. Same as 2 with nitrate 

of soda.. 

2,774 .. 

41 

3 

I 

4. Same as 2 with sulphate 

of amm. 

5- Same as 2 with nitrate 

2,774 •• 

41 

3 

24 

of lime. 

3.121 .. 

43 

I 

13 


In these experiments nitrate ^of lime proved 
considerably superior to nitrate' of soda. 

Experiments with oats at the West of Scot¬ 
land Agricultural College by Professor R. 
Patrick Wright. 


Average of Tmo Triads» 



Yield pqr^cre. 

Ratio. 


Grain. 

Straw. 

Grain. 

1 

straw. 

Experiment of 1907. 
Nitrate of soda.. 

lbs. 

1890 

T. cwt. qr. 

1 12 3 

100 

100 

Nitrate of lime.. 

2040 

I 10 1 

108 

93 

Experiment of iqoS, 

Nitrate of soda.. 

2777 

213 

100 

100 

Nitrate of lime.. 

3121 

1 

2 3 I 

II7 

107 


In both the instances here quoted, nitrate of 
lime has thus shown itself to be superior to 
the nitrate of soda as a manure for oats, when 
the same quantity of nitrogen is employed, 
especially when the chief object is the weight 
of grain. 

Experiments on roots at University College, 
Reading, by Professor John Percival :— 


YiHil. 

1. Nitrate of lime, cwt. per acre . 37 tons. 

2. Nitrate of soda ,, ,, .. 36 ,, 

3. Sulphate of ammonia ,, .. 32*5 ,, 

4. No manure . 2775,, 


It should here be observed that the largest 
crops have been obtained with the use of 
nitrate of lime, even when the same gross 
quantities have been employed, notwithstand¬ 
ing that the nitrate of lima only contains 
13 per cent, of nitrogen against 15 per cent, 
in nitrate of soda and 20 per cent, in sulphate 
of ammonia. 


Experiments Made ky Professor B. W. Bull, 
OK THE Essex Education Committee. 


Mangold Experiments^ 1908. 



Tons. 

Cwt. 

I. Dung, Superphosphate and Nitrate 



of Lime... 

29 

12*8 

2. Dung, Superphosphate and Nitrate 

of Soda.. 

28 

2*6 

3. Dung, Superphosphate and Sulphate 
of Ammonia. 

20 

7 


A 7 rial of Slag^ as a Spring Application, 



'Ions. 

Cwt. 

I. Dung, Superphosphate and Nitrate 
of Lime. 

22 

15*7 

2. Dung, Superphosphate and Nitrate 
of Soda.... 

21 

i 8-7 

3. Dung, Superphosphate and Sulphate 
of Ammonia. 

19 


SV.ELGFOS PO\yER STATION. 
Svaelgfos power station ig about four and a 
half kilometres, barely three English miles, 
from Notodden factories, on the Tinn river. 























574 


JOURNAL OF THE ROYAL SOCIETY.OF ARTS. 


May aB» 


which, by the regulation of the lakes Tinnsjoen 
and Mosvand, has been brought up to a con¬ 
stant supply of seventy-five cubic metres of 
water per second. 

The power statioti consists, in its main 
features, of a weir or dam, by which the water 
level has been raised seventeen metres (about 
fifty-six feet). 

A tunnel leads the water to the basin, whence 
it passes through four channels through the 
rock and lined with iron to the four turbines. 

The effective height of the fall is forty-six 
and a-half metres—nearly one hundred and 
forty English feet. 

There are four turbines installed, each of 
from ten thousand to eleven thousand seven 
hundred and fifty horse-power, thus, under 
normal circumstances, yielding forty to forty- 
five thousand turbine H.P. 

The turbines are fitted with two wheels, to 
which the generators are coupled. The number 
of revolutions is two hundred and fifty per 
minute. They are constructed by the firm of 
Voith in Heidenheim. 

The generators were built by the Allmanna 
Svenska Electriska Aktiebolag, Vesteras, are 
three-phased current machines, with fifty 
periods per second, six hundred amperes per 
phase, and a tension of ten thousand volts, 
delivered directly upon the line. 

The power is conveyed to Notodden by 
three transmitting cables, each of six wires, 
and a fourth cable will shortly be added in 
order to utilise the power more completely. 

The power station is erected in the bed of 
the river itself close in under the almost per¬ 
pendicular western bank, and all the materials 
had to be lifted by c;ranes. fifty metres up or 
down. The heavy .portions of the machinery 
were carried over to the power station by the 
aid of a very powerful aerial ropeway, stretched 
from the road on the east side of the river to 
the edge of the precipice. 

This power station is of considerable inte¬ 
rest, not only as beittg;^ the largest water-power 
station in Europe, but on account of the plant 
there installed being doubtless the largest in 
the world at the present moment. 


DISCUSSION. 

The Chairman (Professor Stfvanus P. Thompson) 
said that the account given by Mr. Eyde, who had 
taken so large a part inibe development of the furnace 
and the factory, as well as'^he engineering works, was 
* of great interest. The paper presented many aspects 
which discussion intgbt grlse, and to an English 


audience perhaps the most interesting question was 
that of the agricultural application of the products of 
the new industry. He asked His Excellency the 
Norwegian Minister if he wished to say anything. 

Mr. Johannes Irgens (the Norwegian Minister) 
said he was not prepared to enter into any discussion 
of the subject, but he would like to say that the 
new industry just described was considered in his 
country to be of the greatest national importance. 
It gave employment to hundreds of workmen, in a 
locality where formerly there were only wild scenes 
of Nature, and though these were very picturesque, 
his countrymen preferred the present situation. In 
conclusion, he thanked the Royal Society of Arts 
and the Chairman of the occasion for their very kind 
welcome to his distinguished countryman. 

Mr. A. D, Hall (Rothamsted Experimental 
Station) said that he welcomed the new nitro¬ 
genous manures, and he trusted that the proprietors 
of the various kinds would so cut one another's 
throats as to reduce the price of nitrogen to the 
farmer. Experiments had been made at Rotham¬ 
sted with nitrate of lime, and they gave practi¬ 
cally the same results as did nitrate of soda; and 
it was recognised as a thoroughly valuable ferti¬ 
lizer. On occasion it might prove to be consider¬ 
ably more valuable on certain soils than nitrate of 
soda, because in some work recently carried out it 
was found that one drawback to the use of nitrate of 
soda—on a clay soil nitrate of soda resulted in an un¬ 
kind texture of the soil—was the preferential selection 
on the part of the plant for the nitric acid, leaving the 
base to combine with the carbonic acid secreted by the 
plant. The part left behind had an extraordinary 
effect in destroying the texture of the soil. Under the 
same conditions xxitrate of lime would leave behind a 
very useful carbonate of lime, so that the dedoccu- 
lent effect of nitrate of soda would be avoided in 
the new fertiliser. Speaking from his experience 
with the samples of nitrate of lime which he had 
seen, he . would say that the only difficulty 
which they wanted to avoid, from the farmer's 
point of view, was in its mechanical condition. 
To use such a concentrated fertiliser was rather 
too costly, and its deliquescence rendered it neces¬ 
sary that it should be handled quickly after the 
casks had been unpacked. But no doubt these diffi¬ 
culties would be remedied, and then the farmer would 
have at his disposal another fertiliser of an extremely 
valuable class. 

Mr. Martin Roberts asked if the author would 
give some idea of the cost of production; first, as to 
the current consumed; and secondly, the cost of the 
finished product^' * 

Dr. Rujx>lpk Missel said that in view of the re¬ 
marks of Frofessor Hall about the deliquescence of 
the nitrate of lime and the condition in which the yto* 
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dact was issued, he wished to ask why the basic nitrate 
of lime was not used instead, as he recommended some 
years ago. He had no commercial interest whatever 
in the matter, but he had sugge8t€<l that the nitrate 
of lime should be made in the form of a powder, or 
cast into blocks, m which form it could be sent out, 
even without the necessity of using casks. The 
saving in the cost of package alone would be 
considerable. 

Mr. PoRTHEiM asked whether for large cargoes, 
or for carrying any distance, the acid salt did not get 
too sloppy ; and whether it was not a fact that the 
serious difficulty, in long transit and for sea voyages, 
unless it was carefully packed in separate casks, was 
that the material as a whole would rapidly absorb 
moisture from the air and arrive in a deliquescent 
condition. That was a point which he regarded as 
of great importance. 

Mr. J. Robinson said he would like to hear what 
was the cost of the power used, because he thought 
that by utilising waste heat and gases in Great Britain 
they would be able to produce power at cheap rates, 
and comparable with those in Norway. 

The Chairman said he was one of the few people 
who had had the opportunity of seeing something of 
the industry in its native place. That was nearly 
three years ago, when the industry was only in its 
beginning, and the factory at Notodden had only 
2,000 horse-power available against the 40,000 at 
present used ; and they had only three furnaces going, 
against 32, and before the development of the par¬ 
ticular waterfall which was so well shown by the 
pictures. It was also before the barrage and channel 
had been made—a notable piece of engineering. Not 
the least interesting aspect was that which concerned 
the electrical engineer, namely, the generating station, 
and the very large power units contained therein. He 
had seen the Boilefos, at Aiendal, and had also 
visited one which the author had not mentioned, but 
in which he was interested, the Rujkan, in Tele- 
marken, where there was available at least 220.000 
horse-power. Already preparations had been made 
for regulating the flow by dams still higher up 
in the country, and projects were maturing for 
utilising that enormous power Jn two stages—’ 
1,500 feet was too high, on account of the great 
pressure generated. And when ithat was accom¬ 
plished, there would be available an enormous source 
of power. In reference to the question which had 
been asked as to whether we, in England, were likely 
to be able to compete with that by the utilisation of 
waste furnace gases, he almost wished we might, but 
Nature had not blessed this country with such 
enormous waterfall powers. But though furnace 
gases were at present a drug on the market, 
he thought that by the time the necessary plant 
had been erected to utilise them the financial situa¬ 
tion would be far from an eaty one. He had 
been struck with the careful organisation in the 


factory which led to such ecdtadmies in labour. £x*en 
in the first small factory, the amount of labour for 
supervision was' very small, but it was proportionately 
very much smaller in the present large factory. But 
what struck him most of all was the method in whith 
the whole finances of the undertaking were managed. 
There was no hawking about of a concession, no 
flaming prospectus to attract the greenhorn, no great 
names to show what a magnificent board of directors 
the venture possessed. The inatter was arranged in a 
way which he thought they shbuld all admire. They in 
this country had suffered from enterprises, themselves 
reasonable and scientifically sound, and commercially 
good if properly worked, being wrecked by being 
made the subject of commercial speculation before 
they had reached the paying stage. The electrical 
industry of this country was to-day under a very 
considerable cloud, a great part of which was due 
to the insane manner in which- capital had been raised 
for all sorts of schemes which ought never to have 
been undertaken at all, or in a more quiet and reason¬ 
able way, without being over-capitalised. Their 
friends in Norway satisfied substantial bankers, chiefly 
of that country and of Sweden, that an industry 
could be created, and they called in privately the 
best men they could get from Germany, France, and 
Switzerland to advise them as to the possibilities, and 
test what had been already obtained on a small scale 
with 2,500 horse-power. And then, without asking 
for a penny from the subscribing public, the industry 
grew. It was not only a scientific process but science 
entered into its finance. He wished we in England 
could have schemes handled in the same way, and 
that we might be delivered from the unscrupulous 
promoter, who had played such a sad part. 

Mr. L. Gastkr asked whether it was true that 
there were difficulties in outsiders getting concessions, 
on account of the restrictions imposed by the Govern¬ 
ment, and whether the foreign capitalist could be in¬ 
terested in the development of water power without 
having to go to Sweden for it. 

Herr Eyde, in reply, reminded the meeting that 
he was not a part of the Government of Norway, 
but he had not previously heard that foreigners were 
so anxious to bring their capital to Norway. He could 
be sure of getting the amount of money he required. 
As the Chairman had rightly said, if an under¬ 
taking was good and sound, the money for it 
would be forthcoming. > He really could not under- 
.take to give information as to the cost of production 
and such information could not fairly be demanded, 
but he hoped their shareholders would get a profit 
out of it. With regard to the hygroscopic nature of 
the material as sent out at the commencement, they had 
very much trouble in that way, but now they had 
learned how to manage bfAter* find he thought most 
people who received the material were satisfied with 
the form in which it came. Experience in its use was 
naturally required if the best results were to be 
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obtained. But nothiagn came to perfection at once» 
there was a gradual improvement, and it was the desire 
of the makers that such, should be the case with this 
product. With regard to erecting plant in England, 
be hoped there might ^cOine a time when that was 
possible, but the output of the furnace and the 
cost of upkeep of the furnace were items which 
entered into the practicability of the matter. His 
own view was that even if such cheap power could be 
procured, they in this centre of trade and commerce 
would not utilise it for ;8uch things as nitrate manu¬ 
facture, but on much larger schemes. 

On the proposition of the Chairman, the author 
was heartily thanked for his paper. 


THE TURKISH MOHAIR INDUSTRY. 

It has been said that the goat, more than any other 
factor, has assisted the rural population of Asia Minor 
to destroy the magnificent forests which once ex¬ 
tended from Smyrna through to Konia, the ancient 
capital of Karamania. Not only have the peasants 
and nomads destroyed the timber for the sake of 
firewood, but they destroyed it also in order that their 
goats might obtain suitable pasture. The goats in 
their turn prevented the new shoots ever after from 
replacing the trees which had been cut down. Goats, 
therefore, compose one of the chief sources of wealth 
of the country people in Turkey, and on account of 
the dry, saltish ingredients of the soil of the interior 
highlands, these are the animals which are best adapted 
to be reared on the least amount of money. They 
are also able to withstand the great extremes of heat 
and cold experienced in the plateaux of Asia Minor. 
In bummei they wander with their owners over a vast 
extent of territory, and in winter they are sheltered 
in droves in rude sheds of skins and bark. The 
American Consul at Smyrna says that goats in 
Turkey usually belong to Turks, Kurds, and Yaruks, 
who, apart from the milk and flesh, prize the animal 
on account of its hair, which is becoming an increasing 
article of commerce from year to year. The price of 
a goat, unless it be a genuine Angora, is about the 
same as that of a sheep. At feasts and barbecues, 
which take place on all the religious and national 
holidays of Turks and Greeks, the goat takes a pro¬ 
minent part. The bla<bk goat species is shorn once a 
year, and the hair is used for making sacks for 
carrying olive oil and figs to the markets of Smyrna 
and Constantinople. The finest kind of leather is 
also made from the skin of the Broussa and Karchis- 
sar goat, and is sold principally to dealers in Vienna 
and Leipzig. Apart feom the local use of goat hair 
and skin, large quantities are exported to foreign 
countries. The number of goats in Asia Minor is 
estimated at 3,000,000, and the value of the mohair 
annually produced is dbUmated at nearly ;^85o,ooo. 
Small quantities only are lapped through Smyrna, 
Cbniitn&tinople being the chkf centre of the trade, 
Is practically monopolised by British merchants, 


who keep Bradford dealers and manufacturers well 
supplied with Turkish mohair. The Angora goat is 
famous the world over. Its native home is not the dis¬ 
trict of Angora alone, but it is to be found on the slopes 
and in the valleys of a great stretch of country which 
extends southwards through the heart of Anatolia. 
Its hair or wool is indispensable in the manufacture 
of manifold varieties of textiles. In Smyrna, even 
mohair is used in the production of certain grades 
of carpets. Two hundred years ago, the Angora 
goats of Armenia supplied the finest texture for 
making wigs which were commonly worn in those 
days by Europeans, and especially was this the 
custom at the various Courts. Anatolian mohair is 
used in making alpaca cloth for umbrellas, and it 
also enters largely into the make-up of certain 
cloaks and overcoats. Many yams are made from 
the soft fibres. There are also some primitive sack¬ 
making industries in the interior of the country which 
cater for the tobacco trade, by supplying dealers with 
high-class sacks for exporting the seasoned leaves. 
It will thus be seen that mohair is adapted to many 
forms of usefulness. Once there was an important 
weaving industry in Angora. As far back as 1812, 
no less than 1,000 hand-looms furnished employment 
to 10,000 weavers. But for fifty years this industry has 
been dead. With the introduction of high-class ma¬ 
chines, manipulated by skilful hands in the textile 
factories of Europe, the manufacturers of Angora at 
once gave way before this competition, and mohair 
and camel-hair is now exported by Armenian traders 
as a raw product. After Bradford, the factories of 
Roubaix, in France, consume the largest quantities 
of mohair. Of course, it must not be understood 
that European competition has completely crushed 
out the home weaving industry. Such is not the 
case. Even in Angora an extensive home industry 
still exbts. Shawls and robes are still produced in 
large quantities, and are much prized on account of 
their durability and originality of design. All over 
Asia Minor, in fact, peasants and Yaruk women are 
to be seen sitting in their primitive houses, or goat¬ 
skin tents, busily engaged in weaving some article for 
the nearest bazaar. Many attempts have been made 
to transplant the Angora goat to other countries. In 
1890, it was sent to France and Spain, and about 
thirty years ago .some high-class Angoras were 
smuggled out of the country at great expense and 
shipped to the Cape and Natal. 


THE RUSSIAN OCCUPATION CP 
TABRIZ. 

The advance of a Russian force under General 
Snarsky to Tabriz ’ and the despatch of further re« 
inforcements seems to betoken the long expected 
occupation, if lidt' i^innexation, of the province of 
Azerbaijan, of which Tabriz is the chief town. The 
avowed objects of the Russian advance, as stated by 
Sir Edward Gray," ** are to guard the Consulates, pro¬ 
tect foreigners^ and make sure of the opening of the 
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roads for food supplies,*’ but in the highly disturbed 
condition of Persia it would not be surprising if these 
measures were spread over a lengthy period. Azer¬ 
baijan lies in the angle formed .between Russian 
territory in the north, Turkish territory in the west, 
and the Caspian in the east, but it does not actually 
reach that sea, as a narrow strip of territory belonging 
to the Ghilan province runs up along the western shore 
of the Caspian past Astara, as far as the frontier river 
of Aras. The Consular report on the province for 
1907-8 which has just been issued by the Foreign 
Office shows a considerable decline in trade as com¬ 
pared with the previous year, due in great measure to 
the troublous condition of the country. As in all 
other parts of Persia, the imports which amounted to 
more than a million sterling in 1907-8, exceeded the 
exports in value. Russia naturally stands first in the 
list of importing countries with a total of 476,488 
worth of goods, the British Empire second with 
/'343»48 q, and Austria-Hungary a very bad third. 
Our contributions are mainly cotton yarns, thread and 
tissues, woollen goods, tea and a little indigo, the last 
two items being of course from India. Nearly three- 
(juarters of the Russian imports represent sugar. The 
chief exports from Persia are carpets and fruits. The 
best approach to Tabriz is by rail from Tiftis and 
Batum, but the railway goes no further than the 
fiontier town of Julfa, the interval between that town 
and Tabiiz being covered by a Russian road, one of 
the very few roads existing in Persia. It is along this 
road that General Snarsky and his reinforcements 
have made their advance. 


HOME INDUSTRIES. 

( hiemployment Insurance .—The scheme of labour 
exchanges sketched last week by the President of the 
Board of Trade as the outline of the proposals the 
Government will submit to Parliament for the better 
regulation of labour, recalls the great work done by 
the London and India Docks Company, in 1891, by 
their policy of reform by “ de-casualisation.** Up to 
the time of the Dock strike, in 1889, the bulk of the 
work of the docks, on the north side of the river, was 
performed by purely casual labourers, taken on by the 
Dock Companies* foremen from a struggling crowd 
at the entry to each department. • At least 10,000 
men competed regularly for work that only required 
3,000. The fact that credentials were not wanted, 
that anybody might compete for work at the docks, 
and stand an equal chance of getting it, attracted a 
perpetual stream of weaklings and failures from every 
other occupation. The work of many of these men 
was dear at 4d. an hour, and the system of dock em¬ 
ployment was described as, in e^ct, ** a gigantic 
system of out-door relief.’* But after the strike, in 
1891, the Dock authorities determi^^^ upon a sounder 
system of selection. Men were ranl^ed as permanent, 
“ A,” “ B,” “ C,” and casual. The permanent and 
“A” class were men on weekly wages, the men in the 
other classes were engaged and paid daily, but the B’’ 


men had the preferential rigb£<6'be employed next, 
after the regular staff, and before any C ” men were 
taken on, while the C ” m^h had a similar prefer¬ 
ence over the casuals. Withlii the ** B ” and “ C ” 
classes there was a similar grading of men, according 
to their place on the lists. The object aimed at was 
regular attendance for work, and a premium was put 
upon good behaviour since men were moved up 
and down the lists according to their merits. But 
although this reform did something, it did less than 
was expected, the weak point being that the com¬ 
pany would not offer at all times a sufficient chance 
of work to secure the regular application of even all 
its B ” men. Owing to the great varieties ol 
work a man might sometimes do better as a casual 
at one place than as a ^<B** man at his proper 
department. The Dock departments were too small 
to stand apart, and to maintain each its own reserve 
of labour, and so it was decided to make the whole 
of these northern docks into a single labour market, 
within which the required supplies of men should be 
directed from a central office to the different work 
places. This organisation has gradually developed 
until now 80 per cent, of the work dene by the 
London and India Docks Company is performed by 
weekly labourers, and 20 per cent, by preference men 
and casuals. The preference Ksts are no longer 
important, the “ C ” list has disappeared, even “ B ” 
tickets are not much regarded, the permanent and 
“ A ” classes engross nearly the whole field of em¬ 
ployment. In his “ Unemployment ” Mr. Beveridge 
states that whilst in 1891-92 the work performed by 
the weekly staff undei the London and India Joint 
Committee was 45 per cent, of the whole, for the 
years 1902-4 it averaged 78 per cent. “The sys¬ 
tem,” says Mr. Beveridge, “ which obtains has the 
effect of shaking down to the tail end of the lowest 
list the men who are not industrious, steady, or 
honest; they only get work in emergencies, and the 
tendency is for them to drop off altogether.” 

Fercentage of Unemployedt^Tht group of trades 
which the Government have selected to be the first 
subject of experiment in insurance against unemploy¬ 
ment are “ house-building and works of construction, 
engineering, machine and tool making, ship and boat 
building, vehicles, sawyers, and general labourers 
working at these trades,” This group of industries 
comprise some 2,500,000 adult males, roughly speak¬ 
ing one-third of the total population of the United 
Kingdom engaged in purely industrial work. The 
unemployed percentage never, ffuctuates down to zero 
in any one trade. To take the three chief trades 
—named by Mr. Churchill—dmriag the past twelve 
years the lowest figures recorded for the building 
trade were o*8, in May, 1897; for engineering, 1*9, 
in January-February, 1897; forjihlpbuUding, 1*4, in 
July, 1897. To quote MciiJ^veridge once more, 
from 1881 to 1901, the,persons xetunied as occupied 
in the census group corresponding to engineering, 
shipbuilding) and metal trades^) increased in number 
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ftsom 978,000 to 1,475,000, or more than 50 per cent., 
while money wages in engineering rose as from 88*36 
to 100*29. The numbers in the building trades rose 
from 926,000 to 1,336,000, or 44 per cent, and the 
money wages from 85*5 to ioo*o. The numbers in. 
woodworking and furniture rose from 219,000 to 
308,000, or 41 per cent., and those in the paper and 
printing trades from 196,000 to 334,000, or over 70 
per cent. But during all this growth in the numbers 
employed—a growth in each group of twice or more 
than twice the rate for the general population—there 
was never in any of the groups a year without an 
appreciable number of skilled and organised work¬ 
men out of employment. For each group taken as a 
whole there appears to be much the same irreducible 
number below which the year’s unemployed per¬ 
centage never falls. In the best years all the groups 
alike tend to have about 2 per cent, unemployed. 
Even in a fluctuating trade like engineering a very 
large proportion of nie^ escape unemployment alto¬ 
gether. In Tables compiled by the Amalgamated 
Society ot Engineers (Manchester and Leeds dis¬ 
tricts), and giving the distribution of unemployment 
in the nine years 1887-95, it is shewn that the per¬ 
centage unemployed for some time during the year 
was, taking the mean 29*7, tising as high as 39*8 in 
1892, and falling to 18 o in 1889. Irregularity in 
each year is concentiated on a minority, but the 
minority is always a fairly large one, and the Table 
referred to above shews the rather curious result that 
almost as large a proportion of workers (21*4 per 
cent.) became unemployed during the best years 
as daring the worst (26*4 per cent.). 

Marine fmurance, — The Marine Insurance 
{Gambling Policies) Bill now before the House of 
Commons is warmly opposed by underwriters. The 
object of the Bill is excellent. It is to put down the 
veiy objectionable piactice which has become common 
daring the last few years of placing lines upon ships 
on the chance of the vessel, or vessels, being lost, the 
assured, who has no bona fide interest, receiving the 
amount insured under a p< p* i- (policy proof of 
interest) policy. A considerable portion of more or less 
ordinary insurance has, for many years, been done 
p. p, f., but, in the Bill, the two claifses of operators, 
the legitimate, and the illegitimate ** sjiotters,” as they 
are called, are not sufficiently discriminated, and the 
lack of complete definitions in the wording of the BUI 
may, if allowed to remain, lead brokers and under¬ 
writers to avoid the ordinary and nncomplained of, as 
well as the extraordinary and |)roperly denounced, 
p. p, i, transactions. As, hon^ever, the authorities 
have no wish to interfere with the unobjectionable 
operators, it may be assumed that the Bill wiU be so 
amended as to make the meanh^ » otherwise the 
re-insurance market n^^ be seriohsly affected. 

, Xhe Caal Trade and 'the Eight Hours Act,^ 
Hours Act comes into operation in July, 
jiU Jt looks as if it will be tlia occasion of serious 


disputes in the coal trade. The object of this 
Act is to shorten the hours of labour, its effect must 
be to lessen wages if the view of employers prevails, 
and to increase 4 he percentage of administrative 
charges if it does not. In Wales, masters and men 
are in sharp conflict, and in Scotland the employers 
have given notice of an intended reduction in wages 
of 12^ per cent, on the 1881 basis, which is equal to 
sixpence per day, and would bring the day wage down 
to 6s. 6d., the minimum wage under the working 
agreement made some years ago, when the Concilia¬ 
tion Board was reconstituted. Under its constitution 
this Board can adjudicate on claims to advance and 
reduce wages between 5s. 6d. minimum and 8s. 
maximum, but it cannot decide either above or below 
these rates. The minimum rate has, however, been 
ignored by the Scottish Miners* Federation under the 
working agreement, they having resolved on their 
own part that the minimum shall not be 5s. 6d. but 
6s. per day, and they say that the present demand of 
the coalmasters is in effect to break the minimum 
wage. But the masters have never consented to the 
alteration of the minimum from 5s. 6d., and in thefe 
circumstances it is not easy to see how it can have 
been brought about. Either party can retire alto¬ 
gether from the contract by giving a stipulated notice, 
but no such notice has been given by the federation, 
and the miners are still represented on the Conciliation 
Board, which meets again next week, the idea being 
to temporise on the chance of an-improvement in 
trade, of which there is no present appearance. The 
men seem determined not to have the minimum 
wage reduced below 65., and the Miners’ Federation 
of Great Britain has passed a resolution to do all in 
their power to prevent the wages of the Scotch miners 
falling below the present rate of 6s. per day. They 
have also declared by resolution that they will decline 
to accept any reduction in wages demands by any 
colliery owners as a consequence of the coming into 
operation of the Eight Hours Act. This Act may cur¬ 
tail output, but the smaller output will have to meet 
the same administrative charges. The employers 
affirm that a large majority of the collieries in Scot¬ 
land are already working at a loss, and that if they 
are to be kept open, a reduction in wages is indis¬ 
pensable. The men gain the shorter hours, but they 
refuse to pay the price. Here are all the elements of 
a determined industrial conflict. 


CORRESPONDENCE* 

BOOKS OK WATER-MARKS. 

Permit me to add to the list of ** Books on Water¬ 
marks,” given ioL^the Joutnal of January 29th, 
a small, but interesting work on the subject, 
which is, doubtjk^Sr of sufficient importance to 
be included. It is:— 



May 28» 1909. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


579 


1856 (2nd edition). Richard Herring. “ Paper 
and Paper-making, Ancient and Modern,* * with intro¬ 
duction by the Rev. George Croly, LL.D. London r 
Longmans. [Contains 30 samples of paper, several 
with “ light and shade ** water-marks, produced by a 
method then recently developed by William Henry 
Smith.] 

The date of the first edition, which was issued by 
subscription, is not clear from the second, but it 
appears to be 1855. Robert Sticht. 

Queenstown, Tasmania, 

April 8th, 1909. 


QUESTIONS AND ANSWERS. 

NOTICES TO CORRESPONDENTS. 

Readers in search of information which cannot be 
obtained from the usual sources are invited to make 
their wants known in the Journal^ in the hope that 
they may be assisted in their difficulties by their 
fellow membeis. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the writer, and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 

QUESTIONS. 

Glazier’s Lead Vice. —Can any member give 
me any information concerning the introduction of 
the glazier’s lead vice ? The earliest examples I have 
come across are those in the museum at Bruges, 
which are dated 1622, but it is certain that the prac¬ 
tice of drawing out the leads in a machine, instead of 
using the rough castings direct, as was done in the 
earliest times, was introduced much before this. 
I would like to find out if any specimens of earlier 
machines are extant or if there is any evidence as to 
the time of their introduction.—N. H, 

Amphibious Carriage. —Where can I find 
particulars of a carriage which was designed, I believe, 
in the early part of last century forTTunning on land 
and crossing rivers 1 — Long Acre. 

ANSWERS. 

Gourds as Wild Duck Decoys.—“ W. M. ” 
will find a description of the method in which gourds 
are used as wild duck decoys in the “ Hand-book to 
the Weapons of War and the Chatfe ’* exhibited at 
the Homiman Museum;—“ The natives of Veneauela 
obtain wild duck by a very ingenkus method, also 
practised in^China. The birds occur in great humbeis 


in certain lakes and arms of the* sea, but they are shy 
and difficult of approach. Some time before begin¬ 
ning the attempt the Indians hollow out large gourds, 
which they set floating on The' water so that they 
finally reach the part where the birds are. These are 
at first afraid of the gourds and avoid them, but after' 
a time they are regarded as harmless and natural 
objects. The Indian then cuts apertures for the use 
of his eyes in a similar gourd and places it over bis 
head. He is then able to get among the ducks and 
capture as many as he wishes by seizing them by the 
legs and jerking them under water, when they soon 
drown. Each duck as it is killed is attached to the 
man’s girdle, and an experienced hand will get all he 
can carry without alarming the survivors.’’— Forest 
Hill. 

Cacao Beetle.— A useful little pamphlet on the 
“ Insect Pests of Cacao ” has just been published by 
the Imperial Department of Agriculture for the West 
Indies, in which the following methods are recom¬ 
mended for dealing with the cacao beetle:—“ When 
it is known that the grub is in the tree, it may be dug 
out or the tunnel probed with a stout wire. The 
presence of this grub may be detected by the chips 
and excrement thrown out at the mouth of the 
burrow. The bark over the infested area shows a 
dried and shrunken appearance, and by removing a 
portion of such bark the burrow may be found. Any 
wounds made in the tree in digging out the beetle 
grubs should be promptly tarred over, or treated with 
a mixture of rosin oil and tar, to prevent the entrance 
of fungi. It will probably be best to remove all dried 
bark, and thoroughly clean the wood, wherever these 
injured places are found. If the wood thu.s cleaned 
is properly tarred over or painted with rosin oil mix¬ 
ture, the bark will grow over the wound satisfactoiily. 
The adult beetles are active by night, and may be 
found resting on the trunks and larger branches of 
the cacao tree in the eaily morning. At this time 
they may be collected, and if thrown into the water, 
to w'hicb a small amount of kerosene has been added, 
they will be quickly killed. In Surinam, it is the 
common practice to tie large pieces of bark of the 
silk cotton tree to the trunks of the cacao, to furnish 
a hiding place for the beetles. They may be collected 
from these places during the da^\ It would seem 
likely that strips of burlap (bagging) tied round the 
cacao trunks would, as in the case of silk cotton bark, 
furnish convenient places for collecting these beetles. 
In Grenada, the cacao beetle is trapped by lea\ing 
the branches which are cut from the trees on the 
ground for about three weeks. AU wounds on the 
trees which might attract the <^g*laying beetle are 
tarred carefully. The adult beetles will visit the dead 
branches on the ground and deposit their eggs. 
These branches are then collected and burned. It is 
necessary that the branches be thoroughly ilestroyed. 
If they are neglected or left too long, they become 
breeding places for increasing the numbers of tue 
beetles.'*— Grenal^a. <, 
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GENERAL NOTES. 

The Manchester Canal. —Manchester has been 
a port for ocean-going steamers for fifteen years, but 
it will surprise many to learn that in money value of 
imports and exports of merchandise in 1907 Man¬ 
chester ranked fourth of all the ports of the United 
Kingdom. London and Liverpool were, of course, 
easily first with totals exceeding ;f3O0,000,000 sterl¬ 
ing each. Hull came third with 70,000,000, and 
Manchester next with j^47,ooo,ooo, for the first time 
slightly exceeding Glasgow. Yet in March last the 
exports of cotton goods from Manchester was only 
II per cent, of the aggregate from all British ports. 
Manchester, where most of the goods were packed, 
would seem to be the natural shipping port, and 
cargoes, case goods especially, arrive at their desti¬ 
nations abroad in better condition if shipped at Old 
Trafford after a minimum of handling than if 
embarked elsewhere. Between 1895 ^^^7 Ikere 

was an increase from ;^i3,ooo,ooo to ;f47,000,000 in 
the values of merchandise in and out of the port. 
There was a set-back last year due to the general 
depresssion of trade, and the loss of an exceptional 
coal traffic, but ultimate financial success may be con¬ 
fidently expected, and directly and indirectly the 
canal has benefited Lancashire very considerably. It 
has brought money into Manchester, reduced port 
charges at Liverpool, and the cost of inland transit; 
stimulated Liverpool and Birkenhead, and found 
employment for many hundreds of labourers. The 
canal is one of the great works of the world, and is 
the first instance of an inland town constructing a 
waterway 36 miles long and 28 feet deep from the 
dry to the sea, and fitting its docks with the most 
up-to-date equipment. 

Co-Partnery. —Encouraged by the happy intro¬ 
duction of a co-partnery scheme into the shipbuilding 
yards Sir C. Furness has made a somewhat similar 
proposal in connection with the Wingate Colliery. 
Having with two others purchased this colliery Sir 
Christopher Furness proposes to work it in co-partner¬ 
ship with those who get out the coal. The collieiy 
produces one of the best known gas, household, and 
steam coals in the north of England. It yields about 
350,000 tons of coal per annum, and employs rather 
over 1,400 men and boys. The whole property, in¬ 
cluding 1,000 acres of freehold estate, with 7,000 in¬ 
vested in Consols, has been bought for 75,000. A 

company with 200,000 capital has been formed to 
take over the property, and Sir Christopher Furness 
and his two partners will hold three-fourths of the 
shares, the workmen bolding the other quarter. Every 
employee, whatever his status, will become a member 
of the co-partnery by signifying assent to its principles 
and acquiescing in the regulai: deduction of 5 per cent, 
from his pay until the shares to be allots to him, 
^d which he must apply for, are fully paid. The 
llbour co-partners will participate to the extent of 
^are holdings in such pr^ts as may be paid in 


dividends by the company. The control of the com¬ 
pany's affairs will be vested in the board of directors, 
and no one but the management will have authority 
to discharge or engage workmen. Alongside this 
administration, however, there will be a colliery 
council composed equally of representatives of the 
directors and of the employees, a body which will 
have power to investigate and brings efforts of con¬ 
ciliation and persuasion to bear upon controversy be¬ 
tween employees and employers, or their representa¬ 
tives. Failing agreement, matters in dispute are to 
be referred to arbitration by a court of representatives 
of employers and employees presided over by the 
county court judge of the district, or his nominee, the 
chairman of such court to be regarded in the last 
resort as the final arbiter in all matters of dispute. 
The working of this experiment in co-operation will 
be watched with interest. 

MEETINGS FOR THE ENSUING WEEK. 

Tuesday, Junk x... Royal Institution, Alberaarle-street, 
W., 3 p.m. Dr. T. G. Hopkins. “ Hiolog-iral 
Chemistry.” (Lecture I.) 

Wednesday, June 2 Royal Arch.rological Institution, 20, 
Hanover-square, W., 4J p.m. i. Nina F. Layard, 
“ A Note on 8omc Early Crucifixes, with Examples 
from Roydon, Ipswich, and Marlborough.” 2. Mr. 
Francis W. Reader, “ Exhibition of an P'arly Bone 
Crucifix lately Found at Clare Market.” 3. Rev. 
H. Bedford Pirn, ” A Note un Fonts at Barnard 
Castle and Sedgefield, County Durham.” 
Thursday, Junk 3... Aeronautical (at the Housu oi< the 
Ro'ial Society of Aris, john-street, Adelphi, 
W.C.), 4 p.m. 

Chemical, Burlington-house, W., p.m. x. The 
Wolcott Gibbs Memorial Lee turc, by Professor 
Frank Wigglesworth Clarke, of Washington. 2. 
Mr. A. Scott, ‘‘The Molecular Weight of Tetrae- 
thylammonium bromide and the Atomic Weight of 
Carbon.” 3. Mr. V. H. Veley, ” The Rate of 
Formation of Azo-derivatives from Benzenoid 
Diamines.” 4. Mr. A. H. S.xlway, ” The Synthesis 
of Substances Allied to Cotarnine.” 5. Messrs. 
J. C. Irvine and A. Hynd, ” Monomethylfructose 
and its Derivatives, Constitution of Fructose- 
diacetouc.” Mr. W. H. Mills and Miss A. M. 
Bain, ” Optical by active $-oximino-hcxahydro- 
enzoic Acidand the Configuration of the Oxi- 
mino-group. Preliminary Note.” 

Linnean, Burlington-house, W., 8 p.m. i. Prof* 
J. A. Thomson, ” The Alcyonaria of the Sealatk 
Expedition.” 2. Mr. H. A. S. Gibson, “The 
Cephalochorda of the Sealark Expedition.” 3. 
Mr. R. W, Harold Row, “ Report on the Porifera 
(collected by Mr. C. Crosslaod) in the Red Sea.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. W. E. Dalby, ** A Modern Railway Problem: 
Steam versus Electricity.” (Lecture I.) 

Friday, June 4...Royal Institution, Albemarle-street, 
W., 9 p.m. Professor J. R. Fleming, ** Researches 
in Radio-Telegraphy.” 

Geologists'Association, University College, WX.» 
8 p.m. Mr, Leonard Johnston Wills, “The 
Fossiliferotts Lower Keuper Rocks of Worcester¬ 
shire.” 

Saturday, June 5...Royal Institution, Albemarle-street, 
W., 3 p.m. Dr. £. F. Blackman, “The Vitality 
of, Seeds and Plants: (i) a Vindication of the 
Vitality of Plants.” 
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NOTICES. 


CONVERSAZIONE. 

The Society’s Conversazione will be held, 
by permission of the 'Irustces of the British 
Museum, in the i»-alleries of the Natural 
History Museum, South Kensington, on T ues¬ 
day evenin^»-, June 29th, from 9 to 12 p.m. 

The Reception, by Sir William H. White, 
K.C B., F.R.S., Chairman, and the other 
Members of the Council, will be held in the 
Central Hall from 9 to 10 p.m. 

A Selection of Mu.sic will be performed by 
the Band of H.M. Royal Eng^ineers, in the 
Central Hall, commencing at 9 o’clock. 

An In.strumental Concert by the “ Red 
Band,” under the direction of Mr. Thomas 
Hatty, will be given in the Fish Gallery from 
9 15 till 10.15 p.m., and from 10.30 till 11.30 
p.m. 

A Gramophone and Auxetophone Concert, 
under the direction of the Gramophone Com¬ 
pany, will be given in the Shell Gallery at 
intervals from 9.15 p.m. 

The lollowing portions of the Museum will 
be open :— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; adaptation of colour 
to surrounding conditions ; protective resem¬ 
blance, iltc. ; also specimens illustrating the 
food of Fishes, and the life-history of the Eel 
(east of staircase). 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavilion, 
at the West end, an exhibition of the Land 
and Fresh-water Vertebrate Animals of the 
British Isles. 

The Fish Gallery, containing the Great 
Basking Shark, the grotesque deep-sea fishes 
(case 44), the Tunny (cast* 38), the Tarpon 
and Angler-fish (case 27), the Lemon-sole 
(case 30), &c. 


The Shell Gallery, including a life-size model 
of a Giant Squid (N(‘wfoundland), and of a 
giant Octopus (California). 

The East and West Corridors on the First 
Floor, containing the Okapi, African Ante¬ 
lopes, and Giraffes. 

Light Refreshments will be supplied at 
Buffets in the North and South Corridors 
on the First Floor ol the Museum. 

Visitors travelling by District Railway (or 
other underground railways in connection 
therewith) will be allow'ed free use of the 
Company’s Subway, which leads from the 
South Kensington Station direct into the 
grounds of the Museum. 

F)ach member is entitled to a card for him¬ 
self (w’hich wdll not be transferable) and a card 
for a lady. These tickets will be issued 
shortly. In addition to this, a limited 
number of tickets will be sold to members of 
the Society, or to persons introduced by 
members, at the price of 5s. each, if pur¬ 
chased before the day of the Conversazione. 
On that date the price will be 7s. 6d. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretary at the offices of the 
Society, John-street, Adelphi, W.C. In all 
cases of applicati(»n by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets w ill apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping 
the sale of tickets or of raising the price, if it 
is found necessary, in order to restrict the 
number of visitors within reasonable limits. 

Further particulars as to the Musical and 
other airangements will be given in the Pro¬ 
grammes which will be distributed on the 
evening of the Conversazione. 
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PROCEEDINGS OF THE SOCIETY- 


INDIAN SECTION. 

Thursday afternoon, May 13th ; Sir George 
Birdwood, C.S.I., M.D., LL D., in 

the chair. 

The Chairman, in opening the meeting, ‘^aid : 
—It ib superfluous to introduce the reader of 
the paper to the distinguished audience assembled 
in this historic room.—-not only to let b m 
read his paper, but to greet himself mii'o the 
heartiest welcome,—his name being a hou'‘ehold 
word among all of us who are interested in the 
inspiring current histoiy of India, as that of one of 
the two select Indian gentlemen—the other being the 
Nawab Imad al Mulk.of the Hyderabad Peerage, S) ed 
Hossain Bilgrami, C.S.T.—appointed by His Majesty 
the King Empeior, to be the first Hindu and Muslim 
membeis, respectively, of the Council of the Secre¬ 
tary of State foi India, Lord Morley of Black¬ 
burn. Ml. Krishna Govinda Gupta was chosen 
from the Indian Civil Service, wheiein he long ago 
earned the enviable leputation he holds among his 
colleagues,—than which no man can possibly accjuiie 
any higher honour for himself; for theie is no suier 
guarantee of a man’s real intellectual and moral 
superiority, and official and peisonal woith, than to 
have thus approved himself a creditable and accept¬ 
able member of the most capable and eflicient, 
and the wisest and the most beneficent organisation 
for impelial rule the world has ever known. At the 
same time a place in our “ Council of the Indies,” as 
they would style it in Spain, confers on Mi. Krishna 
Govinda Gupta a distinction of its own, and assures 
him an abiding niche in this sovereign island’s temple 
of official fames ; and our pleasure in his having won 
his way into what is in reality an extension of the 
Imperial Cabinet is beyond any common pleasure, 
and is indeed the predominating sentiment that has 
gathered us together to-day to do him all the honours 
in oui power. AVith these woids of unfeigned and 
fervent welcome—facing the East after the iitual of 
Fairy Land, which still includes India—I ie«>pectfully 
commit the meeting to the commanding .spell of Mr. 
Kiishna Govinda Gupta’s discoursive charm. 

The paper read was : — 

SOME PHASES OF HINDUISM. 

By Krishna Govinda Gupia 

(Member of Council of India). 

Introduction. 

The population of India is 294 millions ; 
and by religions it includes over 207 million 
Hindus (70 per cent, of the total), nearly 62| 
million Mussulmans (21 per cent.), about 9J 


million Buddhists (3 per cent.), nearly all in 
Burma, leaving 6 per cent, for all other re¬ 
ligions, including nearly two million Christians 
(two-thirds of whom are in Madras and Tra- 
vancore), nearly 2.J million Sikhs, over 
million Jains, 94,000 Parsees, and over 8^ 
millions described as Animists. These figures 
bring into prominent relief the important 
position occupied by the Hindus among the 
peoples of India, an importance which is based 
not merely on their numerical superiority, but 
also on their material and intellectual pro¬ 
gress. 

Hinduism Defined. 

At the outset one is met with the difficulty 
that there arc* few words so undefined or so 
incapable of precise definition as the word 
Hindu, although most people have an idea, 
more or less vague, of what it refers to. A 
Hindu may be said to be one who professes a 
particular form of faith known as Hinduism, 
though this brings us no nearer to a right 
understanding of either term. 

The word Hindu did not originate with the 
people who are now designated by that name. 
The earliest Aryan settlers and their de¬ 
scendants through many centuries never 
called themselves ‘‘Hindus'’ or their re¬ 
ligion Hinduism. The word is ot com¬ 
paratively recent origin, and was first intro¬ 
duced probably by the Persians, and it is not 
difficult to see how it came into general use. 
The great river Indus, which, in a manner, 
forms the north-western boundary of India, 
and which every traveller from the West has 
to cross, is described in Sanskrit literature as 
“Sindhu." Philologists will tell us that the 
letters s and h are interchangeable, and in¬ 
stances of pronouncing s as h are numerous 
in colloquial Bengali at the present day. 
Later visitors from the West who came as 
immigrants or as invaders, when crossing the 
mighty Indus, not unnaturally named after 
it the people inhabiting the country on the other 
side of the river. It is particularly the case 
with Mohammedan writers, and the name has 
also found currency in Europe, and has since 
been adopted by the Hindus themselves. 

Of the four great religions—Hinduism, 
Buddhism, Christianity, and Islam—which 
represent the living faiths of the world at the 
present day, Hinduism is the oldest, and, 
unlike the three others, it has not a historical 
origin, nor does it recognise a single prophet. 
Moreover, unlike Christianity and Islam, 



June 4,1909. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


583 


Hinduism has no one single book which is 
believed to emanate from the Deity and there¬ 
fore to be infallible, though the Vedas, th^ 
sacred books of the Hindus, are regarded with 
great veneration, and there is a tendency to 
claim for them a divine origin. 

No Books of History. 

Hinduism has not been incorrectly repre¬ 
sented as the most comprehensive and 
elastic of the world’s great religions, and this 
characteristic is the natural outcome of its 
growth and development through many 
centuries. The Hindus possess no his¬ 
tory in the ordinary acceptation of the 
term ; no one has yet been able to com¬ 
pile a connected account of the Hindu 
period, say from 2000 n.c. to 1000 a.d., for 
the obvious reason that the Hindus never had 
any true historians among them ; and in this 
respect they widely differed from the Greeks 
and Romans on the one hand and the more 
modern followers of Islam on the other. 
This absence of historical instinct, this indis¬ 
position to put on record past and current 
events, has been ascribed to the essential 
spirituality of the Hindu mind, which looked 
upon earthly life as a mere drop in the 
great ocean of existence, and the wordly 
achievements of individuals or races as being 
of minor importance altogether. However, 
whatever may be the reason, the fact remains 
that the Hindus have no books of history. 
There are indeed coins, copper plates, rock 
inscriptions, archicological remains, genea¬ 
logical tables, legendary and other materials 
from which fragmentary accounts of Hindu 
rulers and emperors have been prepared 
especially with the help of such contemporary 
records as have been left bv.Greek writers and 
Chinese travellers. While we thus deplore the 
absence of a systematic account of the political 
growth of the nation, we have reason to be 
thankful for the great wealth of religious, tradi¬ 
tional, scientific, philosophical, and literary 
works which has been handed down to us, 
and from which one can form a fairly clear 
notion of the spiritual development of the 
people and of their manners, customs, and 
social organisation from the earliest times to 
the present day. In thus forming a picture of 
Hindu civilisation we are greatly indebted to 
the critical labours of Western scholars, which 
have enabled us to divide the whole period 
into distinct epochs, each covering several 
centuries and each marked by certain well- 
defined features. 


Aryan Immigration VedAvS. 

Without trespassing on any specially con¬ 
tentious ground it may be observed that the 
southern branch of the great Indo-European 
race poured in a mighty stream into the fertile 
plains of the Punjab, where the first Aryan 
settlement took place not later than 2000 K.C. 
and probably many centuries earlier. The 
Aryans came as conquerors and had to 
wrest the land from the indigenous occu¬ 
pants of the soil, the process being a 
comparatively easy one owing to the greatly 
inferior civilisation and physique of their 
opponents. The Aryans of those days 
worshipped the elements—such as fire, wund, 
sun, dawn, <S:c. Each patriarch was also the 
family priest and the sacred fire was kept alive 
in every considerable Aryan dwelling. The 
period was one of wars and conquests against 
the aborigines, and in the Vedic hymns the 
Aryans make triumphant references to their 
successes and implore their gods to make 
them all powerful against the barba.rians. The 
expansion of such a virile race was only a 
question of time, and the Aryan settlements 
rapidly extended to the valleys of the Jumna 
and the Ganges, and in course of centuries the 
whole of the fertile plains of northern India 
was occupied, and offshoots of them pene¬ 
trated from time to time to central and south¬ 
ern India, until the greater part of the Penin¬ 
sula was more or less leavened with the spirit of 
Aryan civilisation. 

With the political growth and expansion of 
the Aryans, their religious beliefs and practices 
also underwent marked changes. The Vedic 
period was followed by the second epoch, in 
which there was an immense development of 
forms and rituals on the one hand, and on the 
other attempts w'ere made—sometimes suc¬ 
cessfully—to peer through the elemental deities 
and to grasp the idea of a Supreme Being who 
was above the elements and whose spirit per¬ 
vaded the creation. The Upanishads, which 
were composed during this period, when 
divested of their pantheistic garb, went as 
near as possible to the conception of a 
supreme Providence—one without a second— 
all-powerful, all-merciful, and absolutely pure 
and benevolent. It should be remembered 
that the Upanishads came into being more 
than 1000 years n.c. The third period wit¬ 
nesses the substitution of the simple faith of 
the Vedas, and of the more sublime concep¬ 
tion of the Upanishads by an elaborate and 
complex system of ritual and sacrifice on the 
one hand, and the grow’th of a critical and 
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philosophic spirit as a protest against cere¬ 
monious observances on the other. The most 
notable event of this period is the birth, in the 
sixth century before Christ, of Sakya Muni 
or Gautama Buddha, whose religion of love 
and benevolence became in the next or fourth 
period, commencing with the reign of the 
great Asoka, in the third century before Christ, 
the dominant faith not only of India, but of the 
greater portion of Soiith-h)astern Asia. 

Buddhism.—Introduction of Image 
Worship. 

Up to this time, that is, for some 2000 years, 
the religion of the Aryans was free from 
idolatry or image worship, and temples, 
shrines, and places of pilgrimage were practi¬ 
cally unknown. Although Buddhism was a 
protest against class distinctions and sacer¬ 
dotal supremacy, yet it may be said to be 
directly responsible for the introduction of 
images for the purpose of worship, and from 
the fact that there are no pre-Buddhistic 
temples to be met with in any part of India, it 
may be inferred that , Buddhism greatly 
fostered, if it did not introduce, the erection 
of temples for enshrining images, a practice 
which must have received a considerable im¬ 
petus from the close contact into which the 
people of India were about this time brought 
with the Greeks through the conquests of 
Alexander the Great, and the intimate inter¬ 
course maintained with his successors by the 
princes of India. 

In course of time, Buddhism lost much of 
its pristine purity and simplicity, and received 
superstitious and idolatrous accretions—so 
much so that to this latter-day Buddhism may 
be traced the growth of Tantric worship, which 
is the worst and the most revolting form of 
the latest phase of Hinduism. The fifth and 
last epoch, which may be said to commence 
about 500 A.i)., is marked by the steady de¬ 
cline of Buddhism, and the revival of Hinduism 
in a form in which image worship was the 
main feature. Priestly imagination ran not, 
and the Hindu pantheon was filled with innu¬ 
merable gods and goddesses, even trees, 
rocks, hills and rivers being requisitioned for 
the purpose, and it is more than probable that 
it was during this period that a great stimulus 
was given to the reception of the aboriginal 
tribes within the fold of Hinduism, their rude 
and uncouth deities b^ing' assigned places, 
though subordinate ones, in the mythology of 
theit more powerful neighbours. It is interest¬ 
ing,to note that notwithstanding the low social 


status assigned to these tribes in the Hindu 
social body, they have always shown much 
eagerness to be admitted into it, although 
such admission meant the discarding of some 
of their best customs, such as adult marriage, 
absence of caste restrictions, <S:c. 

Later Hinduism. 

Buddhism marks the dividing line between 
ancient and modern Hinduism, and one cannot 
help feeling regret that the great movement in¬ 
augurated by Sakya Muni to free earlier Hin¬ 
duism from priestly domination, and to intro¬ 
duce a purer and more philosophic leligion, 
should, after a long careerof success, eventually 
end in the re-ascendency of Hinduism, but in 
forms and under conditions which were infinitely 
worse than those of the earlier faith. The 
orthodox Hinduism of the present day 1^, there- 
foie, not the Hinduism of the pre-Buddhistic 
period, but the debased form which rose on 
the ashes of Buddhism, and which adopted 
and amplified its system of image worship, 
and magnified the importance of shrines and 
pilgrimages. It seeks inspiration, not from 
the Vedas, with their simple nature worship, 
nor from the Upanishads, with their lofty 
spiritual ideals, but from the more recent 
Puranas, with their extravagant legendary 
tales, and from the more dubious works known 
as the Tantras. 

Elasticiiv of Hindui.sm. 

The above brief retrospect of the growth of 
modern Hinduism enables one to realise how 
it has come to be so comprehensive and shown 
such capacity for absorption. Octopus-like, 
Hinduism has swallowed up and assimilated 
the various cults and faiths that have from 
time to time appeared on the soil of India. 
The religion of Gautama Buddha differed in 
all its essentials from the Aryan faiths which 
preceded it, and which it very nearly sup¬ 
planted, and yet at the end of a thousand 
years Buddhism had disappeared completely 
from the land of its birth, and Buddha had 
become one of the many Hindu incarnations, 
so much so that a knowledge of that w^onderful 
movement was revived in India in recent times 
only by the studies and researches of Western 
scholars. The savage hosts of Sakas, Scy¬ 
thians, Huns, and ethers, who from time to 
time burst upon the Indian continent with irre¬ 
sistible force achieved but transient triumph, 
for no sooner were they settled in the country 
than they bowed to the superior Aryan civilisa* 
tion; and were content to be received in the 
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Hindu fold, and become part and parcel of the 
Hindu social organisation. Even the Greek 
settlers in the Punjab formed no exception to 
this general rule. 

Coming to more modern times, the only two 
faiths that have successfully resisted this 
absorbing process are Islam and Christianity, 
for the main reason that fresh preachers 
and adherents have continued to come to 
maintain their connection with the parent 
bodies. Yet in Southern India, where Catholic 
Christianity has made the most progress, caste 
is often recognised by the Indian converts, 
and it is conceivable that under old conditions 
Christ would have been given a place in the 
Hindu pantheon and his followers admitted as 
a sect of Hindus. Kabir, in the fifteenth 
century, headed a movement to bring about 
reconciliation between Hinduism and Islam, 
and the great Emperor Akbar entertained 
hopes of introducing a common religion for 
all his subjects. It may be remarked that 
Hindus in many parts of India show the 
greatest veneration for Mohammedan pirs, ot 
saints, and eagerly undertake pilgrimages to, 
and make offerings at, their shrines. 

In the domain of logic, theology, and philo¬ 
sophy Hindu writers occupy an unique position, 
and excel in all schools of thought, their 
magnificent works being the admiration of the 
learned of all nations. It will thus be under¬ 
stood how Hinduism contains tenets, beliefs, 
and practices, one or other of which w'ill satisfy 
all spiritual needs—from the loftiest form of 
pure monotheism—through various stages of 
pantheism, nature worship, atheism, philoso¬ 
phic scepticism—down to the grossest and 
most debased forms of idolatry. 

Hinduism, which is tolerant almost to excess, 
has seldom exhibited any missionary zeal ; it 
has, by a rigid system of caste distinctions 
and other restrictive methods, discouraged 
every form of direct conversion, and while it is 
constantly liable to loss of adherents by the 
proselytising activities of more aggressive 
faiths it cannot freely admit within its ranks 
converts from other religions. In these cir¬ 
cumstances the reason why the number of 
Hindus does not show any decline in the 
^g’gfregate is that Hinduism has from time to 
time received large accessions from animistic 
races. Nevertheless, it is a fact that the 
growth of Hinduism has not kept pace with 
that of its powerful rival, Islam, which not 
only carries out a vigorous campaign of 
proselytism, but offers the tempting gift of 
social equality to its followers. 


Anthropomorphism. 

All kinds of idolatry aim more or less at 
representing the Deity in the form of man and 
ascribing to Him human affections and pas¬ 
sions, but anthropomorphism has nowhere 
been carried out to such systematic lengths as 
in modern Hinduism, and the worship of the 
various gods and goddesses that are enshrined 
in the innumerable temples mainly takes the 
form of offering to them food and services such 
as are enjoyed by princes and other people of 
affluence. The best illustration of this will be 
found in the ritual of the great temple of Jagga- 
nath, at Puri, on the coast of Orissa. There 
the domestic service of the idols is performed 
by 64 sets of servants, each complement hav¬ 
ing its duties assigned to it to the minutest 
detail, and nothing being omitted from the time 
of getting up in the morning to going to bed 
again at midnight—the mid-day siesta in¬ 
cluded. Cooked viands and light refreshments 
are served up at regular intervals, music and 
dancing being provided at the principal meals. 
The consecrated food is then partaken of by 
the pilgrims and other devotees, many of 
whom never eat any other. The temple kit¬ 
chen is so arranged that it can easily supply a 
meal for 50,000 people, and more, if necessary. 
There is ample provision of costly dresses 
and jewellery suited to different occasions and 
different seasons. The car festival represents 
the annual outing to the garden house. 

The extreme humanity of Hindu religion is 
evidenced by the fact that the food served to 
the gods is wholly vegetarian, and meat and 
fish form no part of it. No sacrifice of animals 
is permitted, and it has now come to be re¬ 
recognised that the loss of life which at times 
attends the car festival is not due to the 
blood-thirstiness of Jagganath, or a fanatical 
impulse of self-immolation on the part of the 
devotees, but is the result of pure accident. 

There is, however, one exception. The 
worship of a certain deity representing the 
active female principle of the universe is never 
complete without the shedding of blood, and 
she has even to plead guilty to a hankering 
for human sacrifice. It is not surprising that 
this dread mother, as her votaries call her, 
used to be invoked by the llings before they 
started on their nefarious expeditions, and is 
even now looked upon as the protectress of 
robbers, assassins, and other perpetrators of 
foul deeds. 

Main Features of Modern Hinduism. 

It would be a difficult task indeed to state 
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clearly what the orthodox Hinduism of the 
present day is. A few facts can, however, be 
predicated of it. It is mainly and substantially 
idolatrous, and ima^e worship, in which 
anthropomorphism plays an important part, is 
its principal feature. It has many cults, 
many sects, each having its special gods and 
goddesses, but all combine to venerate the 
entire Hindu pantheon. 

It is non-congregational, that is to say, in 
Hindu temples there is no joint worship in the 
sense that there is service in a Christian 
church or Moslem mosque. The actual wor¬ 
ship in the temples is performed daily at stated 
hours by the priests—often with closed doors, 
accompanied by offerings of fruit, flowers, and 
cooked food. The votaries go in singly or in 
batches, simply to do obeisance to the idols 
and afterwards partake of the holy food. At 
home the orthodox Hindu after his morning 
bath and before he has broken his fast, daily 
worships his special deity, usually symbo¬ 
lised in a simple form, such as the lingam 
of the Saivas, or the small round stone of the 
Vaishnavas, the worship consisting of the 
offer of flowers and incense, and the recitation 
of certain formuLaj in Sanskrit. 

The Hindu has always been keenly alive to 
the beauties of nature, and every romantic 
spot, every towering peak, has for him a 
hallowed association which lifts him in a 
tribute of thankfulness to the Great Giver. 
In modern Hinduism the greatest import¬ 
ance is attached to pilgrimage, and in no 
country are there so many famous shrines as 
in India. Some of the large rivers are invested 
with great sanctity, the holy Ganges occupy¬ 
ing the foremost place in this respect, and 
bathing on particular days, marked by the 
conjunction of certain planets and in particular 
localities, is supposed to bring such excep¬ 
tional merit that, on these rare occasions, 
the gatherings are immense. The people in 
such cases will undergo any sacrifice or put up 
with any hardship or inconvenience to perform 
the pilgrimage. As in other countries, women 
form by far the largest number of pilgrims, for 
they are not only more subject to religious in¬ 
fluences than men, but in India a pilgrimage 
affords them the only chance of breaking 
through the seclusion of the zenana and seeing 
something of the outside world. Railways and 
steamers have done much to make pilgrimage 
easy and comfortable, but even in those days 
when there were no such conveniences, and 
when the roads were mere tracks and were in- 
with robbers and highwaymen, it is 


surprising what vast numbers visited the 
various shrines. In pursuance of the idea of 
a common reverence for all the deities the 
various sacred places receive attention, not 
only from their own adherents but from all 
other Hindus. 

Hindu Society Patriarchal. 
Ancestor-worship. 

Like that of most ancient peoples the social 
organisation of the Aryans was based on the 
patriarchal system, and the head of the family 
was always looked up to and regarded with 
respect and reverence. Veneration for the 
living led up to the worship of the dead, and 
ancestor-worship has been a prominent trait of 
Hinduism from the earliest times. Not only 
are elaborate funeral ceremonies performed at 
death and a few days afterwards, but obsequies, 
in which libations to the manes form the chief 
feature, continue to be regularly performed for 
several generations, and also on every festive 
occasion as birth, marriage, &:c. No one is so 
well qualified to perform this duty as a male de¬ 
scendant, and it thus became a primary neces¬ 
sity with a Hindu father to have a son. This 
obligation was considered so paramount that, 
failing legitimate issue, various devices were 
adopted to supply the deficiency. In Manu 
no less than twelve kinds of sons are men¬ 
tioned, but at the present time only two of 
them are recognised, viz. (i), legitimately be¬ 
gotten, and (2) adopted. When adoption is 
decided on there is a formal transfer on the 
one side and formal acceptance on the other, 
accompanied by a solemn ritual, in which, in 
the presence of assembled relations and friends, 
the adopted son is made to lose his own 
patronymic and assume that ot his adoptive 
parent. Henceforth he ceases to belong to 
the family of his natural father and is com¬ 
pletely grafted on to that of his adoption. 

The duty of making offerings to the manes 
was considered of such importance that the 
law of inheritance was based on the capacity 
for undertaking this function ; and whether a 
person can succeed to another’s estate as his 
heir depends in a chief measure on his eligi¬ 
bility to perform the funeral rites. 

To this general rule the Nairs on the coast 
of Malabar in Southern India furnish the only 
exception. Among them it is the sister’s son 
that succeeds, as the community does not 
observe the ordinary marriage customs. This 
rule of succession is in force in the princely 
houses of Cochin and 1 ravancore, whose chiefs 
are Nairs. 
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JOTNT Family System. 

As a corollary of the patriarchal system, 
joint families have prevailed in Hindu house¬ 
holds from the earliest times, and are still to 
be largely met with in spite of the action of 
modern disintegrating influences. The system 
has its defects as also its merits. It certainly 
cramps and retards individual growth and de¬ 
velopment, and impairs the sense of personal 
responsibility and self-ieliance. On the other 
hand, it teaches altruism and other virtues, 
and fosters love and affection for one’s rela¬ 
tions. So long as there is a single bread¬ 
winner in the family all the members are 
cared for, while provision is made for all 
those, such as widows and orphans, who are 
unable to earn a living; and anyone w’ho out of 
selfishness fails to discharge this duty is 
strongly reprobated by his neighbours. It is 
thus that poor-laws and workhouses are un¬ 
known in India. It is no uncommon spectacle 
to see a man toiling and striving to support 
kinsmen who in this country would have no 
claim on him. 

Honourin(} GrRsrs. 

A bright feature of Hinduism is the 
welcome extended to guests—not merely those 
who have been bidden to the house, but abso¬ 
lute strangers who may happen to seek food 
and shelter. Until quite recently hotels and 
hostelries were unknown in India, and even 
now they are found only in the larger centres 
of population. Rest-houses and serais were 
to be met with occasionally, but only along 
the main roads. In most places there was no 
accommodation for travellers, who had, there¬ 
fore, to rely upon the hospitality of the people 
of the localities through which they had to 
pass, and they did not rely in vain, for in every 
village of any importance there were one or 
two well-to-do people who kept open houses, 
where wayfarers of every description found 
food and shelter free at all hours of the day and 
night. There are many pious Hindus, both 
men and women, who would not break their 
own fasts until they have entertained some 
stray arrivals, for they believe in the Hindu 
aphorism, ** A guest embodies all the 
divinities.” 

Hindu Caste System : its Growth 
AND Development. 

The one special characteristic which distin¬ 
guishes Hinduism from all other religions is its 
caste system. Class distinctions are familiar 
to all communities. Every society is divided 


into sections, the members of which group 
themselves according to certain common ties 
and interests based mainly on birth, culture 
and wealth. But there is no insurmountable 
barrier between the classes, which are con¬ 
stantly liable to loss and gain, and there 
certainly is no restriction as to food and drink. 
Caste, as understood by the Hindus, is, how¬ 
ever, of a very different kind. It is based solely 
on birth, and a Brahman however poor, how¬ 
ever ignorant, will rank higher than one of a 
lower caste who may be his superior in wealth 
and education. Then, again, in no other com¬ 
munity are there any restrictions of food and 
drink, but a Hindu belonging to a higher 
caste may not touch food prepared by one of 
a lower caste. A Brahman is, therefore, always 
sought after for service as cook, for all other 
castes will eat food prepared by him and this 
goes on with every descending grade. There 
are also restrictions regarding drink, but they 
are not so severe as in the case of cooked food. 
The various castes and sub-castes are endo- 
gamous and no one may marry out of his caste, 
though within the caste a certain amount of 
exogamy is maintained by prohibiting marriage 
alliances between families supposed to be 
descended from a common ancestor. The 
castes thus form, as it were, so many w^ater- 
tight compartments without any communica¬ 
ting doors. 

In all civilised communities certain distinc¬ 
tions are observed for social purposes, but they 
are not rigid or stereotyped, and they can be, 
and are often, got over. No embargo is placed 
on food or drink, nor is there any prohibition of 
inter-marriage. But nowhere else in the world 
can anything be found at all resembling the 
Hindu caste system. Yet it was not always so 
rigid or exclusive. It is beyond doubt that the 
Aryan immigrants who crossed the Indus and 
occupied the Fanjab w'ere not divided into 
separate castes. They formed one solid com¬ 
munity, held together by the strongest tie of 
common interest, and actuated by the common 
desire to triumph over the aboriginal tribes 
that opposed their progress and settlement. In 
those pre-historic times the patriarch of each 
family offered libations to the elemental gods, 
accompanied by hymns, very often of his own 
composition, at the sacred fire which was 
kindled and maintained in every house. He 
also fought battles against the common enemy 
and in times of peace tended his flocks and 
cultivated his lands. 

In course of time, the Aryans grew and 
prospered, and spread out in different direc- 
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tions. The simple libations to the gods were 
replaced by elaborate ritual and sacrifice, 
and it became necessary for certain families to 
undertake the soU' direction of all religious 
observances, and they thus formed the nucleus 
of a priestly class, which, by a slow process of 
evolution, hardened into the highest or Brah- 
manical caste. In the same w^ay, the duty of 
fighting and governing came to be monopo¬ 
lised by others, noted for their capacity and 
bodily vigour, and these gradually crystallized 
into the kshatrtya, or military caste ; and last 
of all, the great body of the people, the real 
workers—scribes, artisans, mechanics, and 
husbandmen formed into the third class—the 
vatsays. Outside the Aryan circle, were the 
despised aborigines, whom the new comers 
vanquished, and reduced to a state of serfdom, 
and they were the sudras^ whose main occupa¬ 
tion was domestic service. The three highest 
castes were dw 7 ja, or twice-born, their initia¬ 
tion at an early age into the Aryan fold by a 
solemn ceremony, when they first took the 
sacred thread, being regarded as their second 
birth. For many centuries they enjoyed certain 
privileges in common, and marriage was per¬ 
mitted, not only among persons of the same 
caste, but men of a higher caste took brides 
from any of the lower castes ; and the restric¬ 
tions regarding food and drink were far less 
strict. 

The Aryans, like their modern representa¬ 
tives in Europe, were proud of their fair 
colour; and it is interesting to note that the 
Sanskrit word for caste is which liter¬ 

ally means colour, signifying that originally 
there were only two castes, viz., the white 
Aryans, and the aboriginal tribes of darker 
hue—a distinction which has manifested itself 
in another form at the present day, so truly 
does history repeat itself, and a just nemesis 
overtake all arrogance. 

Comparison with Medi.tcval Europe. 

The phase of Aryan society, with its three¬ 
fold division into priests, soldiers, and workers, 
may not inaptly be compared with what existed 
in mediaeval Europe, where there were at the 
top the powerful body of priests and monks— 
the recognised exponents of religion and 
learning, next to them the barons and feudal 
lords, whose sole occupation was that of arms, 
and last of all, the great body of workers, who 
were looked down upoii by the other two 
classes. But in Europe, the class distinctions 
pever got stereotyped into the rigidity of Aryan 
paplps in India. The vow of celibacy which, 


in Europe, the priest had to take, made Jhc 
formation of a hereditary sacerdotal caste im¬ 
possible, and the military also continued to be 
recruited from the more daring and ambitious 
among the civil population. 

In India, the simplicity of the old caste 
system which at the beginning recognised 
only three Aryan classes and one non-Aryan, 
gradually disappeared, giving place to a more 
complex and elaborate social organisation in 
which the various guilds and professions were 
constituted into distinct castes, separated by 
many restrictions as regards marriage, food, 
and drink, and all exclusive and self-contained. 
The process was facilitated by the peculiar 
position of the Aryans in India. 7 'he country 
was surrounded by all but impassable barriers, 
which prevented active intercourse with the 
world outside, and within the conquerors 
formed a select body jealous of their 
race and descent, and yet not quite suc¬ 
cessful in preventing the admixture of 
non-Aryan blood. There are many theories 
as to the origin of caste in India, but 
the one put forth here does not appear 
to be unreasonable—viz., that caste was 
the outcome of two factors, occupation 
and birth. While among the pure-blooded 
Aryans caste was almost entirely the product 
of varying occupations, many of the lower 
castes represent aboriginal tribes received into 
the Aryan community, and profession does 
not necessarily constitute a factor in their 
formation. 

As has already been remarked, popular 
Hinduism does not recognise converts, and 
no one can be a Hindu who has not been born 
such. But it is not necessary to subscribe 
to any particular form of faith or belief; 
all that is necessary in order that one 
may remain in the Hindu social pale 
is not to marry outside one’s caste or sub¬ 
caste—a condition which admits of no 
exception. Certain rules regarding food and 
drink must also be observed, though they are 
now frequently broken, especially in the large 
cities, without involving any serious penalty. 
It is likewise incumbent to have certain forms 
of ritual performed by priests on the occasion 
of birth, marriage, and death, and in the case 
of the highest castes, also on the occasion of 
assuming the sacred thread. 

Early Marriage. 

The practice of early marriage is largely 
prevalent among Hindus, and every effort 
is made, especially among the higher castes^ 
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tQ marry a girl before the age of puberty. 
Taking the whole population in India, only 
one-third of the total number of females are 
unmarried, and of these three-quarters are 
under the age of ten, and seven-tenths of the 
remainder under fifteen. In India 78 per cent, 
of the females between 15 and 45 are married 
compared with 47 per cent, in England. 
Much is said of the woes of Hindu widows. 
But so far as the community at large is con¬ 
cerned the complaint is very much exagge¬ 
rated. It being a cardinal duty with a Hindu 
father to marry every one of his daughters, it 
stands to reason that he should object to the 
re-marriage of widows, which would reduce 
the number of eligible bridegrooms. Besides, 
the sufferings of a widow are perhaps no 
greater than those of a spinster, and the 
proportion of widows is no larger than that of 
spinsters in this country, the fact being that a 
considerable portion of women in every country 
must remain without the society of husbands, 
whether as widows or spinsters. Though it 
may be conceded that a widow’, in India as 
elsewhere, has every right to re-marry, and 
that no obstacle should be thrown in her w’ay, 
yet the question of the re-marriage of widows 
is of minor importance to the community, and 
there is a tendency to magnify individual cases 
of hardship. 

PosiriON OF Hindu Women. 

There exists a good deal of misconception 
regarding the position of w’omen in India. It 
is asserted that they are immured within the 
walls of the zenana, where they spend their 
time in idleness and inanity. No picture could 
be further from the truth. The seclusion of 
W’omen is foreign to Hindu traditions, and no 
trace of it can be found in early Sanskrit litera¬ 
ture ; on the contrary, there are numerous 
instances proving the absence of any such 
practice. The custom w’as no doubt intro¬ 
duced by the Mohammedans and spread during 
periods of anarchy and unsettled government; 
it was always confined to the higher classes. 
As regards the masses constituting the bulk 
of the population, the women in most parts of 
India are as free as in Europe. Even among 
the better classes the zenana system is lax 
with the Hindus in Madras and Bombay ; but 
w'hether their movements are restricted or not, 
the Hindu ladies exercise an influence in family 
affairs which is far greater than is known here. 
The oldest lady in the family is looked up to 
with respect and veneration by all the mem¬ 
bers, both male and female, and nothing of 


any importance is done without consulting her 
or obtaining hei consent. If she happens to 
be a woman of strong character, as she not 
unfrequently is, she exercises undisputed sw’ay 
within her little world; and such cases are 
within the know’ledge of every Hindu. The 
ladies also lead active and useful lives. They 
usually do all the cooking, and are most in¬ 
dustrious in the management of their household 
affairs. They are devoted to children, but 
want of education stands in the way of their 
making full use of their opportunities, especially 
of looking after the upbringing of the little ones 
and exercising that healthy home influence over 
them which is such a bright feature in the best 
English families. 

Rkascendancv of Hinduism. 

Reference has already been made to the 
gradual grow'th of priestly supremacy and 
hardening of caste distinctions, and to efforts 
made by Buddhism to combat both. In the 
great religion which Gautama founded there is 
no room for Brahmans, for he preached the 
brotherhood of man ; but after several centuries 
of prosperity, Buddhism began to decline. 
The intellectual superiority of the Brahman 
finally asserted itself again, and Hinduism 
once more raised its head and existed side by 
side with Buddhism until in the eighth century 
a Brahman of marvellous intelligence—by 
name Sankaracharya—appeared, w’ho in the 
course of a short life (he died at the age of 32), 
dealt a death blow to Buddhism and effected 
the complete revival of Hinduism. It w’as not, 
however, the virile faith of the early Aryans, 
but a debased form of superstition which 
was indicative of national degradation ; and 
when later the victorious followers of Islam 
poured in from the West they found an enemy 
enervated by an unw’holesome faith, and 
divided against itself by the most pernicious 
system of caste that the world had ever known. 
The political pow'er of the Hindus crumbled 
to pieces, and the country fell an easy prey to 
the Mohammedan sword. 

Reforming Movemenis. 

Attempts in the same direction—viz., to 
break through caste and superstition—have 
been made from time to time from the early 
period of Mohammedan rule, the presence of a 
powerful religion that abhorred idolatry and 
recognised the equality of man, doubtless 
acting as a great incentive. Ramiinuja, who 
belonged to Southern India and lived in the 
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twelfth century, preached the unity of God, 
the only A^ay to salvation, according to him, 
being love of God. A few generations later a 
follower of his—Ramananda—inculcated the 
same noble doctrine in Northern India. Kabir, 
who was a disciple of Ramananda, made it 
the great mission of his life to unite Hindus 
and Mohammedans. “ The city of the Hindu 
God,’* said he, “ is in the east (Benares); the 
•city of the Mohammedan God is in the west 
(Mecca), but search your hearts and there you 
will find the God of both Hindu and Moham¬ 
medan.” N.'inak, who was born in the 
latter part of the fifteenth century, had a 
similar object in view, and almost contempo¬ 
raneous with him was Chaitanya, who in 
Bengal preached the gospel of divine love with 
conspicuous success. 

All these reformers agreed in discounting 
sacerdotal supremacy and abjuring caste, 
Among Chaitanya’s adherents were converts 
from Islam, who freely joined in their love- 
feasts. Chaitanya spent many years in Orissa 
and ended his life under the shadow of the 
temple at Puri, and it is an interesting fact 
that though caste is closely guarded through¬ 
out India, a considerable amount of laxity is 
to this day permitted within the precincts of 
the city of Jagganath, where a Brahman un¬ 
hesitatingly partakes of holy food from the 
hands of one much lower than himself, whose 
touch would be pollution outside of this sacred 
spot. 

Brahma Sam\j and Arya Samaj. 

Coming to mon^ recent times, the nineteenth 
century is marked by two notable movements 
striving for a purer faith. Bengal witnessed 
the birth of Brahrnaism, which is theism pure 
and simple, and is not to be confounded with 
Brahmanism ; and several years later the 
Arya Samaj appeared in the Punjab. Both 
these movements are the outcome of the con¬ 
tact of the East and the West. The British 
supremacy in India began in Bengal with 
Clive’s victory at Plassey, in 1757, and before 
many decades w'ere over, the effects of the 
study of English literature became manifest in 
unsettling the minds of the people, and shaking 
their faith in the religion of their ancestors, 
and at one time it appeared probable that the 
efforts of a band of able and zealous mission¬ 
aries would be crowned with success, and that 
Christianity would claiip many high-class con¬ 
verts. It was at this juncture, when the minds 
of the Hindus were in a state of apprehension, 
that a miin arose who was pre-eminent in 


thought, culture and attainments, and who 
turned the tide of unbelief towards an alto¬ 
gether different direction. This man was 
Raja Ram Mohan Ray. He was born in 
1774, and early gave indications of great 
capacity. He was well versed in Sanskrit, 
Arabic, Persian, English, Hebrew, and other 
languages, and was at the outset inspired by a 
careful study of the Upanishads ; and his first 
impulse was to revive the sublime doctrines of 
those writings. But he was also greatly in¬ 
fluenced by a study of the Koran and the Bible, 
and Brahrnaism as founded by him, and as 
it has remained ever since, was an cclective 
faith, taking what was best in the other reli¬ 
gions, and freely borrowing from them. It 
has thus assimilated the severe mono¬ 
theism of the Koran, the fatherhood of 
God, and the brotherhood of man, and 
all the sublime morality that the Bible 
teaches, and the personal communion and 
spiritual elevation which are to be learnt 
from the Upanishads. On the other hand, it 
differs from all the other religions by refusing 
to accept any book as sacred in the sense of 
being a direct revelation from God, or to recog¬ 
nise any mediator or prophet through whom 
alone salvation is to be attained. Conscience, 
intuition, and divine inspiration as the result of 
intense communion with God are held to be 
the only guides in the path of religion. The 
founder of Brahrnaism was not only a great 
religious reformer, but was also a pioneer in 
all social reforms, and he actively helped Lord 
William Bentinck in putting down suttee or 
the burning of widows and other evil prac¬ 
tices. 

I may remark in passing that the Raja 
was the first Indian of any note to cross the 
seas, for he came to England in 1831 and was 
present in the House of Commons when the 
debate on the first Reform Bill took place. 
His sad death in the following year was deeply 
mourned and his cremated remains lie buried 
in Stapleton-grove Cemetery, Bristol. 

The impulse given to social reform by 
the Raja has been w^ell-sustained by his 
followers, who have always taken a lead¬ 
ing part in all social movements, such as 
abolition of caste and early marriage, 
promotion of re-marriage of widows, edu¬ 
cation of women , and doing away with 
their seclusion, and the uplifting of the 
lower classes, besides taking a share in all 
philanthropic measures, such as famine relief, 
drc. ; and it may be said that in proportion to 
their number the Bi?ahmas have done much in 
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all these respects. After the Raja the two 
great men who did most to spread Brahmaism 
were Debendranath Tagore, and Keshab 
Chandra Sen. The reception given to the 
latter when he visited England in 1870 must 
be within the recollection of some of us present 
here. Branches of the Brahma Samaj are 
now established in all parts of India, and its 
adherents number some of the most cultured 
and influential men. 

The Arya Samaj owes its origin to Daya- 
nand Sarasvati. It regards the Vedas as 
inspired and the only direct revelation from 
God, and aims at purging Hinduism of its 
accretions and restoring the simpler faith of 
ancient times. In common with Brahmaism, 
it discards caste and idolatry, permits the 
re-marriage of widows, allows conversion from 
other faiths, encourages adult marriage of 
both sexes, and fosters education, but it lacks 
the eclectic character of Brahmaism, and its 
attitude towards other religions is not always 
friendly or tolerant. It has taken deep root 
in the Panjab, where it carries on an active 
and successful propaganda, and is rapidly 
extending in the neighbouring provinces, 
though elsewhere, in Madras, Bombay, 
and Bengal, it is yet practically unknown. 

lime will not permit me to refer to other 
movements each of which claims many fol¬ 
lowers, such as the ecstatic and fervid piety of 
Ramkrishna Paramhansa, vedantism of which 
Swami Vivekanand was such an able ex¬ 
ponent, and theosophy, which is the product of 
the Western mind upon an Eastern basis, and 
which has been eagerly adopted by those 
Hindus who were unwilling to break away from 
the orthodox fold, but were yet glad to find 
in the new cult some satisfaction for their 
higher cravings. 

People in this country hear only of political 
unrest and of its various manifestations. They 
take little heed of the great religious upheaval 
that has overtaken the Hindu world and of the 
various agencies that are at work for bringing 
about spiritual reform. From the earliest times 
the Hindu mind has been specially prone to 
religious emotions, and a Hindu above all is 
spiritual. His everyday life is mixed up 
with religion and his care is more for the 
next world than for this. Hinduism is pass¬ 
ing through a crisis which may well be de¬ 
scribed as severe, and it remains to be seen 
Ijow far its powers of adaptation and assimi¬ 
lation, which have stood in such good stead in 
=the past, will come again to its help, and in 
what form it will ultimately emerge. 


Evils of the Caste System. 

The greatest bulwark of Hinduism is caste, 
and the various castes have been kept intact 
by restrictions of food and marriage. It is 
a matter for common observation that the 
restrictions of food are being gradually re¬ 
laxed, so much so, that in the large 
cities like Calcutta, they have nearly lost 
all their force. I remember the time whep 
a breach of the sumptuary rules entailed the 
severest penalties, including social ostracism. 
But we have now the satisfaction of witnessing 
the practical disappearance of the old dis¬ 
abilities. Railways and steamers have come 
in to the aid of English education in relaxing 
the restrictions on food, and men who have 
been on a visit to foreign countries are re¬ 
admitted to caste with or without purificatory 
ceremonies. I am aware that among the 
masses, and even among the educated classes 
in some parts of the country, the caste rules 
are still strictly observed. But a great and 
perceptible breach has been made, and it is 
daily widening; the future is thus full of hope. 

The rules regarding endogamy are. how¬ 
ever, strictly observed, except among those 
like the Brahmas and Arya Samaj ists, who 
openly encourage intermarriage; but even 
among the orthodox people something m the 
same direction is being done, by permitting 
marriages between subdivisions of the same 
caste. 

Of all the evils that afflict Hindu society, the 
caste system is one of the worst. In the pecu¬ 
liar circumstances of the settlement and deve¬ 
lopment of the Aryans in India, the growth of 
the caste system w^as perhaps inevitable. It 
may have had its uses at one time in making 
each caste particularly zealous in maintaining 
its own pre-eminence, and thus prompting a 
Brahman to excel in learning, a kishvtrya in 
warfare, and a vanya in his particular craft. 
But there can be no doubt that the rigid form 
which it ultimately assumed, and in which it 
has continued for centuries, has done much to 
stifle the healthy growth of the nation, and 
instead of making for unity and cohesion, 
has fomented dissensions among the various 
classes, fostered pride and arrogance on the 
one side and servility and resentment on the 
other, raised difficulties in the way of free 
social intercourse, thrown obstacles in the 
path of travel, caused physical deterioration, 
and been one of the main factors of thf» de¬ 
generation of a once great race. Admitting 
that in past times the system served some 
useful purpose—there is no denying the fact 
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that at present it has not a single redeeming 
feature—and if the Hindu is again to lift his 
head and take part in the great work of 
nation building, he must revert to his original 
Aryan type and demolish the barriers that 
divide the community. 

Education is no longer the monopoly of the 
privileged few, and the learned professions are 
now open to all classes. The great masses 
are beginning to pulsate with the common 
pride of humanity, and refuse to accept the 
doctrine that birth and not capacity should 
decide one’s status and rank. But instead of 
boldly disowning caste, the depressed classes 
at times strive for a higher position in the social 
framework by trying to prove their supposed 
identity with some recognised superior caste. 
Such attempts only lead to collision with other 
classes and intensify existing estrangements 
without bringing any corresponding advantage 
to their authors. 

Evils of hARLY Marriage. 

Another canker which cats into the vitals of 
Hindu society is early marriage. It is diffi¬ 
cult to trace the origin of this pernicious 
custom, for the Aryan settlers certainly did 
not practise it. In the Rigveda the god of 
marriage is entreated to “ go to some other 
maiden who is still in her father’s house and 
has attained the signs of the age of marriage,” 
and again to “go to an unmarried maiden 
whose person is well developed.” Even much 
later, Kalidasa, the Hindu Shakespeare, who 
nourished in the sixth century after Christ, 
describes the heroine of his immortal drama 
“Sakuntala” as having attained the bloom 
of her youthful loveliness, when she meets her 
lover. "‘ Svayam bara, ’ ’ the choice by a princess 
of a husband from several suitors in open 
assembly, was a recognised custom in royal 
houses. The practice of early marriage was 
of slow growth, beginning perhaps with the 
natural anxiety of a comparatively small com¬ 
munity of .strangers fighting their way against 
powerful enemies, and in urgent need of popu¬ 
lation to open up the country to have children 
as early as possible ; and later, when troublous 
times came, parents were doubtless anxious 
to provide their daughters with partners who 
would also be their protectors as soon as prac¬ 
ticable. But whatever the reason, the un¬ 
natural custom has .become universal among 
the higher classes. . Its evil effects upon the 
community are but too apparent. It has been 
the main factor in the physical deterioration of 
jthe, race and in stunting the growth and de¬ 


velopment of individuals of both sexes. Girls 
who should be in the playground or at school 
are carried off to lead unhealthy lives in seclu¬ 
sion and undertake the responsibilites of a 
mother when they are yet unable to take care 
of themselves. Education in the proper sense 
of the word is thus impossible for girls belong¬ 
ing to orthodox families, as they have to leave 
school before they have had time to acquire 
the rudiments of learning. 

The young man is no less handicapped. He 
becomes burdened with the cares of a family 
before he has finished his education. He is 
not free to go about and seek a suitable career 
but must accept anything that may come in 
his way to meet his immediate necessities. 
But the worst effects fall upon the issue of 
such child-marriages, and they come to this 
world weighted among other disadvantages 
with an enfeebled constitution. 

The hufferings of child - widows are well 
known. They, along with widows of maturer 
years, are subjected to hardships and disa¬ 
bilities, which makes their budding lives miser¬ 
able; but there could not be child-widows if 
there were no child-marriages. The stoppage 
of child-marriage would at once make child- 
widows impossible. 

It is a hopeful sign that the people are 
beginning to realise the evils of this unnatural 
custom, and the difficulty of securing eligible 
bridegrooms is raising the marrying age of 
girls. The young men are learning to resist 
the importunities of their parents for early 
wedlock. Progress so far has been slow, but 
there is hope of acceleration as time proceeds. 

Conclusion. 

A deep esoteric meaning ig claimed for every 
symbol of image-worship ; and expounders and 
apologists have not been wanting who have 
tried to lift the veil and give a glimpse of the 
underlying spirituality. Skilful and deft hands 
have woven many a charming and plausible 
tale round what, to ordinary minds, appears 
only commonplace. But those who are behind 
the scenes know only too well how the sub¬ 
stance has been forgotten in the form, and 
how the overgrown husk has taken the place 
of the kernel. 

Ever since the advent of the Aryans, upwards 
of 4,000 years agO;,^<lndia has been the land of 
religion. Of the four greatest faiths that the 
world has known India has been the birth¬ 
place of two. From earliest times and long- 
before the dawn of civilisation in the West, 
the best intellects of India have striven to un* 
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ravel the mystery of life, to distinguish between 
mind and matter, and to solve the problem of 
the future state. In their achievements in the 
domain of philosophy they anticipated the 
loftiest conceptions of European thinkers. No 
higher or purer ideal of the Supreme Being 
has ever been inculcated than in the Upani- 
shads, and some of the most sublime truths 
that the world has ever known, are to be 
found in the immortal Gita. The Aryan 
sages have shown that by intense subjec¬ 
tive concentration they are able to perform 
deeds which, to the uninitiated, appear to be 
supernatural. In their earnest endeavour to 
prepare for the hereafter they have shown the 
greatest contempt for things mundane, and 
spiritual eminence has always been honoured 
beyond anything else. Regard for truth and 
honour was at one time so great that the hero 
of one of the two great epics went into long 
voluntary exile in order to satisfy a gambling 
debt, and that of the other gave up the throne 
and repaired to the forest in order to enable 
his father to keep his vow. The laws of war 
were marked by a humanity which is unknown 
in any other country. The descendants of such 
a spiritual race cannot drift into scepticism or 
irreligion, and it is to be hoped that the un¬ 
settling of beliefs caused by contact with the 
West will only be temporary, and that in future 
the religion of the Hindus will be purged of all 
superstitious excrescences, and contain not only 
what is best in their ow n ancient faith, but also 
such precious gifts as the other noble creeds 
have to offer, and that exclusiveness will give 
place to a wider sympathy and a truer recog¬ 
nition of the brotherhood of man. 


DISCUSSION. 

The Chairman (Sir George Birdv/ood) said his 
observations on Mr. Gupta’s lecture, with which he 
found himself m almost complete agreement, should 
not be discoursive but discursixe. It was the tradi¬ 
tional duty of the Chairman on such occasions to 
make something of a set speech by way of encouraging 
others to take part in the discussions on the papers 
read; but thcie was very little room for any formal 
criticism of Mr. Gupta’s admirably methodised, and 
loftily inspired, and eloquently expressed discourse, 
and as he wished to invite Sir Arundel Arundel 
and Sir Steuart Barley respectively to move and 
second the vote of thanks to Mr. Krishna Govinda 
Gupta, he desired, at that late hour, to stand as little 
in their way as possible, and would confine bis re¬ 
marks on the paper for the most part to a few supple¬ 
mentary statements. The word hindu meant, 


among the Iranian Ary as, liver; and their geographi¬ 
cal denomination Hapta - Hindu, “seven rhers” 
countr}% referred to the region about Herat, with its 
actual or imputed “ sacred seven ” rivers. Among the 
Indian Aryas, who invented the Sanskrit, t e. “Per¬ 
fected” Indo-European language, the letter ‘*h’^ 
changing to “ s,“ they spoke of “ the Sapta-Sindhu,” 
referring this form of the denomination to the noitb- 
western marches of India, where the Sanskrit word 
for “river” yet survives in the name of the pro¬ 
vince of Sind; and the Indus, and “fixe’’ riveis of 
the Punjab [“ Five-abaters ”] and the mystic Saras- 
vati, make up the “ sacred seven ” of this Indo- 
European “ Sapta-Sindhu.” The form Iluihu, re¬ 
ferring to India, occurs on the tomb of Darius 
Hystaspes at Peisepolis, and the foim Hodu^ also 
meaning India, in the “ Book of Esther” 1 . 1, and 
viii. 9. The modern Persians continue to u^e the 
form Hindu for the people of India, and Hindu¬ 
stan for India, meaning northern India especially: 
and the Muslims have universally followed iheir 
locution. The Greeks diopped the asjiirale, and the 
Latins, and modern Europeans, adopting their 
spelling always speak of the “ Indus,” and 
“India:** and w^e apply the latter term to all 
India from the Himalaxa to Cape Comoiin ; call¬ 
ing Southern India the Deccan, or the Carnatic, and 
inclining to lestrict the term Hindustan to North¬ 
ern India. The correct name for India among the 
educated Hindus is Bhiiraia\ and among the Budd¬ 
hists [Jainas, &c.] Jamhtidvipa [“ the Myrtle- 
tree (Sizygium Jambolanum)-land ”]. Buddhism was 
internationalised, humanised, Hindui^-m, the result of 
the great commerce that began to spring up about 
1000 B.c. between India and Assyria and Baby¬ 
lonia and Egypt; and undoubtedly it was the Greeks 
who inspired the Buddhists with the impulse to re¬ 
present the Buddha, and the minor Buddhistic saints, 
in pictorial, and particularly graven imagery ; and it is 
no more idolatry in any obnoxious sense than express¬ 
ing the Godhead, and His powers, in literal or 
nominal portraiture and peisonation. The Amb arch, 
as he had repeatedly theic said, was obxiously sug¬ 
gested by the line over the head and the shoulders of 
the seated statue of Buddha in the niche wherein it was 
enshrined. He had great doubts of the racial purity of 
the Brahmans of Bengal and Southern India; 01 any¬ 
where outside Western India,and the limits of '‘'‘Arya 
vartd*' in Hindustan; and he strongly suspected that 
the Brahmans, of Guzerat, and about Ratnagbeii in 
the Southern Concaii, and the Jainas of Guzeiat, and 
elsewhere, and the Kajputs, represent the purest 
Aryan “ colour ” [yarna] or caste, now’ left in India; 
and was inclined to hold the (ruzerat Brahmans to be 
the “ bluest blood ” of them all. He could not accept 
the opinion that the success of the Muslim con¬ 
querors of Hindustan was due to the idolatry of the 
Hindus; in his opinion it was due to the absurd 
rivalries of the Rajput princes among ihemsclve*-, 
and their sporting delight [after the manner of true 
Englishmen] in neglecting to prepare properly for war. 
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and then having a desperate uphill fight for victory— 
or defeat He felt, indeed, that throughout his paper, 
the learned and able author carried his condemnation 
of idolatry a little too far. It was not their religion 
that degraded people, but people who degraded 
their religion; just as it is not ale and wine that 
disgrace men, but the silly men, who disgrace wine 
and ale. In regaid to caste,—for all its evils,—if 
abolished, India would be once again reduced to 
chaos ; and would never be able to support her un¬ 
employed, and pension off her poor at seventy! In 
regard to its social t>rannies, to this day—anyhow 
to his day, 1854-70—no Muslim might ride on 
horseback in some of the Hindu Native States of 
Western India. The author had said nothing of the 
tenets of Hinduism, and rightly; but the belief in 
transmigration was very widely spread among all 
classes of Hindus, and with the most salutary 
results ; and as it was a belief that could be 
largely justified by some of the curient tentative 
theoiies of scientists, he would have been interested 
in hearing Mr. (lupta’s views on the subject. 
Devout Hindus had a strpng sense of its reality. 
Like the Earl of Buchan, Walter Scott’s Prince 
of Bores,’’ although he was by no means a bore 
to ouhnary people, cjuite ingenuously, habitually 
identified himself with his forefathers, saying such 
things as.—‘<Well, when / was with George I. 
one day, «S:c.” “ When they were considering 

the execution of Charles I., I raised the stiongest 
objection to it.” For police puiposes, the Chair¬ 
man continued, the tenet is to be strongly recom¬ 
mended. When I was riding up Matheran Hill 
some fifty years ago on a mi.serable tattoo 
[pony], it broke down when one-third up the 
hill, with only an hour to abrupt nightfall, I was at 
my wit’s end what to do, when there came riding 

I)i<‘ Hindu prinrcs, through the whole thousand years 
anterior to the re-vindu ation of Aryan supremacy, under the 
.'effis ot the Honourable East India Company, in India, were 
also liable to suffer great])', especially in their conflicts with 
the Muslims, from the “ peace at any price ” counsels of any 
Jlrahmanical minister, who happened to gain an undue 
ascendancy over them , as is m one instance pertinently em¬ 
phasised in the history of Hindu art. A Hindu prince of 
Southern India had always lieen most successful in repelling 
the predatory attacks of liis neighbours ; but yielding, in his 
old age, to the advice of a pious Brahman, he disbanded his 
troops of all arms, substituting for them an equally nume¬ 
rous army of bronze figurines, which he was told would 
be just as surtessful against his enemies, and without 
any shedding of blood. The inevitable end came in his 
speedy subjugation, with more bloodshed than ever, and the 
scattering of his Lilliputian infantry, cavalry, foot artillery, 
horse artillery, camelry, and elephantiy throughout India, 
where these inimitable little bronzes, perfect in their artistic 
mimicry of the whole gamut of military swagger in man 
and beast, are the most delightful prizes the European 
and American lovers of .such treasures may to this very 
day chance upon in seme unexpected European *• godown,” 
or remote bazaar. I have illustrated several of them in my 
** Industrial Arts of India,’' published by the Science and 
Art Department, and a few of them were happily acquired 
for the Victoria and Albert Museum (not Bombay), South 
Kensiogtoa.— G, B. 


down the hill a wealthy Settia of Bombay, pre¬ 
viously personally unknown to me, superbly mounted, 
with two or three runners with him. I had to act 
quickly, and I stopped and respectfully saluted him, 
appealing to him : — Settjee Sahibs do swop 
horses.^” Dumbfounded by the highwayman-like 
supplication, be cried out:—‘*What.^ Why.^” I 
replied “ Because yours is a good horse and mine a bad 
one; mine has two-thirds of the journey yet to do, 
and all up hill; yours has only the last third of 
your jouiney to do, and all down hill ; and if you 
take my horse you will be taking it home, and 
if you give me your horse I shall be taking it home! 
You will not be inconvenienced, and I shall be 
greatly convenienced.” He stood unmoved, and then 
I added:—“ In the new birth what will be your 
doom if this tattoo on reaching my door drops 
dead ? ” Before I could well finish my sentence 
he was off his horse, and assisting me up on it. 
I am happy to add, in extenuation of iny youthful 
villainy that this was the beginning of a life-long 
friendship, and that before many years had passed 
I was able to render this “ friend in need ” some gieat 
personal services. I could tell several similar stories 
of the salutary influences of a faith in transmigration, 
stories in which it was not I who was, as here, “ the 
villain of the piece.” The climax of feeling, thought, 
and expression is reached in the concluding paragraph, 
of Mr. Gupta’s paper, and the difficulty is to dwell on 
it without being too deeply moved, and I will, there¬ 
fore, express my own convictions and conclusions on 
the supreme problems of human nature to which it 
refers by quoting, or rather rendering from memory, 
the passage in “ The Confessions of St. Augustine,” 
where describing the moving scene of his mother 
cushioned up on her reading couch by the 
window at Ostia, overlooking the bright red, 
white, and yellow flowered garden below, with 
the blue floor of the Mediteiranean stretching 
southward to Carthage, serenely awaiting her near 
death, and communing sweetly with her sainted son 
on the things that were past and those that were 
to come, until by degrees their thoughts travelled 
beyond the bounds of this world, even into the very 
heaven of heavens, and beyond their own individualities 
into the universal “ Self-Sense,” that is the life of all 
that is, and was, and shall be, the Eternal Wisdom, 
he adds ;—“ When the tumult of the heart is hushed, 
and hushed all images of earth, and sea, and air, 
and all the dreams of imaginary revelations, and all 
symbols, thoughts, and whatever else exists only 
in transition, and we are awake only in Him that 
abideth everlastingly, the Word that called all things 
out of nothing,—Is not this to enter into the joy of 
thy Maker ” It is in such passages, to be found in 
so many of the writings of the Christian Fathers, and 
of the Greek and Latin philosophers and moralists, 
of the Hindu sages and religious revivalists, of 
the Muslim metaphysicians and theologians, and 
above all, in the XJpanishads [^‘ Upper” or ” Superior 
teachings,” or the esoteric doctrines of the Brah* 
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mana, or ceremonial and ritualistic rubrics of the 
Vedas] of the Hindus, referred to by Mr. Krishna 
Govinda Gupta, — it is here that we find the 
synthesis of all religions in the common Father¬ 
hood of (fod, and brotherhood of man, and learn 
that they are all equally partial and transient in their 
creeds, dogmas, rituals, mythologies, tenets, and even 
precepts, and all equally determinate and enduring 
in the spiritual realities, their doctrines, disciplines, 
ceremonies, and other means of grace, connote, and 
more or less imperfectly adumbiate. It is as well for 
our own serenity not to delay realising this until there 
arises from our hearts the bitter cry wrung from St. 
AugustineN— “ Sero Te amavi.” It is from this stand¬ 
point that I regard Hinduism, Puranic, and Vedic 
equally, and have always advised every Hindu, de¬ 
voted to his family, and his ancestral religion,— 
in the saying of Lady Jane Scott:—“Ilaud ye 
fast to the past, ’ — so long as it holds to you; or, 
in the words of Pope : — 

“ not thp first bv whom tho now' is tried. 

Nor j’ot the last to la}’ the old aside.” 

There is no salvation outside that rule for the great, 
and spiiituallv, and intellectually and aesthetically 
truly glorious, historical race of Brahmanical 
Hindus. 

Sir Arundkl Akundel, K.C.S.I., in proposing 
a vote of thanhs to the author foi his admirable, 
inteie'*ting and comprehensive jiaper, said that be 
wished (.ordially to re-echo the sentiments of ap¬ 
preciation which the Chaiiman had expressed 
concerning Mr. Gupta and his piomotion to the 
high otiice which he held as Member of the Council 
of the Secretary of Stale for India. Mr. Gupta had 
a distinguished career in the Civil Service, and he 
had now been promoted to a still more distinguished 
position. He had no doubt Mi. (lupta would be the 
forerunnei of many wise ad\isers in that council who 
would aid in making the government of India 
better and more contented. He (.Sir Arundel) 
had been fortunate in that during the last three 
or four months of his residence in India he 
was chairman of a committee which Lord Minto 
appointed out of his council to consider the sub¬ 
ject of reforms. In that committee the ideas and 
proposals which Lord Minto bi ought forward were 
considered ; and he thought those piesent might 
congratulate themselves that Mr. Gupta was one 
of the first fruits of the reforms which had 
recently been carried out by Lord Minto and 
Lord Morley. The Chairman said it was very 
puzzling to know why Buddhism had vanished 
out of India after its marvellous career of about 
a thousand years. He would like to mention a local 
legend in a part of India where he was resident. It 
was that a dispute arose as to which was the true 
religion, the Hindu or the Buddhist; and it was 
decided that the sacred Books of both religions should 
be floated in the river, and that whichever went up¬ 
stream should be considered the right religion, and 


the one that went down-stream the wrong one, and 
that the professors of the wrong religion were to be 
exterminated. The experiment was made, when, it 
was said, the Brahminical books went up-stream, 
and the others down - stream, and, therefore, the 
Buddhist priests were exterminated, and so that little 
theological difficulty was settled. For many years 
before be left India theie were constant complaints 
amongst Hindus that the respect for parents was 
diminishing, that the young men, educated in the 
universities, were losing leverence for their religion, 
which was being disintegrated, and that they had 
practically no guide in its place. About two years ago, 
a number of enlightened Hindu gentlemen of means, 
who felt the diawbacks which Mr. Gupta mentioned, 
deteimined, under the guidance of Mr«:. Besant, that 
they would form a Hindu College at Benares, where 
they would endeavoui, by jiroperand sound teaching, 
to bring the boys and young men who fell under 
their influence into a better frame of mind, morally, 
intellectually, and religiously. It might be .surprising 
to many, as it was to him, to find that the Hindu 
religion was theie being systematically taught. He 
had the elementary and advanced text-books, and 
they showed the great difference theie was between 
the young men of India and those of this country, for 
the latter, unless they showed an unique tendency 
towards metaphysics, would not be able to under* 
land the subject. 

.Sir Stkitart Cfiivrv Bayi.b-v, K.C.S.L, 
C.I.E, in seconding the vote of thank®, which 
he bad to do vciy briefly on account of having 
to leave immediately, said it gave him e*«pccial 
pleasure to do so as he had the honour of being a 
collaborator with the author in the Govern¬ 
ment of Bengal. lie would have much liked to 
discuss some portions of the j^aper, but even if he had 
not to leave it would have been too late. But he 
agreed in the main with all it contained, and he 
expressed hi.s appreciation of the opportunity of 
seconding the vote of thanks. 

Mr. R. A. L. Moore said the authoi reitiarked that 
out of the 294 millions of people in India, about 207 
millions were Hindus, and be would like to know 
whether in that figure was included the millions of 
outcasts, the so-called untouchable classes, such as 
the pariahs. Among the Western hill-tribes there were 
some strange gods which he scarcely thought the 
orthodox Hindu would recognise, such as the tiger 
god, and the lady who was the goddess of the 
stomach-ache, which tiouble she was supposed to be 
able to cure. 

The vote of thanks was carried unanimously, 

Mr. Gupta thanked the meeting for iis indulgent 
appreciation of his paper. What Sir Arundel Arundel 
said about the college at Benares was a supplement to 
his own remarks on the subject. One knew the great 
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value of the work which that college was doing. He was 
not able off-hand to give the numbers of the different 
per^'iiasions, but he did not include in the 207,000,000 
of Hindus the people many of whom went under the 
heading of animist*?; these were six or seven millions, 
and they were sepaiate from Hindus. It would be 
d)fficult foi anybody to try to differentiate between 
the different classes which came under the name 
Hindu, but they all recognised certain things which 
were common in Hinduism, and the mere fact that 
one class was not touched by another did not 
necessarily exclude it from the pale of Hinduism; 
they observed certain forms, and worshipped certain 
gods. He did not say that all the animistic gods had 
been absoibed in Hinduism, but that it was a pro¬ 
cess which w'as going on. Some of the gods included 
in the Hindu Pantheon came from aboriginal sources. 
He di<l not doubt that in course of time others would 
be swept in. 


ARTS AND CRAFTS. 

Modern JieMgns at the Design Club .—It i'* not 
very often that there is an opportunity of .seeing a 
collection of modern designs by fust-class designers 
for manuAictuie. Such things find small favour at 
the Arts and Crafts exhibitions, and are, of coui^e, 
never to be found at the Royal Academy ; and so, in 
the ordinaly way, whilst we cannot avoid seeing the 
cretonnes, carpets, wallpapers, or whatever it may 
be. executed Irom ^uch t’esigns—we have no chance 
of viewing the actual working drawings or, unless we 
happen to be behind the scenes, of knowing who is 
the designer of any particular pattern. Thus the 
little exhibition of members* working drawings on 
\lew for a week at the Design Club, 22, Newman- 
street, was in its way unique. Only rather less 
than half the members exhibited, but the show was 
laige enough to co\er the walls of the clubroom, and 
it pioved a ^ely lepre.scntative little collection of the 
work of some of rmr foremost designers. The lady 
amateur who niisumes so readily that anyone could 
design if only be thought it w'orlh the trouble to do 
so, would have been lather surprised at the accom¬ 
plishment of many of the drawings to be seen at 
Newman-streef, and at the care and precision which 
the artist has to exercise in making a drawing that the 
ordinaly artizan can execute without spoiling it. 

The greater pait of one wall was devoted to works 
•by Mr. C. F. A Voy'-ey, which demonstrated veiy 
well the range ol his productions and his gieat 
versatility. It has been Mi*. Voysey’s fate to be 
-bo constantly associated with one particular bird and 
•one t)pe of design, that it must have astonished a 
good many people to see how varied his work has 
been. Taken altogether, however, hia drawings 
showed rather less taste in colour than one would 
eX]>ect to hud in the wofk of so eminent a decoraii\e 
artist. Mr. Lewis F. Day vyas represented by a 
•couple of frames of sketches fjpr stained glass, lemaik- 


able for their appreciation of the quality of colour to 
be obtained in glass, and by a few cretonne designs. 
Mr. Lindsay P. Butterfield*s work was distinguished 
not only by its desigp but by the clear, clean, direct 
workman«hip which characterises his work. Mr. 
Amor Fenn’s clever drawings for metal work, 
especially those for a large sanctuary lamp, were 
really a treat to look at and made one cease to wonder 
at the woikmanlike and tasteful presentment of the 
drawings from New-cross which have been such a 
feature at some of the recent national competition ex¬ 
hibitions. The designs for metalwork Weie mainly, 
as is natural, connected with lighting and heating, 
and good drawings for electric light fittings weie 
exhibited by Mr. Pepper and Mr. E. Harold 
Smith—who also, by the way, showed a veiy 
good design for iron gates. The designer for inetal- 
woik is happy in that his working drawings are 
perforce, if they are at all cleverly rendeied, more 
attractive to the outaider than those of the jiattern- 
designer, who .shows enough of his repeat to explain 
his design to hira>elf and the woikman, but not 
^ufflclent to make it really undeistaiidable to the man 
in the street. The drawings of the interior cK'coiator 
can. again, be veiy attractive, and Mi. Durand’s 
sketches for the decoration of a steamship, and for a 
hall rather in the manner of the Salle Ilenri //. at 
E'ontainebleau, are masterpieces of then kind. There 
were only two poster* in the exhibition, but those 
two, the woiL of Mr. Eassie were wonderfully 
vigorous and stiiking productions, Mr. DeaiJe 
showed a collection ot drawings after the manner of 
William Morris, and one in another style so different 
in character that it was difficult to believe it to have 
been drawn by the same hand. Mi. E. Ingram 
Taylor sent a stencilled frieze and a design for stained 
glass, and the drawings of Mr. T. Krat Hariison weie 
designed mainly to be executed in this last material. 
Of the younger pattern de.signers a good many besides 
Mr. tButterfield exhibited. Mr. Alfred Caipeiiter 
showed some frames of attractive small scale drawings 
for cretor.nes, &c. Some o( Mr. Tom W^ardle’s 
designs were fre-.h both in colour and in treatment, 
while Mr. W*'. Gordon Huiuton, Mr J. Illingworth 
Kay and Mr. Sidney, Haward all sent woik which 
did them ciedit. The little show led one to hope 
that it might be the forerunner of many others which 
would make it possible, in a way in which hitherto 
it has not been possible, to see the best that is being 
done by the men who, after all, have a far wider 
influence on the taste of the country than any crafts¬ 
man, no matter how good his work, can possibly attain. 

Home Arts and Industries. 25lh Annual 
Exhibition of the Hpme Arts and Industries Associa¬ 
tion (held this year for the second time in the Royal 
Horticultural HalJ, Westminster), reminds us with 
rather a start how new the whole movement really i$. 
Five and twenty years ago few people thought, 
specifically about home industries or arts, and still 
fewer talked about thcim. To-day, whether or no 
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they are very seriously thought about, the words, at 
* least, are in everybody’s mouth~>so much so,»that it 
it is difficult to believe that until comparatively recent 
times the expression was practically unknown. It 
would appear, however, that the term ‘‘home arts 
and industries ” has never been very carefully defined. 
To judge by the exhibitions of the Association, it 
includes not only the crafts carried on in village and 
other working-class homes by workers employed 
during the day in other occupations, or by those 
whose home tie keeps them from going farther afield 
to earn their living, but also industries which give 
regular and constant employment to a certain number 
of workers who apparently, in some instances at least, 
do not work in their own homes; whilst in one or 
two cases it is difficult to see in what respect the 
undertaking differs or can have differed much from an 
ordinary commercial concern. Various societies for 
the employment of the blind, the feeble-minded or 
otherwise defective people, which have for many 
years shown at the exhibition, seem to belong more 
properly to a movement in its essence philanthropic. 

A while ago we heard a good deal about the 
designing powers of the ordinary rustic who, it was 
thought, would shortly design as well as execute the 
work to which he put his hand. At the present time, 
however, the classholders seem to be pretty well 
agreed that the best work is produced when the 
students are very carefully guided and not only pro¬ 
vided with suitable designs but given rather minute 
instructions as to how to carry them out. They have 
practically come to the conclusion, whether they state 
it so baldly or not, that the ordinary working-class 
man or women, though capable of taking a pleasure 
in his work which the factory worker cannot have, is 
not fitted to do anything which makes very great 
demands upon his powers of thought or initiation ; in 
these respects he needs constant good guidance. 
How much he depends on it can be learned by 
watching how the advent of a capable and artistic 
head will be the making of a class, while her loss may 
mean its downfall. A class which has for years done 
really good and striking work will lose all its distinc¬ 
tion with surprising rapidity when the bolder is 
•changed. 

The industries which have taken deepest root and 
are most universally practised are imdoubtedly lace¬ 
making, embroidery, and wood-carving (probably 
because they had never quite died out, and only had 
to be revived instead of re-introduced), though metal* 
work, weaving, leatherwork and basket-making run 
them fairly close. Some of the best woodwork comes 
from Ascot, and includes some very satisfactory 
sitnple inlay as well as carving; but ff>r the most part 
inlay, which flourished very gaily some years ago, 
seems to have fallen into the background. From 
Mayfield, finssex, came a pierced and carved screen, 
its design based on the lily, which was in cjvery way 
-comdiendable, No fewer than ten classes sent lace, 
-some of It very Interesting^ but the best collection was 


undoubtedly the show of Honiton from East Devon, 
which included not only very fine workmanship, but 
some quite good designs. The most striking em¬ 
broidery was the appliqui work from Wilton. It is 
coarse work, such as could quite easily be done by 
untrained workers, provided only—a very important 
proviso—they were carefully instructed and looked 
after, and the effect is admirable. The show frqpi 
Windermere is, in its totally different way, no less 
interesting. The work in this case is quite delicate, 
though not always very fine, and some of the prettiest 
things are embroideries in white silk and gold thread 
on white linen: From Langdale came some excel¬ 
lent cut and drawn thread work. There was a good 
show of metal work from Yattendon, including a very 
attractive copper fire screen with glass judiciously let 
in. The leather work from Leighton Buzzard, 
though a trifle gaudy in colouring, w'as quite up to 
its usual mark. The linens exhibited by the London 
School of Weaving were pleasant both in texture and 
in colour, and the studio blouses with simple woven 
patterned borders shoAn by the Barclay workshops 
for the blind were as practical as they were pretty. 
The basket work was rather rough on the whole, but 
exception must be made in favour of a beautiful little 
case of imitation Indian basket work shown by 
Miss Jacob. 

Taken as a whole, the exhibits reached, for what 
they were, a really high level, and showed the vitality 
and strength of the home arts movement. 


QUESTIONS AND ANSWERS. 

NOTICES TO CORRESPONDENTS. 

Readers in search of information which cannot be 
obtained from tbe usual sources are invited to make 
their wants known in the Joumaly in the hope that 
they may be assisted in their difficulties by their 
fellow members. 

On all communications must be wiitten tbe name 
and address of tbe sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the writer, and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 

QUESTIONS. 

Stained Glass Windows.— In stained glass 
windows of about the beginning of the sixteenth cen¬ 
tury we meet with a bluish purjlte or violet glass 
very different from the reddish purple with a tinge of 
brown in it which we find in earlier Gothic windows. 
If that only means that the glass-makers took to 
adding cobalt to the manganese they had always used^ 
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seems strange they did not tMnk of it long before. 
Can anyone tell me if there was any reason of manu¬ 
facture, or any chemical discovery which would 
account for the new colour ?—X*. F. D. 

ANSWERS. 

Amphibious Carriage.— In October, 1829, Sir 
Samuel Bentham, in a letter to the editor of the 
United Service Joumal^ described several amphibious 
carriages built during his first visit to Siberia in 1781, 
and later on in China. In these he crossed several 
rivers without any stoppage at the banks, the horses 
continuing the course across the river, swimming 
whenever they got out of their depth.’* ** Long 
Acre ” will find^the letter reprinted in the Journal of 
the Society of Artsy September I9tb, 1856.—W. B. 


GENERAL NOTES. 

Liquid Fuel. —In the course of a lecture on 
** Fuel ” delivered before the International Congress 
of Applied Chemistry*, Sir Boverton Redwood laid it 
down as our paramount duty to exercise the strictest 
economy in the expenditure of our fuel capital, and 
thus postpone as long as possible the fuel famine 
which, in the absence of some other source of 
energy, must occur in every country in course of time. 
He considered it the duly of the Government of every 
country in which petroleum may be found to en¬ 
courage the discovery and utilisation of the deposits. 
From the point of view of liquid fuel there was no 
risk of over-production if there were adequate trans¬ 
port facilities, and even the more viscous descriptions 
of crude petroleum which formerly could not be 
pumped through pipe lines were now being success¬ 
fully transported through rifled pipes with a lubri¬ 
cating current of water travelling simultaneously 
through the spiral grooves. Finally, he wished 
to utter a few words of warning against indulgence 
in extravagant anticipations in regard to the extent 
to which liquid fuel may replace coal. A comparison 
of the output of coal and petroleum showed at once 
that even if the whole of the petroleum now being 
obtained were employed as fuel it would displace 
but a small percentage of the coal, and it must be 
borne in mind that the present output of petroleum 
had been the outcome of very large expenditure 
extending over half a century. Nobody knew what 
additional stores of oil lay at present concealed in 
the earth, but it was in the highest degree unlikely 
that the quantity available was such as to revolu¬ 
tionise the fuel industry. The advantages presented 
by the use of fuel oil were, h^^ver, such that ev^ 
effort should be made to incre^'^tlie output in order 
;.that this fuel should be mote, largely available for 
.i^oial purposes in respect of nldch its value is most 
and in this lauddik there should 

rivalry in of the un¬ 


doubted fact that the nation which makes the greatest ^ 
progress in this directbn will occupy a comparatively 
advantageous position. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, Junb 7 ..Royal Institution, Albemarle-street, W., 

5 p.m. General Monthly Meeting. 

Engineers, in the Theatre of the United Service 
Institution, Whitehall, S.W., 7} p.m. Mr. W. E. 
Haldwell, *'The Sinlumkaba (Burma) Ferro¬ 
concrete Bridge." 

Tuesday, June 8 .. .Royal Institution, Albemarle-street, W., 

3 p.m. Dr. F. G. Hopkins, " Biological Che¬ 
mistry." (Lecture II.} 

Alpine Club, 83, Savile-row, W., 8} p.m. Lecture 
by Dr. Stein. 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 

8 p.m. Sir Bampfylde Fuller, " Indian Aspira¬ 
tions." 

Wednesday, June q... Aeronautical (at the House of the 
Royal Society of Arts, John-street, Adelphi, 
W.C., 4J p.m. 

Biblical Archeology, 37, Great Russell-street, 
W.C.), 4J p.m. 

United Service Institution, Whitehall, S.W., 3 p.m. 
Mr. H. F. Wyatt, " England's Threatened Rights 
at Sea." 

Thursday, June 10, Water Engineers, Town-hall, Durham, 
xo^ a.m. Annual Meeting, i. Mr. Alfred Towler, 
"Steam-Driven Pumping Plant for Deep Wells 
and Boreholes." 2. Mr. D. Hastings Irwin, 
" Working Results of Pumping Engines Operated 
by Producer-Gas." 3. Messrs.,Percy Griffith and 
Bruce McGregor Gray, " The Selby New Water¬ 
works.' 4. Mr. C. W, S. Oldham, "Public 
Water Supply for Fire Extinguishing." 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. W. E. Dalby, " A Modern Railway Problem; 
Steam versus Electricity." (Lecture II.) 

Paint and Varnish Society, St. Bride's Institute, 
Fleet-street, E.C., 8 p.m. Dr. M. B. Blackler, 
" The Use and Abuse of Driers." 

Friday, Junk ii... Water Engineers, Town-hall, Durham, 
zo} a.m. Annual Meeting continued. 

Royal Institution, Albemarle-street, W., 9 pm. 
Prof. Sir James Dewar, " Problems of Helium and 
Radium." 

Malacological, Burlington-house, W., 8 p.m. x. 
Mr. H. B. Preston, " Diagnosis of New Trochoid 
Shells from North Queensland." 2. Mr. G. B. 
Sowerby, " Notes on Some of the Ampullaiiida; in 
the Paris and Geneva Museums." 3. Rev. £. W. 
Bowell, ** The Radulse of British Helicidic." 

Physical, Imperial College of Science, South Ken¬ 
sington, S.W,, 8 p.m. X. Dr. A. Russell and Mr. 
Arthur Wright, "The Arthur Wright Electrical 
Device for Evaluating Formulae and Solving 
Equations." a. Mr. H. Stansfield, " The Echelon 
Spectroscope, its Secondary Action and the 
Structure of the Green Hg Line." 3. Mr* C. C. 
Paterson, "The Proposed International Unit of 
Candle Power.** 4. Dr. J. W. Nicholson, " In¬ 
ductance and Keristauce in Telephone and other 
Circultil'* 5. Mr* G. W. Walker, "Note on Ter¬ 
restrial Magnetlfpi." 6. Mr, A. Bagb, "The 
Form of the Phlies Constituting White Light.’* 
Saturday, June xt.„Wfter Engineers, Town-hall, Durfaein, 
zo|a.m. Aanngt Meeting continued, 
ttoyal IfistittttbR, Alhemarle-steet,‘W., 3 p.m. Dr. 
F. F. Biackttian,' "The Vitality of Seedi and 
l^ats.—(2) end Death of Seeds,’* ^ < 
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NOTICES. 


CONVERSAZIONE. 

The Society's Conversazione will be held, 
by permission of the 'L'rustees of the British 
Museum, in the galleries of the Natural 
History Museum, South Kensington, on Tues¬ 
day evening, June 29th, from 9 p.m. to 12. 

The Reception, by Sir William H. White, 
K.C B., F.R.S., Chairman, and the other 
Members of the Council, will be held in the 
Central Hall from 9 to 10 p.m. 

A Selection of Music will be performed by 
the Band of H.M. Royal Engineers, in the 
Central Hall, commencing at 9 o’clock. 

An Instrumental Concert by the Red 
Band,” under the direction of Mr. Thomas 
Batty, will be given in the Fish Gallery from 
9.15 till 10.15 p.m., and from 10.30 till 11.30 
p.m. 

A Gramophone and Au.xetophone Concert, 
under the direction of the Gramophone Com¬ 
pany, will be given in the Shell Gallery at 
intervals from 9.15 p.m. 

The following portions of the Museum will 
be open :— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; adaptation of colour 
to surrounding conditions ; protective resem¬ 
blance, &c.; also specimens illustrating the 
food of Fishes, and the life-history of the Eel 
(East of staircase). 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavilion, 
at the West end, an exhibition of the Land 
and Fresh-water Vertebrate Animals of the 
British Isles. 

The Fish Gallery, containing the Great 
Basking Shark, the grotesque deep-sea fishes 
(case 44), the Tunny (case 38), the Tarpon 
and Angler-fish the Lemon-sole 

(case 30), &c. ‘ V 


The Shell Gallery, including a life-size model 
of a Giant Squid (Newfoundland), and of a 
giant Octopus (California). 

The East and West Corridors on the First 
Floor, containing the Okapi, African Ante¬ 
lopes, and Giraffes. 

Light Refreshments will be supplied at 
Buffets in the North and South Corridors 
on the First Floor of the Museum. 

Visitors travelling by District Railway (or 
other underground railways in connection 
therewith) will be allowed free use of the 
Company’s Subway, which leads from the 
South Kensington Station direct into the 
grounds of the Museum. 

Each mernbef ^^ entitled to a card for him¬ 
self (which will not be transferable) and a card 
for a lady. These tickets will be issued next 
week. No application for them is necessary. 
In addition to this, a limited number of tickets 
will be sold to members of the Society, or to 
persons introduced by members, at the price of 
5s. each, if purchased before the day of the Con¬ 
versazione. On that date the price will be 7s. 6d. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretary at the offices of the 
Society, John-street, Adelphi, W.C. In all 
cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
in| eduction from a member. 

It will greatly facilitate the arrafigements if 
members requiring Additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping 
the sale of tickets or of raising the price, if it 
is found necessary, in order to restrict the ^ 
number of visitors within reasonable limits. 

Further particulars as to the Musical and 
other arrangements will be given in the Pro¬ 
grammes which will be distributed on the 
evening of the Conversazione. 
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PROCEEDINGS OF THE SOCIETY. 

COLONIAL SECTION. 

Tuesday afternoon, May 18^1; The Right 
Hon. Lord Hindlit* in the chair. 

The paper read was— 

CANADA AS A FIELD FOR BRITISH 

INVESTMENT AND SETTLEMENT. 

By J. Obed Smith, 

Assistant Superintendent of Emigration, Departme nt of 
the Interior, Canada. 

With no little diffidence do I contem¬ 
plate the comprehensive title of my paper. 
I realise at once the honour and the ^reat 
responsibility of undertaking to discuss a 
matter of such moment before a society 
many of whose members are acknowledged 
masters of finance,*’ and men of un¬ 
equalled experience in commercial matters, 
to whom perhaps some of my opinions may 
seem somewhat immature. I purpose offering 
some observations and suggestions which 
may interest those to whom it is given to 
influence in reality the movemettt of capital. 

I claim to have had soihe acquaintance 
with persons seeking a livelihood in Canada, 
and as the human being unquestionably 
forms the bed - rock basis of expanding 
commerce, 1 hope I may be pardoned if 
I digress at times from the path leading 
up to so wide and brave a title into by¬ 
ways which will enable me to exhibit for 
your consideration some opinions gathered 
from many years’ experience in assisting 
the settlement and development of a great 
over-seas dominion of the British Empire. 

The vastness of Canada’s area is now 
generally known to every school child and 
his elders—thanks to the improving means of 
communication with the Old Land—and I 
aeldom refer to it except to impress an opti¬ 
mistic Yankee with the fact that the biggest 
thing in America is not the United States. 
Although I freely admit that tlitS' 84 s some cold 
storage in Canada’s Northland that we would 
exchange for a strip in California, still extent 
of territory has something tp do with my 
Subject. 

I desire to point out 

1. That capital already invested in Canada 
Is safe and profitable, has been placed with 
care, and based on the reasonable 
needs her great economic development. 


2. That the prime needs of the Dominion 
and the provinces must continue to open 
up opportunities of securing investment for 
more capital. 

3. That the immigration of large numbers of 
new settlers, with small or large capital, is 
changing economic conditions there, and 
making investments more necessary, and, 
therefore, more secure. 

4. That opportunities are daily opening for 
profitable investment. 

5. That American capital is seeking control 
of Canadian industrials. 

6. That there is more than a possibility of 
shipping Canadian grain, with profit, via 
Pacific ports to Great Britain, and 

7. That the possibilities of increasing com¬ 
merce on the Pacific Ocean will attract capital, 
and warrant serious consideration. 

British Investments. 

It is true that a large amount of British 
capital in the aggregate is invested in Canada. 
A prominent Canadian financial authority esti¬ 
mated this two or three years ago at about 
four hundred millions^ Merling in known securi¬ 
ties, and exclusive of considerable sums in 
investments of which the particulars are not 
published. 

I do not value very much sentiment in busi¬ 
ness. Capital, like w^ator, finds its way out 
when the right occasion offers, and informa¬ 
tion is furnished on sound business lines. The 
sentiment of Canada’s preferential tariff in 
favour of the Motherland is, to ray mind, lost 
in the advantage of increasing trade caused 
thereby. Wealth primarily lies in the land. 
Canada is digging aS much wealth from that 
first source as she can. She is growing more 
wheat per acre than the United States is grow¬ 
ing, she is filling up her vacant spaces, and 
the expanding figures of the crop returns prove 
the wisdom of concentrating on the develop¬ 
ment of the country’s natural resources; but 
there comes a time in a nation’s history, as 
in every commercial etiterprise, when the work¬ 
ing capital must be incireased, or development 
be retarded. More capfital, therefore, seems to 
me Canada’s need to-day, and it appeals at 
once as a sound reason for seeking British in¬ 
vestment. It is gratifying to note that while 
steamship lines trading' with the States are 
passing dividends and using reserve funds on 
account of last year’s business losses, the 
Canadian lines have not suffered from the same 
financial stress. ’ 
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Mr. Byron E. Walker, the General Manager 
of the Canadian Bank of Commerce, recently 
said: — 

The marketing of the actual proceeds of the held, 
forest, and mine of itself requires that large additions 
should be made to railroad equipment, and that other 
building operations should be carried out. Canada 
in iqo8 was doing more business than was justihed 
by the money at our command at home, or that could 
be secured abroad by the sale of securities the country 
was creating.” 

And Mr. William Mackenzie, President of the 
Canadian Northern Railway, speaking lately 
in Washington, said :— 

“ We have got to develop this country, and we can¬ 
not do it fast enough. We are short of men and short 
of money compared with what we can find use for. 
Canada is even bigger than the Americans who come 
into it. If it were not they would not come. They 
get more than they bring.” 

Canada’s story begins with the discovery 
of Nova Scotia and Newfoundland by a 
Norwegian, Leif Ericson, nearly 500 years 
before Columbus found the America appro¬ 
priated as the special title of the United 
States. After being practically forgotten for 
centuries, the granting of a trading charter to 
the gentlemen traders in Hudson's Bay in 
1670 made the first real connection of at least 
the great central parts of Canada with 
British capital. It was at the same time a 
master-stroke of political-commercial policy 
which largely determined the destiny of half 
a continent, and disclosed the value of that 
vast area to the limpire. How well the venture 
has paid the shareholders the present market 
quotations will sufficiently indicate. One of 
the chief posts in that enormous territory, 
which extended originally a considerable dis¬ 
tance south of the international boundary, was 
Fort Garry, or what is now the marvellous city 
of Winnipeg, with 125,000 inhabitants. 

The Hudson's Bay Company sent their 
sailing vessels at specified times during the 
year to Nelson or Churchill on Hudson’s Bay 
(as near Liverpool as Montreal), the cargo 
was transferred to large, strong row boats, 
and, barring an occasional portage, was 
transported over a continuous waterway to 
what is now Winnipeg. 

The engineer's first report of survey pre¬ 
sented this session to the Canadian House of 
Commons refers to the possibility of im¬ 
proving the waterway for this purpose. The 
project may remain in,,the clouds for a 
generation, but it is not impossible or im¬ 
probable that steamers will take cargo at the 


wharves in Winnipeg, and deliver the pro¬ 
ducts of the prairies in unbroken bulk at the 
port of Liverpool. 

With the isothermal lines running in a north- 
w'esterly direction and the altitude of the land 
steadily declining as one proceeds northwards, 
the climatic conditions and resources of the 
great second-storey (as it were) of Western 
Canada are to-day as popularly misunderstood 
as were the conditions of that portion opened 
up by the Canadian Pacific Railway, which 
formed in the early eighties the subject of 
most outrageous criticisms. 

Those who think such a project too fanciful 
would not be alone in their honest opinions, 
for so great a critic as Truths on September 
I St, 1881, wrote the following about the Cana¬ 
dian Pacific Railway :— 

** It will run, if it ever be finished, through a 
country frost-bound for seven or eight months of the 
year, and will connect with the Eastern part of the 
Dominion a province \thich embiaces about as for¬ 
bidding a country as any on the face of the earth. 
The New Yorkers are keen enough gamblers and 
reckless enough at times, and yet it is impossible to 
believe that they are such fools as to put their money 
into this mad project. I would as soon credit them 
with a willingness to subscribe bard cash in support 
of a scheme for the utilisation of icebergs, and Cana¬ 
dians must know it is never likely to yield a single 
red cent, of interest on the money sunk in it.” 

What is the value of that prophecy^ to-day 
with this railway’s shares over 170, and a 
traffic which requires 45,418 freight cars, 1,819 
passenger cars, and 1,412 locomotives for its 
business, and having at Winnipeg the largest 
railway yard in the world ? I venture 
to predict that the resources of Northern 
Canada will furnish results as triumphant 
as in the case of the Canadian Pacific Rail¬ 
way. Truth also referred on that ^occasion 
to Winnipeg as follows :— 

” The people who have gone there cannot stand 
the coldness of the winters, men and cattle are frozen 
to death in numbera that w'ould rather astonish the 
intending settler if he knew, and those who are not 
killed outright are often maimed for life by frost bites. 
Its street nuisances kill the people with malaria or 
drive them mad with plagues of insects, and to keep 
themselves alive during the long winter they have to 
imitate the habits of the Esquimaux.” 

That was 27 years ago; yet, notwithstanding 
the prophecy, Winnipeg exists in fact, and to 
such purpose that the bank clearings for 1908 
exceeded 614,000,000 dollars. There are 377 
miles of sidewalks, 300 miles of paved and 
graded streets, and the new buildings erected 
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in' Winnipeg during the past six years exceed 
50,000,000 dollars in value. 

Further prediction was made at that time 
by Truth. •* This Dominion is, in short, a 
fraud all through, and is destined to bust 
up like any other fraud.This prophecy 
may now be regarded as of little consequence, 
and the amende honorable was made long ago, 
but I quote it for the reason that one cannot 
place too strict a limit on possibilities that 
may now seem far distant. Rather would I 
turn to the statement made by the late 
Hon. Alexander Mackenzie, one of the early 
Premiers of Canada, during the Confederation 
debates at Quebec in 1865, when he said : — 

“ If there is anything that I have always felt 
anxious about in this country have the British 

Possessions put in such a position that we could 
safely repose without fear of danger from any quarter, 
under the banner which we believe covers the greatest 
amount of personal freedom and personal happiness 
that is to be found in the world. And w’hen we look 
to the vast territory we have in the North-West, 
we know that the great - rivers which flow 
through that territory flow through immense beds of 
coal, and that the whole country is rich in mineral 
deposits of all kinds—petroleum,, copper, gold and 
iron, that the land is teeming with resources of 
wealth, calculated to build up an expansive and 
valuable commerce and support a powerful nation; 
that all this we can touch and seize upon the moment 
we are prepared to open up a way to reach them, 
and allow the settler to enter that vast Western 
country, where there is hardly a white man living to¬ 
day.” 

Canada occupies middle ground between the 
East and the West, and oile cannot imagine 
the total of her development, as only the 
merest edge has been trimmed by the scissors 
of wise commercial men, and only the top 
surface of a very small proportion has been 
scratched by the plough. 

The Canadian Northern Railway is opening 
up a little Empire each year, and the best 
evidence of the magnitude and necessity for 
the Grand Trunk Pacific Railway is ably set 
out in the following intervitew with Mr. Charles 
'M. Hays, the president of that trans-con¬ 
tinental highway *— 

** Bear in mind, please, that railroads are not now 
built as the earlier trans-continental roads were built, 
,np hill and down dale, on an unballasted roadbed of 
What we require to-dayi and what the travel¬ 
ling public means to have is a first-class roadbed with 
^Iroch low gradients and wide entvatures that our 
<ian be run at very high ilpeed with perfect 

\l carry our road from Winnipeg over the 


Rockies to Prince Rupert with a maximum gradient 
of 21 feet to the mile going west, and 26 to the mile 
going east. The immense economy in hauling 
freights with gradients so remarkable, every railway 
man must recognise. We shall be able to put two 
thousand tons of freight into Prince Rujiert from 
Winnipeg behind a single engine. 

“ Of the seven great railroad systems which to-day 
cross the Rockies and reach the Pacific, the Union 
Pacific with grades of ijbfect eastbound, and 105 feet 
westbound comes nearest to us. I will tabulate for 
you the grades of our six competitors, and the 
dynamics of an engine on each. 


Failroad. 

Max. 

Grade. 

Tractive Re¬ 
sistance in 
Pounds per 
Ton. 

Gross 
Capacit}’ 
of Kngine 
in Ions. 

Grand Trunk Pacific . 

1 26 

.. 14 •. 

2,041 

Great Northern. 

. II6 

. 50 .. 

572 

Northern Pacific. 

. II6 

.. 50 •• 

572 

Union Pacific. 

. 116 

.. 50 . . 

572 

Santa Fe. 

. 18s 

. . 76 

376 

Canadian Pacific. 

• 237 

.. 96 . • 

298 


“ In other words, the same engine could haul up 
the maximum grade Of the Grand Trunk Pacific 
nearly four times more freight in a train than either 
the Great Northern, or Union Pacific, over five times 
more than on the Sstnta Fe, and about seven times 
more than can be hauled up grade on the Canadian 
Pacific. These are remarkable figures, I am aware, 
and I accept the responsibility of putting them on 
record. 

** We expect that our easy gradients, which are 
due not only or chiefly to our ‘ generous expendi¬ 
tures,’ but to our possession of the Yellow Head 
Pass through the Rockies, w’ill in a few years twist 
around a great portion of the wheat export trade of 
the North-West, and 'tvith the opening of the Panama 
Canal in 1914 send wheat to Europe (let alone Asia) 
by way of the Pacific. 

** At present the wheat crop is either hurried to the 
ports on the great lakes, Duluth, Fort William, and 
Chicago, during the few weeks between threshing 
and the closing of lake navigation in November, or it 
is held np for six months in elevators at a consider¬ 
able cost, or again, if it is carried through to the 
Eastern seaboard in winter, when the St. Lawrence 
route is closed by ice, the long haul through heavy 
snows makes the operation difficult, costly, and even 
disastrous both for the railway and to the farmer. 
West-bound from Saskatchewan and Alberta to 
Prince Rupert, the grades are easy; there is very 
little snow in winter, so that when the Panama Canal 
opens in six years I look to see Prince Rupert one of 
the very great grain ports of the world. I have more 
than once ventured the f^diction that in my lifetime 
we shall haul to the Pacific as much grain as we shall 
haul to the Atlantic, i 

“The volume of traffic coming out of the new 
North-West, if we, ipa^. jndge from the way settlers 
are already swarming in, will throw far more business 
upon our existing lines than they can possibly handle. 
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The present cultivated area is but six million acres. As 
yet we have but scratched the surface. We shall 
require very shortly to do what the Canadian-Pacific 
is already doing in Manitoba,'that is, double track 
our road to enable us to handle the traffic. Thus, the 
diversion of a large portion of the far western wheat 
trade will advantage every section of our road ; it will 
enable us to give settlers much lower rates, because 
we shall even up our loads, sending full cars both 
east and west instead of only east. While we send 
cattle, grain and minerals west to Prince Rupert, we 
shall haul back east the coal and the lumber which 
the settlers on that three hundred million-acre farm 
need.” 

General Pchlic ExPENoiruRE. 
Dominion and Provincial Government bonds 
have been freely accepted in Great Britain, 
and public funds are needed to-day for the 
following purposes: — 

(a). Construction of Catials. — The first 
canal was opened in 1781. Since then 
Canada has expended nearly one hundred 
million dollars, and will spend more in her 
attempt to load wheat into ocean-going 
vessels at points near her great central prairies, 
and carry the wheat unbroken through the Soo 
Canal, which carries three times the tonnage 
of the Suez Canal, and other waterways to the 
ports of England. 

(<i). Construction of Raihvays. —The first 
train on a Canadian railway ran in 1836, and 
to-day the Dominion railway mileage is greater 
than that of the British Isles. 

(c) . Postal Service. The first post was a 
mail stage between Montreal and Quebec in 
1721. Now the number of Post Offices in 
Canada is nearly 12,000. 

(d) . Militia and Difence,—T\i^ first mili¬ 
tary organisation consisted of 63 men in 1653. 
The present ambition of the Canadian Minister 
of Militia and Defence is to have a Canadian 
army of 100,000. 

(e) Public and Parliament Buildings .— 
The first Parliament (that of Lower Canada) 
was opened in 1792. Now the system of govern¬ 
ment consists of a E'ederal Parliament, under 
the (Imperial) British North America Act, with 
specified jurisdiction in certain matters, and a 
local Legislature for each province, exercising 
control in other affairs. 

{f). Encouragement of agriculture and 
immigration; protection of fisheries and 
general requirements. 

Besides the general public enterprises I 
have mentioned the development of a new 
country needs fostering *ki many ways. The 
Federal and provincial Governments spend 


enormous sums of money annually along lines 
of betterment, for example, river protection 
works, to control and prevent disaster from 
floods, (fee.; drainage of wet lands, making 
them fit for the plough ; bridges and roads, to 
give settlers access to markets ,* public and 
normal schools for the training of children and 
their teachers ; asylums for the insane, the deaf 
and dumb, the blind and the incurable ; assist¬ 
ance to hospitals; steamship wharves and 
docks; breakwaters ; lighthouses for the coast 
lines, and 600 miles of inland waterways ; 
guaranty of titles to lands; surveys and the 
settlement on land; destruction of noxious 
animals, and noxious weeds, the farmers’ foes ; 
afforestation and protection of timber (Canada 
delivered six million trees to her farmers last 
year, free of charge); fish hatcheries for re¬ 
stocking depleted waters; preservation of game; 
telephones and telegraphs for farm and city ; 
dairy schools and agricultural colleges; ex¬ 
perimental farms, and encouragement of the 
stock and poultry industries , police protec¬ 
tion in wide and sparsely settled areas; 
bounties on manufactures, tS:c. Various pro¬ 
vinces specially needing more railways pledge 
their credit for large sums. For example,^ 
during the session of the Alberta Legislature 
just closed, that province undertook to guar¬ 
antee the bonds of the Canadian Northern 
Railway, and the Grand Trunk Pacific Rail¬ 
way for branch lines equalling 1,681 miles, at 
a cost of 27,000,000 dollars, practically leaving 
no corner of the province unprovided for. 

These are some of the characteristics of the 
gigantic and complex machinery which re¬ 
quires much money to make the wheels go 
round. Does it not seem that with a goodly 
land, progressive people, wise and safe 
Governments, the natural result is a continua¬ 
tion of expansion, which makes investment 
profitable and secure ? 

The Minister of Finance, referring to the 
development of the Domnion during the year 
ending 30th June, 1907, showed that in the 
previous decade Canada’s imports increased 
from 120,000,000dollars to 360,000,000 dollars; 
her exports from 140,000,000 dollars to 
260,000,000 dollars, making a total trade 
increase in ten years from 260,000,000 dollars. 
to 620,000,000 dollars. He said that during 
the same period trade with Great Britain 
had increased from 100,000,000 dollars to ^ 
205,000,000 dollars ; shipping arriving in and 
departing from Canada, from 23,000,000 tons 

37*000,000 tons ; and railway mileage from 
16,550 miles to 22,452 miles, carrying a 
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traffic which rose from 25,300,000 tons to 
63^666,000 tons. During the same period 
the deposits in the savings banks increased 
from 63,963,000 dollars to 90,264,299 dollars, 
and the deposits in the chartered banks 
from 201,000,000 dollars to 589,000,000 dollars, 
while business failures had decreased from 
13,000,000 dollars to 11,600,000 dollars. 

Immigration and Settlement. 

Under this head it is interesting to note that 
by the last census returns immigrant families 
settled on land in Canada in 1906 had an 
average of four horses, twelve cattle, five swine, 
and possessed an average acreage of 208 
acres of farm, w'ith 49 acres in crop. One- 
third of those succeeding had not fanned 
before going to Canada. 

I suppose no one will question the statement 
that the essentials of the Dominion continue 
to be more methods of transportation and more 
people. Over one hundred new town sites on 
railway lines were put on the market last year. 
These places appear as a speck on the bald 
prairie, and with almost magical rapidity, 
some of them at least, become centres of 
distribution and prospero;;3 villages, filling 
the needs of the settlers in .^e surrounding 
districts. Railway construction is proceeding 
rapidly, but even one thousand miles a year 
does not keep pace with settlement. In the 
prairie provinces free homesteads of 160 acres 
are given by the Government to every male 
over 18 years of age, British or Canadian born, 
or an alien, who, after three years’ probation, 
swears allegiance to the British Crown. During 
1908 the homesteads and pre-emptions taken 
up, if packed close together in a space twenty 
miles wide, allowing only for intervening rail¬ 
way sections, like squares on a chess-board, 
would make a strip of one thousand miles. I 
have suggested twenty miles in width, so that 
no farmer would be more than ten miles from 
a railw^ay running in the centre. 

Much hope is centred on a proposition to 
build a railway from the prairies to Hudson’s 
Bay, so that while the Hudson J§pjaits are open 
for four months or more each year, cargo vessels 
might carry the prairie grain direct to England 
without breaking bulk. This line, when built, 
will not, in the opinion of t^bose qualified to 
judge,, be more than an addiltional outlet for 
the future production of grain, in the central 
j^airie provinces, but sufficient traffic will 
;Uso be available for existing i^ilways, and 
■ihe water routes, vtd 1 ^. Lawrence, 
^tlnhtic, Ports, Vancouver, and Prince 


Rupert. About 6,000,000 acres were under 
wheat in the prairie provinces last year, 
but the area of lapd suitable for wheat 
production south of the Saskatchewan water¬ 
shed is not less than 171,000,000 acres, 
according to Professor Saunders, whose esti¬ 
mate is the lowest. One fourth of that area 
under wheat would supply the British Isles 
three times over, and Canada’s home market 
as well. 

The surface of the prairie provinces is strik¬ 
ingly similar to the tundras of Russia, espe¬ 
cially along the vresternmost section of the 
Siberian Railway. The prairies on the banks 
of the Yenesei equal the fertility of the re¬ 
nowned Red River Valley through Manitoba, 
North Dakota, and Minnesota, but they are 
at present too remote from the market to be a 
possible competitor. The capacity of the 
prairie provinces to grow wheat has been 
referred to by Professor Tanner, the eminent 
British agricultural chemist, in the following 
words :— 

“ Although we have hitherto considered the black 
earth of Central Russia the richest soil in the world, 
that land has now to yield its distinguished position 
to the rich, deep black soil of Western Canada. 
Here it is that the most fertile soil in the world is to 
be found, consisting of a rich vegetable humus, one 
to four feet deep.” 

And on the same question the Editor of 
Commercial West and the North - West 
Miller^ in 1905, made a very modest estimate. 
He said:— 

<* When the American West was being developed 
the wheat acreage increased one million acres a year. 
For a number of reasons the increase will probably 
not be so rapid in the Canadian West, but it should 
be about 300,000 acres a year for the next ten years. 
That would give an acreage of about 7,000,000 acres 
by the year 1915, and a CTop in an average year of 
175,000,000 bushels.” 

In Western Canada over 7,000,000 acres 
will be under wheat in 1909. 

There appear from time to time new districts 
claiming consideration^ and there is a distinct 
northern trend in wheat cultivation. Last year 
one farmer at Fort yermilion, hundreds of 
miles north of the Saskatchewan water-shed, 
grew thousands of bushels of magnificent 
wheat, which is now being ground into flour by 
the Hudson’s Bay Company at that point. 
Wheat weighing 624 pounds to the bushel 
has been successfully grown at Fort Simpson, 
818 miles north of Winnipeg, and the con¬ 
tinuation of the G^^ flTTunk Pacific Railway 
into the Yukon territory will bring into direct 
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communication a district which even now U 
raising a large quantity of vegetables, &c., for 
local use. I am aware that in the further 
north the possibility of frost becomes more 
certain, but when one recalls how the State of 
Kansas sixty years ago suffered annually from 
summer frosts, and that cultivation has driven 
the frost line backward, a similar effect would 
not seem strange in Canada, where still vaster 
areas are being opened up, and where, indeed, 
the frost line has been set back hundreds of 
miles already. What shall be the end when 
it is remembered that north of the Saskatche¬ 
wan water-shed I have mentioned, and includ¬ 
ing Ungava, Keewatin and Mackenzie, the 
extent of this practically unknown land is over 
a thousand miles across, and north of Winni¬ 
peg Lake itself there is an area only partially 
explored, of from five to ten thousand square 
miles, adapted to agriculture ? I recommend 
the perusal of the recent report to the Senate 
of Canada on ** Canada’s Fertile Northland,” 
issued by the Minister of the Interior. 

The trend of settlement in Canada, as was 
the case in the States, has been westward, fol¬ 
lowing, and in many cises preceding, the 
construction of railways. As the land in the 
present railway belt (the more southern part of 
Western Canada) is being rapidly filled up, 
attention is being directed to the great north¬ 
ern reserves for other purposes than merely 
grain growing. The Director of the Geo¬ 
logical Survey of Canada reports :—** Ungava 
possesses a belt of iron-bearing rock, probably 
one hundred miles long, and two or three 
hundred miles wide, and, in the future, 
Labrador will furnish a large supply of iron.” 

If the United States did not largely use 
maize for food, her present supply of wheat 
would not exceed the total needs of her inhabi¬ 
tants. That is a strong statement, but true, 
and shows a future near market of such capa¬ 
city that may absorb all the surplus wheat 
Canada can produce for some years. The 
President of the Great Northern Railway 
states, that the price of wheat will never be 
substantially lower, and that in a very few 
years’ time the United States will be importing, 
instead of exporting. The President of the 
Canadian Pacific Railway Company says :— 

** As regards the shrinldiig of the American ex¬ 
portable surplus of wheat, there are three main 
factors to be considered—(i) The debilitation of the 
wheat areas in the Western States; (2) the incrcsase 
of population; and (^) the fi^t that maiase (the pivotal 
American crop) is here and taking territory and 
capital horn v^eat.*’ 


The Special Agent of the United States 
Department of Trade and Commerce reported, 
after a lengthy investigation in Canada, that 
in his opinion the year 1910 would see 
150,000,000 bushels of wheat grown in Western 
Canada. With over 7,000,000 acres under 
wheat in 1909 he may reasonably be correct. 

These statements seem to surprise American 
citizens, for we find the Rev. Joseph Cook, 
the well-known American clergyman, lecturing 
recently before the Boston Club, speaking as 
follows:— 

“ Let us not underrate the British States of North 
America. It has been my fortune, in Manitoba and 
in British Columbia, to meet with experiences which 
have given me a new conception of the dignity of the 
Canadian Dominion. Conversing with a professor of 
a university in the beautiful and energetic City of 
Winnipeg, while a map ofNorth America was opened 
before us, I put my compasses down, one foot on 
St. Paul, and left the other swinging about the chart. 

* Now,’ said I to my informant, * how far north must 
I carry this loose foot of the compass to reach the 
furthest border of your good wheat lands ? ’ ‘You 
must carry it north,’ said he, ‘ to the Peace River in 
Athabasca. On the banks of that stream the buffalo 
and their young may be seen feeding on grass on the 
10th of May.’ I opened the compasses until they 
reached the Peace River, some 1,500 miles north¬ 
west of St. Paul. I then swung the compasses 
around, and their northernmost point, when carried 
east, stood in ihe Atlantic Ocean, and when carried 
to the south it stood in the gulf. Incredible as the 
assertion may appear, there is more arable land 
north-west of St. Paul than east of it.” 

Apparently Canada’s reputation has also 
taken firm hold in Italy, as appears by the 
following translated extract from a well-known 
journal there:— 

“ Fortunately the cultivation of wheat has for the 
past few years been developed to an extraordinary 
degree in the fertile and boundless plains of Western 
Canada, and the production is all the while increase 
ing. The day is not very far distant when Canada, 
cultivated with eager industry by the robust arms of 
the immigrants crowding in, will become the granary 
of the world, as Egypt was of the Roman Empire.” 

Manifestly nien and money are a combina¬ 
tion that mean production and transportation 
of agricultural and 'manufacturing products, 
and consequent prosperity. A much larger 
number live on the land in Canada than in 
Great Britain, and her ambition is to continut t 
along similar lines in the future, consequently 
emigration to Canada is a vital and desirable 
necessity. Those engaged in emigration work 
sometimes meet with a chilly reception from 
those who feel that people should be retained 
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here. Statistics show that a million babies are 
atinually born in England, and the capacity 
of the British Isles to absorb that additional 
number each year by her commercial enter¬ 
prises is not apparent. Therefore, some people 
have to move. During the past seven years 
920,220 persons left British shores for America, 
while 519,845 left forCanada in the san^e period. 
I submit that it is doing good work for the 
Empire when Canada offers an avenue for 
livelihood to those who cannot find it here, 
and tries to divert, if possible, those in¬ 
tending to goto the United .States. Canada 
is not in the “little Empire*’ class. 
If Britishers will not go to Canada, then it is 
hoped that they will go to some other part of 
the British Empire, but not out of it. Canada, 
however, can care for all genuine workers, with 
the assistance of British capital, and the 
diversity of occupations i^, the Dominion 
means that the immigration policy must be 
sufficiently elastic to meet the constantly 
changing conditions. The present Minister 
of the Interior very aptly said :—“ The policy 
of immigration cannot be measured with the 
tape line, nor fitted to the ipUjUiplication table, 
any more than w-ater can be jpfveasured by the 
yard, or peaches by the acre-,^ ■ 

What has immigration meant to Canada 
up to the present ? Population in 1891 less 
than five millions, now seven millions ; the 
production of apples, grapeSj^ and other fruits 
more than doubled, grain and field crops 
nearly trebled in the same period; 216,000 
farmers settled on free homesteads requiring 
agricultural machinery, live j^ock, and rail¬ 
way development; in ten years the number of 
new arrivals increased from 25,000 to a quarter 
of a million per annum. Tens of thousands of 
American farmers have come to Canada, 
bringing with them cash and effects worth 
many millions of dollars. These figures sound 
tremendous, but in the Appendix i I give a 
sample report ot such arrivals at one of the 
customs ports of entry on the International 
boundary, and Appendix-^ufihows that the 
American settlers arriving thjeve ki 1908 made 
Canada richer by 65,000,000'dollars. 

Canada has not balanced her account with 
America yet, for ther3 are over a million Cana¬ 
dians, or descendants of Canadians, in the 
various States of the Union, driven there years 
ago by adverse conditions, which happily do 
not now exist. 

Canada’s population is 75 percent, rural and 
cent, urban; her vohitde of trade has 
than doubled in ten years; her relative 


percentage of commercial growth for seven 
years was 107 per cent, against 47 per cent, 
for the United States and 26 per cent, for 
Great Britain ; land values have quadrupled 
in the west, yet they are now only one-fourth 
the price of similar lands in the States, 
hence the American exodus ; 87 per cent, of 
Canadian farmers own their own lands ; 
nearly two thousand million dollars represents 
the value of lands and buildings in connection 
with Canadian agriculture ; she sells England 
more cheese than all other countries com¬ 
bined ; her forest products equal one hundred 
million dollars in value in some years. The 
Western cattle trade thirty years ago did not 
exist; now there are at least a million animals 
at pasture on the western prairies, and 
twenty thousand different ranching brands 
are officially registered. Canada has nearly 
thirty thousand public schools ; a greater rail¬ 
way mileage per head than any other country; 
767 miles of electriq railway ; 1,000 light¬ 
houses and lightships ; 35 to 40 Chartered 
Banks, with over ;i,50o branches ; grain 
elevator capacity nearly 65,000,000 bushels, 
including those at "Fort William and Port 
Arthur ; and the population of Western 
Canada has increased in a generation from a 
few thousands to nearly a million. 

Canada is blessed with a preponderating 
number of the middle working class ; she has 
no aristocracy save that of worth, and very 
few of the poor so common in the cities of 
the Old World. If the view of publicists 
that Russia’s downfall may be traced to 
the absence of the great middle class as a 
backbone is correct, then Canada is indeed 
favoured by Nature i'hd by immigration. The 
duty of the Government is to see that no 
poor material is admitted to depreciate the 
high general average of worth in a nation of 
workers. 

At the commenctment of the nineteenth 
century the population of the United States 
did not exceed that o| Canada at the dawn 
of the twentieth century. It was no small 
task for the people of the States to settle the 
immense areas of their Republic. Canada, 
with her larger area of unproductive territory, 
hae a greater problem to solve, and figure for 
figure, class for cla^, is making a much 
better job of it. To tlie furthering of this 
most worthy object the application of British 
capital can well and safely be applied. “ The 
nineteenth cer^ry. icj^Jp^^ged to the United 
States, the twentietn ^^enthry is Canada’s.” 
So says Sir Wilfrid Laurier. 
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Perhaps it is safe to say that Canada’s 
record is unique in her capacity to absorb 
. capital and people, and ejilarge her trade 
tremendously, without wrenching existing 
conditions at home and abroad. Her banks 
limited the ambitious investments of reckless 
customers at a time of financial stress, and 
although they have been severely criticised, 
many a man standing on the crest of the 
wave of prosperity must be grateful for the 
steadying influence of the man who holds the 
purse. 

With advancing development prosperity is 
again shining on Canada, and there will come 
the inevitable increase in immigration. De¬ 
partmental machinery ^^ill help towards satis¬ 
factory results, but the country itself, blessed 
with such abundant natural resources must, 
after all, be the mainstay of the movement. 

The time when the United States abrogated 
the Reciprocity Treaty with Canada was the 
time when Canada needed outside assistance, 
or, at any rate, thought she did. That time is 
past. Canada has, by the aid of British 
capital and her own faith, carved her way 
through obstacles at one time seemingly in¬ 
surmountable, and now the United States, and 
other foreign nations, do not leave her out of 
their reckonings. 

Oj’PORraNiTiE.s FOR British Capital. 

Wherein do I see opportunities for safe in¬ 
vestment of British capital in Canada ? First 
let me say that, all things being equal, British 
capital vvill and should go in preference to 
some part of the same'Empire, for in that 
kind of union is unquestioned strength. 
Dependence for food supplies can best be 
placed with component parts of the same 
Empire; Canada can be made to supply all 
Britain’s needs, and perhaps in the future 
(not too distant) she may so far dominate the 
supply of the very necessities of life to foreign 
nations, that her say will be a mighty support 
when danger threatens the Motherland. The 
force of arms is unfortunately too often 
illustrated, but many battles are won and 
lost for Empire and home in the commercial 
markets of the world by men who make 
commerce in such a way that the fighting arm 
of the enemy is paralysed. The pen may be 
mightier than the sword, but, in my opinion, 
commerce beats them both. 

All federal, provincial, municipal and 
railway bonds have behind them actual, 
tangible assets, and will'doubtless continue to 
be favourably considered. ' 


The purchase of unimproved lands for 
settlement purposes on the great central 
prairies has given the American many million 
dollars of profit. British capital still seems 
very loth to invest in what is one of the 
best investments to be found anywhere. The 
American farmer who sells his farm in the 
States can purchase practically four times the 
same area in Canada. I also favour loan 
company securities based on a safe cash 
value, whether listed on the market here or 
not. Private investment in mortgages on 
real estate is safe and remunerative. 

Other fields for investment can be found in 
oyster growing, for home and export; whaling 
and fish industries; development of water 
power—(it is estimated that 25,000,000 horse- 
can be produced); prospecting and mining 
of coal; silver stocks on a good margin of 
known development; cattle and horse raising, 
hog raising, and meat packing ; fruit raising 
in Nova Scotia, New Brunswick, Prince 
Edward Island, Ontario and British Columbia ; 
lumber mills, pulp and paper making, iron 
and steel industries, flax growing, linseed oil 
mills, and binder twine factories ; fodder and 
grain crops for export; poultry, sugar beets, 
sheep raising, tobacco (one county in Ontario 
produces six million pounds); iron mining and 
manufacturing, nickel (Canada has 57 per cent, 
of the world’s supply) ; gypsum for plaster 
mills, mica, natural gas (Ontario alone hits 
392 wells); life, fire, and accident insurance 
companies; mills to manufacture paper from 
unlimited quantities of straw; oatmeal and 
flour mills ; soap factories, fisheries, glass 
factories; agricultural implements and car¬ 
riages ; stoves and hardware; boot and shoe 
factories, furniture factories ; cycles and motor 
cars, metallic roofing; cotton goods, pickle 
factories ; blasting furnaces and smelters, and 
the construction of residences, large and small, 
in the growing towns of the Dominion. For 
all of the above Canada has the raw material, 
and an increasing demand. 

Industries already generally established 
that can be further developed by capital, 
with profit, seem- to be gold, silver, lead and 
other mining, coal mining, iron and other 
mineral products (the Algoma Iron and 
Steel plant and the Dominion Steel Company^ 
had the biggest March business in their 
history) ; factories for canning meat, fish, ^ 
fruit and vegetables ; water powers to supply 
electric energy for lighting, heating and 
power; the production of horses, cattle, 
sheep, bacon, cheese, tobacco, fiax, asbestos> 
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Portland cement, natural gas, lumber and 
wood products, beetroot, sugar, and the grow¬ 
ing and milling of food stuffs. 

The rate of interest earned in Canada is, 
of course, higher than in the British Isles. 
There are splendid opportunities of investing 
in loan and trust company stocks. Farmers 
actually prefer to borrow at 7 and 8 per 
cent, because their agricultural' operations 
frequently net them 20 per cent, on such 
borrowed capital. With more farmers each 
year this field of investment increases, yet 1 
know the directors of a small loan company 
in Western Canada lending its money on first 
mortgage to artisans and others owning their 
own homes at a margin of 50 per cent, cash 
value, repayable in monthly combinations of 
principal and interest, who tried (and failed) 
to borrow 100,060 dollars on ten year debentures 
at 6 per cent., payable half-yearly in London 
—apparently because the stock was not listed 
in Ix>ndon. 

American Investments in Canada. 

It is stated that not less than 196,357,411 
dollars of British capital went to Canada during 
1908, and was there iclveiis/ted, as follows :— 
Dominion and ProvinciadrtGovernment Bonds, 
77,598,500 dollars; Municipal Bonds,47,433,911 
dollars; and Corporation or Railway Bonds, 
71,325,000 dollars. Of this enormous sum, 84J 
per cent, came from Great Britain, 12J per 
cent, was subscribed in Canada (not so bad 
seeing she has had to sow her farthings and 
reap her pennies before spending them), and 
the United States, 3:J per cent. 1 must point 
out that so small a peroentage does not 
represent the amount invested last year by the 
United States in Canadian industrials, for it 
is well known that while the British investor 
has dealt largely in official bonds, the States 
have been freely placing their money in 
Canada’s greatest industrial assets and 
natural resources. 

Not only this, but the States are pushing 
trade in Canada along lines which might 
fairly be considered e't^f^ively Canadian. 
For example, there was^'^^^xported into the 
province of British Columbia alone during 
1908, from the United Stated, butter, cheese, 
and milk valued at i8o,obO dollars; eggs, 
67,000 dollars; pieat, 741,000 dollars ; fruits, 
268,000 dollars; vegetabli^, xj4»ooo dollars; 
' k^s and malt, 88,000 .doHkrs, a total for 
tikeign food, for consumptioti there, aggre- 
1,865,000 dollars in MO year. 

^ imports from * States large 


quantities of automobiles, cycles, clocks and 
watches, boots and shoes, and iron and steel 
manufactures, goods which ought to be made 
in Canada, or supplied by Great Britain. 

I consider the estimate of 200,000,000 dollars 
invested by Americans in water powers and 
industrials in Canada is not excessive. The 
following is an extract from the recent report 
of a special representative of the United States 
Trade and Commerce Department: — 

The building: of the Canadian industries has 
been due to United States capital. In the case of 
many industries, substantially all the capital is from 
the States In other cases capital is Canadian, while 
the industries are managed by parties from the United 
States, and the articles are duplicates of those manu¬ 
factured in the mills of this country (United 
States). No trustworthy calculation can be made of 
the amount of capital actually transferred from the 
United States to the Canadian industrial enterprises 
during a given period. An estimate by a Montreal 
bank manager of the American investments of that 
city 6xed the maximum at 25,000,000 dollars during 
the past five years, although 75,000,000 dollars had 
been claimed. It is pot, however, the actual amount 
of the capital that so important, as the fact that 
the United States Kla^s'a direct or indirect interest in 
so many Canadian concerns, and money is constantly 
flowing back and forth, some of it in the form of 
dividends from branch factories, and probably a larger 
proportion in the form of purchases of raw material 
and factory supplies. The establishment of branches 
of American factories on Canadian soil is not recent, 
but the movement has been very marked during the 
past five years. Many of these enterprises draw not 
only their raw mate^al, but machinery parts and 
partly fabricated mat<friak» from the factories in this 
country (United States). This is particularly 
shown in branches of the iron and steel industry.’* 

This statement inake*s Canadians regret all 
the more the tendency of the British market 
to keep so strictly to official bonds, and in this 
connection I think it important to repeat the 
opinion of the London manager of the Bank 
of Montreal:— 

** In respect to investment in water-power and 
industrial securities jpr^per, England^much more 
Scotland—shows a 'marked timidity. Generally 
speaking the EngHsbthan shuns water-power securi¬ 
ties, looking upon thetn as highly speculative indus¬ 
trials, though, as a ibatter of fact, they are on a 
higher plane than industrials, in a' general sbnse 'of 
the term, being publid utility companies, more fre¬ 
quently than not afFoerdihg mo'«t excellent security 
with good interest return; unlike manufacturing 
concerns, subject to trade fluctuations and Utriff 
changes, they have a huflhiess in perpetuity.” 

This attitude givos the American his chance, 
and an opportunity of improving it. It would 
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be interesting to know why British capital con¬ 
tinues to be so largely interested m American 
railways and similar ventures, when it is now 
admitted that the limitation of wheat-growing 
in the United States is already in sight, and, 
in consequence, railway enterprises will to 
some extent be checked, while railway con¬ 
struction in Canada is not yet one-fifth of what 
will be required to develop Canada’s resources 
to an extent equal to those in the States. In 
this connection it will be well to remember 
that during the year 1908 the United States 
lost more people by emigration than they 
received by immigration. 

I am regretfully obliged to admit that the 
Americans have been securing large interests 
in industrial concerns in Canada, which would 
afford British capital exactly the same amount 
of profit if invested therein. It maybe said 
that this has been done in some cases to avoid 
the customs tariff, but the fact remains that 
there are 122 industrial concerns in Canada 
which are American in origin, and financed 
with American money, to the extent of prob¬ 
ably 125,000,000 dollars. This list I give as 
Appendix 3 ; and, in addi^ipn, one sees fre¬ 
quent references to Americans negotiating for 
control of development schemes concerning 
natural resources. For example, if President 
Hill, of the Great Northern Railway Company, 
has not already secured a controlling interest 
in the Crow’s Nest Pass Coal Company, in 
which district it is estimated there is sufficient 
coal, if mined at the rate of 4,000,000 tons a 
year, to last for 500 years, it is not for the want 
of his trying to do so; and I think it may be 
accepted as a fact which is much to be 
regretted. 

Again, a party of Nebraskans, headed by 
President Drake, of the Standard Bridge 
Company, and Manager Jameson, of the 
Mountain Lumber Company, Oregon, are 
seeking timber propositions in British Co¬ 
lumbia, and apparently have secured some, 
while an old-established, lumber c<*mpany in 
British Columbia, with three new saw mills in 
full operation, showing 17 per cent, profit, 
could not find a purchaser at par, or anything 
else, in Great Britain, during the last six 
months. 

Gold in any considerable quantity in British 
Columbia, was first discovered in 1848 in 
Queen Charlotte Island, off the coast of 
British Columbia* For years attempts have 
been made to interest British capital in the 
gold deposits therci and kotljiC nnormous area 
of excellent coal m those islands.^ adthout 


success. Within the last few months this 
coal has passed into the hands of Americans, 
who need it for the purposes of the United 
States, and are thus able to supply the 
American war vessels • and their mercantile 
marine with a commodity that cannot be 
found on the Pacific slopes of the American 
Union. Of 1,800,067 produced 

in British Columbia in 1907* 673,114 tons of 
coal, besides 60,110 tons of coke were exported 
to foreign countries, and British Columbia sells 
with profit in San PVancisco, notwithstanding 
the heavy import duty there. 

An American syndicate has acquired a 
central location in the city of Toronto, and is 
about to erect thereon a palatial hotel, costing 
a million and a half dollars. 

The whaling industry in Canadian waters 
between Herschell Island and Cape Bathurst, 
and at other points, is monopolised by 
Americans and their capital. A New York 
syndicate, headed by Mr. W. R. Hurst, have 
recently acquired an area of pulp wood in 
Newfoundland, and intend erecting a ten 
million dollar plant, capable of producing 
450 tons of paper per day. The halibut fishing 
industry on the Pacific coast is carried on 
principally by an American company, whose 
last year’s catch was worth two million 
dollars. 

Even ancient relics are not free from the 
desire of our American cousins. During last 
month they secured from Canadian owners the 
boiler and other parts of the steamer Beaver^ 
the first steamboat to ply in regular trade 
along the Pacific coast. Although the boiler 
was not the original boiler that came round 
the Horn, this did not prevent them from 
setting these relics up with great pride as a 
permanent attraction in the city of Seattle. 

A.B.C. Route for Grain. 

I desire to call special attention to what is 
sure to become an important alternative trade 
route. I refer to the A.B.C. route for Canadian 
grain, so called from the combination of the 
initial letters of Alberta and British Columbia. 
Since the great increase in grain growing in 
the province of Alberta, the comparative cost 
of transporting the grain over the long railway 
journey, eastward from Calgary to Lake 
Superior, a distance of 1,260 miles, against 
644 miles westward from Calgary to Vancouver, 
has become a live question. If Alberta wheat 
is to have the same chance in the world’s 
markets as that grown in Saskatchewan and 
Manitoba. The western route, vid Vancouver 
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and Cape Horn or Suez Canal, is open all the 
year, while most of the gn^ain hauled in winter 
time from the prairies eastward is stored at 
Lake Superior points until the spring. Com¬ 
paring the winter rates, it is found that the 
rate on grain from points on the Calgary and 
Edmonton Railway to Lake Superior is 25 
cents, per hundred pounds, and by rail from 
Lake Superior to West St. John, ^Boston, or 
New York, 25 cents more. The water-rate on 
the Atlantic varies from 5 to 7 cents, which 
makes a through Eastern rate to Liverpool and 
London not less than 55 cents per hundred 
pounds. West-bound the rate is 22^ cents 
from all Canadian Railway Pacific stations in 
Alberta to Vancouver, and the Chargeurs 
Reunis line, operating freight steamers to 
Liverpool vid Cape Horn* have quoted a grain 
rate of 22J cents, making the total west-bound 
through rate to Liverpool and London 45 cents 
(a saving of 10 cents per hundred pounds), 
but at present there are no elevators at Van¬ 
couver to permit the loading of grain in bulk 
into steamers, so the saving of 10 cents per 
hundred is largely used up in the cost of sack¬ 
ing the grain. It is understood that a similar 
rate to Europe can be madea^if the Suez Canal. 
Vancouver is under no speciad disadvantage, as 
all grain forwarded from San Francisco, Port¬ 
land, Tacoma, and Seattle is shipped in sacks. 
There is no elevator at any of these ports for 
handling grain in bulk, and Vancouver is 
likely to have, through the enterprise of the 
Canadian Pacific Railway, the first shipping 
terminal elevator on the North Pacific coast¬ 
line. If 10 cents per hundred pounds advan¬ 
tage can thus be obtained foriCanadian wheat in 
freight rates, thereby saving the cost of storing 
and insuring the grain for the winter, it will be 
worth while indeed. It is quite within the 
range of possibility, with up-to-date methods of 
handling, and increased competition for the 
trade from Prince Rupert and Vancouver, that 
the point where the advantage will disappear, 
or nearly so, between East and West ship¬ 
ments will be set eastward as far as Moose 
Jaw, and thus affect the^ipcofits of wheat¬ 
raising on all the central pra&rieii. 

The distance from Vancouver to London by 
the Suez Canal is 15,200 miles; vid Cape 
Hom and the Straits of Magellan 14,200 
miles, and when the Panama Canal is opened 
the distance will be reduceil to one-half. A 
/Continuous stream of grain westward to the 
Faeific Cpast oould not fail to stmiulate return 
and the quicker returns consequent 
sdl-the -year market most be bene¬ 


ficial to the Canadian farmer, and a strong in¬ 
centive to immigration and commercial enter¬ 
prise ; yet the shippers of grain westward 
must exercise care to the quality, as only 
special grades can at present be sold at Pacific 
points. T 

Not only does there appear to be immense 
need of capital to develop the A.B.C. grain, 
route, but trade with the Far East and Mexico 
from Canada is increasing, and capable of 
still further development. I attach as Appen¬ 
dix 4, a statement showing the trade of Canada 
with China and Japan during the past ten 
years, from which it will be seen that while the 
imports from China and Japan in 1908 scarcely 
exceeded those of the ten previous years, the 
exports to those countries from Canada have 
more than trebled. 

Although the native Mexicans are not con¬ 
sumers of wheaten bread, and subsist on rice, 
com and beans, there has been latterly an in¬ 
creasing demand for Canadian wheat, suffi¬ 
cient to induce the'Mexican Government to 
take off practically the whole ol the duty on 
foreign wheat goingt6Mexico. This has created 
some trade, but wH^e it is not considered by 
those in a positiont^o judge, that Mexico will, 
to any very considerable extent, afford a per¬ 
manent market for Canadian wheat, one can¬ 
not foretell the ultunate result of the great 
international development that will take 
place when the Panama Canal is opened for 
traffic. The past two years have been excep¬ 
tionally dry, and the native crops in Mexico 
have been largely a failure. In 1905-6 Mexico 
bought four and a^half million bushels of 
wheat from Texas, but this year Texas was 
short, and Canada jmade her first shipment. 
Dry seasons will occur again, and Mexico will 
want wheat, and more and more the Pacific 
Coast States will cease to be exporters, re¬ 
quiring all their crop for their own use. Then 
Canada’s opportunity will arise to secure what 
trade there is. 

1 have not touched upon the export of flour 
from Alberta mills toi^he Orient, but evidently 
those interested belseve in the prospects of 
profitable trade, because 43 more elevators 
and additional fiounijmiills are to be built in 
Alberta this year. 

For years Canada has been shipping lumber 
from Vancouver to Jafian, China and Manila, 
and within the last month has even made a 
shipment to Calcutta, ui- 

During 190$ the ship tonnage cleared at the 
Port of VancauveiMekOOeded three millions, 
which is ia/^^xcess.oftthe Puget Sound ports,.^ 
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sund compares most favourably with San 
Francisco, and in point of total tonnage with 
Montreal, though not in value of trade. 

Extracts from an article on Canadian trade 
with Australia, in The. Westmitister^ Toronto, 
of February, 1908, and written by a former 
official of the Canadian Manufacturers* Asso¬ 
ciation, appear in Appendix 5. 

Development of Pacific Trade. 

To a large extent what has been said 
refers to present conditions and those of the 
immediate future, but I desire earnestly to 
call the attention of those interested to the 
tremendous possibilities of trade development 
on the Pacific Ocean when and so soon as the 
Panama Canal shall be open for traffic. Even 
now negotiations are pending for the carrying 
of freight from Vancouver in Canada to 
England by utilising the Tehuantepec Rail¬ 
way, and were the gradients of that short 
railway not so difficult it would be a very 
serious competitor with other lines of trans¬ 
portation. 

Professor Chisholm, in the third edition of 
of his Commercial Geography,** says “ If 
British commerce has in recefttyears advanced 
with less strides than that of some other 
countries, geographical ignorance on the part 
of merchants and business men can be set 
down as one of the principal causes.** I do 
not consider that Canadian business men are 
any more free from the suggestion of geo¬ 
graphical ignorance, but I would suggest a 
serious study of the new conditions that are 
even now arising upon the Pacific Ocean. 

The development of coast-wise and over¬ 
seas shipping and commerce between countries 
bordering on the Atlantic Ocean was an 
achievement of the nineteenth and preceding 
centuries; the opportunity of the Pacific has 
arrived with the twentieth century. The open¬ 
ing of the Panama Canal, fraught as it will 
be with vast importance to the commercial 
interests of America, cannot be ignored by 
'British capital, and future results may be 
nearer realisation than we think. The leading 
Pacific Coast newspapers joyfully assert, that 
“Taft*s administration will see vast develop¬ 
ments, particularly in the regions facing the 
‘Orient.** 

Geographical conditions obli^ us to look 
to the maritime importance of Bdtish Columbia 
for the best evidences and future possibilities 
for Canada in the. Pacific trade. The ports of 
Vancouver, Victoria, afid«PirhiOer Rupeit ire 
destined to play an iinportatft> part m the, 


development of the Canadian Dominion. A few 
facts will suffice to show that there is the sub¬ 
stantial backbone of natural resources to the 
ever-increasing trade now passing through 
British Columbia, which it is sincerely hoped 
will be manifolded when the vast possibilities 
of profitable enterprise become known to the 
man with the purse. 

British Columbia has 182,600,000 acres of 
timber lands, only 16,000,000 of which have 
been alienated, the balance being wisely put 
under reserve by the Provincial Government. 
The 160 saw mills in the province manufac¬ 
tured, in 1907, 846,000,000 feet of lumber, 
of which 67,000,000 feet went to the United 
Kingdom, South America, South Africa, China, 
Japan, Germany, Fiji, Mexico, Australia, Chili, 
Peru, and India, andthese points very generally 
indicate the trade connection the States have 
from their ports on the Pacific. 

On Vancouver Island the Naniamo coal 
measures cover 200 square miles, and those of 
Comox 300 square miles, the latter having, it 
is estimated, workable coal to the extent of 
6,000,000 per square mile. Canada has prac¬ 
tically the only readily available supply of 
good coal on the whole Pacific coast, and yet 
already some of this has been alienated to 
Americans. 

The imports and exports of British Columbia 
amounted to 28,000,000 dollars in 1904, and 
increased to 48,000,000 dollars in 1908. Wheat 
has been shipped every year from Portland, 
Tacoma and Seattle to the United Kingdom, 
and other parts of Europe, but coming events 
will render it incumbent on Canada not only to 
supply an increasing amourt.t of foodstuffs to 
Europe and the Ear East, but, in effect to 
monopolise the w^hole grain trade on the Pacific 
coast, because of the inability of the Imited 
States to increase her wheat crop beyond the 
needs of her own people. Obviously, Canada 
can concentrate a large percentage of the 
commerce of the North Pacific at least, for her 
own ports. 

Regular steamship^^ •communications exist 
from British Columbia ports to China and 
Japan, Honolulu, Australia, Alaska, and for 
4,350 miles to Dawson City in the Yukon. 
There is also a coastal service to Puget Sound 
ports, San Francisco and Mexico. With the 
opening of the Panama Canal the whole feature 
of the Pacific trade will be changed. The 
United States is not spending 300,000,000 
dollars on that waterway for nothing. The 
saving from San Francisco to New York by 
w^ter will be 5,100 miles, and the saving from. 
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New Orleans to the Golden Gate, nearly 8,000 
miles over the present all*water route. 

Already, as I have stated, an attempt is 
being made to ship to and from British 
Columbia by way of the Tehuantepec Railway 
from the Gulf of Mexico to the Pacific Ocean. 
It is true that that line has heavy gradients, 
but it is only 192 miles long. Consideration 
will show some of its comparative'advantages 
over present routes. For instance, from Liver¬ 
pool to Montreal, thence to Vancouver, would 
be 2,772 miles by water and 2,906 miles by 
rail. From the Gulf end of the Tehuantepec 
Railway to Liverpool is 3^^596 miles, and from 
the other end of this short line Vancouver is 
4,020 miles by water, or by this route 7,616 by 
water and 192 miles by rail. 

Somewhere on the Alherta and Saskatche¬ 
wan plains is a changing point, east of which 
it will be more profitable to ship wheat to 
Atlantic ports, and west of it Pacific ports, 
and this line will be set nearer Winnipeg when 
the Panama Canal is opened. It is quite cer¬ 
tain that a new route would mean the moving 
of wheat every month Of the year, and keep the 
supply to this Motherland steadily flowing. 

Mr. Mann, Vice-President of the Canadian 
Northern Railway, stated/a'few months ago, 
that the productions ot the whole of Alberta 
and of Saskatchewan, as far east as Battle- 
ford, would probably find their natural course 
to Europe z'/icf the Panama Canal; and Mr. 
Charles M. Hays, General Manager of the 
Grand Trunk Pacific Railway, is of the same 
opinion. Mr. J. J. Hill, of the Great Northern 
Railway, said, The effect and possibilities of 
the Panama Canal route cannot be surmised. 

When at the Pacific coast last month, Mr. 
William Whyte, second Vice-President of the 
Canadian Pacific Railway, said, he believed 
that Alberta export wheat is all destined to go 
through Vancouver, probably in sacks, by the 
Tehuantepec route rather than round the Horn. 
All these transportation experts appear to be 
alive to the situation, and the man with the 
capital must not be surprised at extensive calls 
for money. 

There is trade in fish and'Othet commodities, 
ready for development, between Canada and 
the Catholic - countries of North and South 
America on the Pacific, and, when the Panama 
Canal is open, with Atlantic ports in North as 
Well as South America. 

The total value of goods sold by the United 
Stdtes to Canada last year exceeded the total 
Valiiie they sold to the whole of South America 
Mexico combined. They want all the 


trade of the west coast of South America, and 
will try to get it. 

If anything more is needed to point the im¬ 
portance of the situation, I would quote the 
following from the speeches of Mr. Theodore 
P. Shonts, Chairman of the Isthmian Canal 
Commission. In peaking of his holdings in 
the Tennessee Cotfl and Iron Company, Mr. 
Shonts said:— 

“When the Panama Canal is completed, every 
(100 dollar) share of my stock in that company will 
be worth 1,000 dollars. The opening of that canal 
will make Birmingham, Georgia, the Pittsburg of the 
South, and will give it the same relationship to the 
Gulf of Mexico that Pittsburg now has to the Atlantic 
coast. 

“The Panama Canal will be open for traffic in 
1915, and I estimMe the volume of traffic passing 
through it the .first year will amount to 7,000,ooo> 
tons. 

“ If conditions were to remain permanently as they 
are to-day, there might be a doubt as to the wisdom 
of this expenditure; but when we look around and 
see the rapidly increasing population and resulting 
density of traffic in out} own country, when we observe 
that our vast trani^porjuition facilities, which made 
possible our counti^Bs'wonderful expansion and form* 
the underlying basis of our prosperity, are simply 
swamped with the traffic which they are called upon 
to handle, and when wo contemplate the enormous 
amount of money that must be raised to provide 
adequate facilities for taking care of the increased 
volume of business, we are compelled to conclude 
that the superfluous population of the earth will soon 
be forced into other channels than the United States, 
and is not unlikely to,move into the vast fertile plains 
and rich regions of our $outh American neighbours. 

“ Hence it is our duty, if we expect to get our 
share, to set forth immediately and systematically to 
develop means to acquaint ourselves with their needs, 
so that when the canal is opened and ships can go 
from our home ports to the ports of the west coast of 
South America without breaking bulk, we may be 
able to take advantage to its maximum possibility 
of this physical transformation of the earth. 

**If our prosperity is to continue, we must have 
wider markets for our goods—what better fields for 
exploitation exist tba»4tili territory of our next-door 
neighbours in CentraL^jand South America.^ But 
while it is necessary the maikets in which to 

sell our goods, it is equally necessary to have the 
facilities with which to transport them. I mean by 
this that the volume q¥ our export trade to-day is. 
seriously hampered by the overtaxed condition of our 
railways, especially at terminal points; in fact, it is a 
serious question whether it has not reached its limit 
under present conditions**’ . 

And of the ca«e the 

foUowiag' ts0»ct front aii 
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of the British Columbia Government, pub¬ 
lished some years ago, has a special interest 
now:— tuw. 

Communication and the Exchange of products 
with Australia and the Orient will continually im¬ 
prove, the exports and imports of the province 
itself, and of Eastern Canada through her ports, 
must increase very considerately until something like 
a balance of population and trade on Atlantic and 
Pacific shores has been arrived at. It would be 
difficult to estimate the extent which the com¬ 
merce of British Columbia will have reached by that 
■time. Situate as it is, the only British possession on 
the eastern shores of the Pacific Ocean, and sharing 
with its next-door neighbours on Puget Sound in the 
only first-rate harbours north of San Francisco, a very 
great proportion of the whole volume of possible 
trade must be transacted through het ports. At the 
same time, she possesses every requirement for the 
•construction of vessels whether of wood or iron, and 
since so large a number of her inhabitants are drawn 
from the nautical classes, it will not be surprising if 
she holds her own, both in the building and manning 
of ships, against all competitors on this side of the 
the world. 

“ It must not be forgotten that the Dominion holds 
the quickest route to China andi A.ustralia by several 
hundred miles, which in these^dltys, when so much 
store is set upon quick transit of goods, is no small 
advantage; and it would indeed be an extraordinary 
'reversal of all past traditions if British merchants 
failed to make use of their opportunities or to 
•compete with something like success against their 
energetic neighbours in the States.*’ 

Conclusion. 

Everyone who has the Welfare of Canada 
at heart would deprecate^ any suggestion or 
attempt to offer for investment of capital any¬ 


thing but a safe and sound enterprise, and I 
heartily endorse the following statement by 
Mr. E. R. Wood, Vice-President of the 
Dominion Securities Corporation, Ltd.: — 

“ It may not be amiss at the present time to reflect 
that while one cannot but feel enthusiastic at the 
possibilities of this combination ot British capital and 
Canadian opportunity, yet the situation carries grave 
responsibilities. We must meet the British investor 
not merely with the good faith to which his confidence 
and enterprise entitle him, but with such abundant 
good faith as shall keep our financial reputation 
second to none. There must be no * sharp ’ practice. 
A securities market, like any other market, can be 
spoiled by dishonesty. The magnitude of our needs 
shows that to spoil it would be a national calamity, 
and would put back the hands on the dial of progress 
for a generation. Every bond and every form of 
security offered the British investor, must bear the 
stamp of honesty. Canadian securities must win a 
name in the British market, as Canadian cheese, 
Canadian apples, Canadian bacon, and Canadian 
wheat have established their standing. In this crucial 
stage of our development, I venture to say that the 
reputation of our securities is of greater moment than 
the reputation of our material products, important as 
they must always be. It rests with all issuers of 
securities, with every bond dealer, broker and flnan- 
cier, with every flnancial corporation, with every 
municipal council, and in a more important sense 
with every Provincial Legislature and with the Domi¬ 
nion Parliament, to see that the maji who ventures bis 
money in a Canadian enterprise, is treated fairly and 
honestly. If there should be an occasional failure, 
let it be an honest failure, and in every success let the 
investor enjoy the full benefits of his enterprise. 
Canada must fully sustain the confidence of British 
investors.” 

And with this I close ray paper. 


Appendiic I. 

Aruxyals from United States vid Gretna, one of the Boundary Customs Ports. 

An average value of 300 dots, in effects to each person—all provided with cash and live stock. 

Gretna, Manitoba, April 8, 1909.—- As. giving an idea of the class of people coming into Canada this 
season from the States, a list has been compiled by the Customs officials here. The total to April i was 
*64 cars of settlers’ effects, 198 persons, 264 horses and 102 cattle, with a total value of 60,000 dols., an 
Average of 300 dols. to eacb pemfim, man, woman and child. The list indicates the name of the new settlers^ 
where they^hsHed ffom and their destination; also the number in the family, the cattle, horses and sheep, and 
the cash they are bringing ioiitas follows :T-r. , i 


Nanv» of liunugrtfnt. 

Number • 
in family., 

1 

Cattle, j 

d. 

s 

Cash. 

• f- .... 

James Mnsoa, Li^on, K.D..; IPayntoa, Sask. . 

4 

2 



Dols. 

800 

F. 0. Draper, Grand Forks, N.Di; Pettier, Alta* .... 

2 

5 



1,500 

1,100 

W. W.<)Me8,ftdeii,.Mihn.3 Camfpse, Aka* .. 

9 

3 



fE. Kbhlmah, Appletcm^^iiSPf^If^hllmtlcfbrd .. 

I 

4 

6 


1,150 

750 

X B. OomkiMt Oviu, Ato. .. 

4 

3 
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Name of Immigrant. 

No in 
family. 

Horses. 

Cattle. 

Sheep. 

Cash. 

Josh Eveman, Ihlens, Minn.; Camrose, Alta.... 

2 

* 

.. 

1 

1 .. 

Dols. 

1 , 1 CX> 

A. Anderson, Minneapolis, Minn. ; Edgerton... 

I 



1 

725 

0. Stevenson, Parkston, Minn.; Weyburn . 

I 

. . 

7 


450 

F. Walse, Parkston, Minn.; Weybunp^. 

3 

6 

4 

1 ** 

LI 50 

A. J. Kippon, Grant, N.D.; Winnipeg. 

3 


.. 


600 

J. Brynildson, Bang, N.JJ.; Govan, Sask. 

I 


I 

2 

335 

B. S. Mark, Ogeta, N.D.; Stavely, Alta. 

1 

9 



16 

0. Helgerson, Harman, N.D.; Pilot Mound, Man.. 

1 

10 

.. 

1 

11 

S. Soewing, Hensel, N.D.; Elbow, Sask. 

I 

5 

.. 

3 

8 

John Goodman, Mechlin, N.D.; Wynyard, Sask. 

3 

., 

9 


800 

Steve Goodman, Mechlin, N.D.; Wynyaid, Sask. 

I 

3 

4 


710 

S. S. Grimson, Garder, N.D. ; Wynyard, Sask... 

5 

4 

2 


1,110 

Otto Gratins, Pekin, N.D.; Deslile . 

3 

8 



1,800 

F. L. Gratins, Pekin, N.D„^ Deslile . 

5 

I 

3 


800 

R. Graham, Neche, N.D.; Shanawan, M. 

6 

7 

I 

* * 

>.845 

T. Guthrie, Fergus Falls, Minn.; Stettler, Alta. 

5 

3 

I 


850 

Fred Garling, Hanley Falls^ N.D.; Elbow, Sask . 

7 

4 

I 


780 

Isaac Radford, Elkwood, N.D.; Wilkie, Alta..... 

5 

5 

3 

.. 

930 

R. B. Preston, Clarmont, S.D.; Warner, Alta.i 

I 

6 



$40 

S. Haight, Osnabrook, N.D.; Keeler, Sask. 

5 

6 



1.150 

H. C. Clyde, Barnsville, Minn. ; Eyebrow, Sask.. 

2 

. 5 

2 


975 

T. McBride, Milton, N.D.; Gull Lake. 

7 

5 

I 


1,065 

J. R. Stephenson, Milton, N.D.; Gull Lake . 

I 

4 

2 

• • 

725 

J. Avetsgard, Appleton, NiD.} Macome, Sask. 

I 

5 

.. 


1,050 

R. Hickey, Portland, N.D. biMacome, Sask. 

4 

5 



11 

D. S. Blair, Ogeta, N.D. j Staveley, Alta. 

I 

8 

2 


1,560 

A. Taylor, Fargo, N.D.; Wynyard, Sask. 

I 

11 

I 


1,500 

C. Christianson, Monton, N.D,; Wynyard, Sask. 

I 

4 

,, 


600 

Max hjarnson, Monton, N.D.; Wynvard, Sask. 

2 




400 

Joel Meyrs, Park River, N.D.; Laconville, Sask. 

3 

6 

2 


i,iCo 

E. Church, Inkster, N.D.; Lethbridge, Alta. 

8 

.. 

1 ^ 


650 

Otto Schroedr, Lester, Iowa ; Newtain, Alt. 

5 

4 



775 

James ()rr, Gluston, N.D.; Minty, Sask. 

4 

4 

2 


11 

S. Gills, Gluston, N.D ; Minty, Sask. ... 

I 

5 

I 


775 

W. Bide, Gluston, N.D .; Minty, Sask. 

3 

6 

I 


845- 

H. E. Jonneson, Hanley Falls, N.D.; Elbow, Sask. ... 

2 ! 

5 

2 


800- 

Ida Othr, Clark. N.D.; Dun, Manitoba. 

I 1 

4 



700 

L. 0. f^erth, Cavalier, N.D.; Neelly, Sask. 

6 




3 

Theo. Rollag, Siestan, N.D.; Taber, Alta..... 

I 

4 

6 


1,050 

H, Rollag, Siestan, N.D.; Taber, Alta.. 

3 

4 

6 


900 

J. Rollag, Siestan, N.D.; Taber, Alta... 

3 

3 

7 « 

1 

650 

0. H. Rollag, Siestan. N.D.; Taber, Alta. 

2 

5 

6 


i,ooo> 

S. D. Rockfellow, Sarles, N.D.; Swift Current .... 

2 

4 

I 


1,125 

“•Emil Peltier. East Grand Forks, Minn.; Lethbridge . 

12 


1 


500 

C, K. Patterson, Two Harbours^ Minn.; Stettler, Alta. 

5 




600 

Hans Olsen, Park River, N.D.,; Herbert. Sask. 

3 

‘ t 

2 


1,440. 

A. Kirkpatric, Hope, N.D.; Saskatoon, Sask. 

t 




1,060 

D. Mclvor, Hagel, N.D.; Man. 

3 


I 


350 

C. P. Pope, Avoca, Iowa; Saskatoon, Sask. 

2 

5 

, , 


70a 

W. Derkert, Avoca, Iowa ; Scott, Sask.. 

7 


6 


1,850 

B. F, Crellin, Morris, Ill.; Mki^toa, Man. 

4 




1.300 

J. Leeweak, Perkins, Jowa; Maifileod, Ajja.*,. 

A. Nelson, Buxton, N.D.; Vlsocwnt, AftjS. 

4 

7 

6 


1,700 

2 

6 



i,8oa 

W: T. Htfttcn, St. Thomas, N*D.; Bergen, Alta.*. 

I 

J 



82s 

W. W, Walsl^, Crookston, Mina*; Gleicl^en, Alta. 

5-4 


• • 


*, 35 <> 

Howard Lake, MiimJI Hardisty^ Alta, ... 

^' 1 

1 


•• 
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Appendix II. 

Statement of Number of Immigrants and 
Value of Effects for Calendar Year 


1908, COMPILFD FROM THE AgeNTS’ 

Report.s 

State. 

Period. 

No. of 
Immi¬ 
grants. 

Value of 
Effects 


1908. 

Dollars. 

Michigan .. 

... Jan., Feb., Mar. 

659 

614,450 


Apr., May, June 

853 

702,000 


July, Aug., Sept. 

618 

463,900 


Oct., Nov., Dec. 

3*6 

240,500 



2,446 

2,021,750 


1908. 



Montana ... 

.. .Jan., P'eb., Mar. 

3 /' 

862,500 


Apr., Ma)% June 

400 

909,625 


July, Aug., Sept. 

420 

824,31s 


Oct., Nov., Dec. 

244 

33 >,780 


L435 2,928,220 


1908. 



Illinois .Jan., P'eb., Mar. 

161 

377,350 

Apr., May, June 

162 

86,550 

July, Aug., Sept. 

US 

166,850 

Oct., Nov., Dec, 

5 ^ 

42,^00 


549 

673,550 

1908. 



Massachusetts ..Jan., P^b., Mar. 

192 

117,900 

Apr., May, June 

399 

221,125 

July, Aug., Sept. 

219 

« 5 i 325 

Oct., Nov., Dec. 

56 

54,300 


866 

478,650 

Total for four States. ,5,296 

0 

0 


An averaj^e per capita of 1,152 dollars. 

Number of immigrants from U.S.A., for calendar 
year, i()o8, 57,124 at 1,152 dollars =i 65,806,848 
dollars. 

N.B.—It is estimated that 70,000 will cross the 
border into Canada in 1909 and bring in cash and 
effects, 70,000,000 dollars. 

Appendix III, 

List of American Firms with Branch 
Factories in Canada. 

Foley, Lock, and Larson, Belleville, Ont. 

Lehigh Portland Cement Co., Brantford, Ont. 
American Radiator Co., Chatham, Ont. 

Manson Campbell Co., Ltd., Cbatham, Ont. 
Sutherland Innes Co., Ltd., Copper Cliffe, Ont. 
Canadian Copper Co., Dundas, Ont. 

Pratt and Whitney Co., Canada, Ltd., Guelph, Ont. 
Gilson Mfg. Co., Ltd., Hamilton, Ont. 

Berlin Machine Works, Ltd., Hamilton, Ont. 

F. W. Bird and Son, Hamilton, Ont, 

Canadian Westinghouse.Co., Ltd.,‘Hamilton, Ont. 
International Harvester Co. of Canada,, Ltd.,, TQKQOto 


Otis-Fensom Elevator Co., Ltd., Hamilton, Ont. 
Pittsburgh Perfect Fence Co., Ltd., London, Ont. 
Battle Creek Toasted Corn Flake Co., London, Ont. 
Spramotor Co., Niagara Falls, Ont. 

Bissell Carpet Sweeper Co., Niagara Falls, Ont. 
Canadian Ramapo Iron Works, Ltd., Ottawa, Ont. 
Library Bureau of Canada, Ltd., Peterboro, Ont. 
Quaker Oats Co., Sault Ste. Marie, Ont. 

Algoma Commercial Co., Ltd., Sault Ste. Marie, 
Ont. 

Algoma Steel Co., Ltd., Sault Ste. Marie, Ont. 
Sault Ste. Marie Pulp and Paper Co., Sarnia, Ont. 
Cleveland Sarnia Saw Mills Co., Ltd., Stratford, 
Ont. 

Globe Wernicke Co., Ltd., St. Catharines, Ont. 
McKinnon Dash and Metal and Thresher Co., Ltd., 
St. Catharines, Ont. 

Packard, Electric Co., Ltd., St. Catherines, Ont. 
American-A bell Engine and Thresher Co,. Ltd., 
Toronto. 

American Watch Case Co., Ltd., Toronto. 

Ault and Wiborg Co. of Canada, Ltd., Toronto. 

S. F. Bowser and Co., Ltd., Toronto. 

Brunswick Balke Collender Co., Toronto. 

Canadian Shredded Wheat Co., Ltd., Toronto. 
Capewell Horse Nail Co., Toronto. 

Commercial Acetylene Co. of New York, Toronto. 
Computing Scale Co., Ltd., Toronto. 

Dodge Manufacturing Co. of Toronto, Ltd., Toronto. 
Canadian Kodak Co., Ltd., Toronto. 

Fairbanks Morse Canadian Manufacturing Co., Ltd., 
Toronto. 

Henry Disston and Sons, Ltd., Toronto. 

Stewart Hartshorn Co., Toronto. 

Michigan Ammonia Woiks, Toronto. 

Reeves Pulley Manufacturing Co., Ltd., Toronto. 
Sanitol Chemical Laboratory Co., Ltd., Toronto. 
John Underwood and Co., Toronto. 

Waterbuiy Chemical Co., Toronto. 

Parke, Davis and Co., Walkerville, Ont. 

Ford Motor Co. of Canada, Ltd., Walkerville, Ont. 
Berry Bros., Ltd., Walkerville, Ont. 

The O. and W. Thum ('o., Wfilkerville, Ont. 
Canadian Billings and Spencer, Ltd., Welland, Ont. 
Plymouth Cordage Co.» Welland, Ont. 

Penberthy Injector Co., Windsor, Ont. 

Frederick Stearns and Co., Windsor, Ont. 

Seely Manufacturing Co., Windsor, Ont. 
Allis-Chalmers-Bullock, Ltd., Montreal, Quebec. 
Berliner Gramaphone oLCanada, Ltd., Montreal, 
Quebec. 

Canadian Buffalo Forge Co., Ltd., Montreal, Quebec. 
Denver Chemical Mfg. Co., Montreal, Quebec. 
American Tobacco Co., Montreal, Quebec. 

The N. K. Fairbank Co., Montreal, Quebec. 

Gillette Safety Razor Co., Montreal, Quebec. 

“ Huylers.’* Toronto, Ont. 

Sherwin Williams Co., Montreal, Quebec. 

Walter M. Lowney Co. of Canada^ Ltd., Montreal, 
Quebec. 

Simonds Canada Saw Co., Ltd., Montreal, Quebec. 
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H. G. Vogel Co., Montreal, Quebec. 

Vulcan Portland Cement Co., Ltd., Montreal, 
Quebec. 

International Varnish Co., Ltd., Toronto, Ont. 
Lumen Bearing Co., Toronto, Ont. 

Jeffrey Mfg. Co., Montreal, Quebec. 

Berlin Steel Go-Cart, Co., Ltd., Berlin, Ont. 

Pratt and Letchworth Co., Brantford, Ont. 

Canadian Wolverine Co., Ltd., Chatham, Ont. 
Page«Hersey Iron Tube and Lead Co., Guelph, Ont. 
Canadian Drawn Steel Co., Ltd., Hamilton, Ont. 
Union Drawn Steel Co., Ltd., Hamilton, Ont. 
Fowlers* Canadian Co., Ltd., Hamilton, Ont. 
Imperial Cotton Co., Ltd., Hamilton, Ont. 

Meriden Brittania Co., Ltd., Hamilton, Ont. 

The St. Charles Condensing Co., Ltd., Ingersoll. 
Ideal Concrete Machinery Co., Ltd., London, Ont. 
Aver Incandescent Light Manufacturing Co., Ltd., 
Montreal, Quebec. 

De Laval Manufacturing Co., Montreal, Quebec. 
United Shoe Machinery Co., Ltd., Montreal, Quebec. 
Schram Automatic Sealer Co., Ltd., Montreal, 
Quebec. 

Canada Nut Co., Ltd., Niagara Falls, Ont. 

The Spirella Co. of Canada, Ltd., Niagara Falls, 
Ont. 

The Sanitary Can Co., J.td., Niagara Falls, Ont. 
Oneida Community Co., Ltd., Niagara Falls, Ont. 
Standard Ideal ManufactiirtngCo., Ltd., Port Hope. 
Nicholson File Co., Ltd.,'Port Hope. 

Canadian Hair Cloth Co/, Ltd., St. Catherines, Ont. 
Whitman and Barnes Manufacturing Co., Ltd., St. 
Catharines, Ont. 

Standard Chain Co., Ltd., Sarnia. 

Stahdard Brass Manufacturing Co., Ltd., Sarnia. 
Stratford Manufacturing Co., Ltd., Stratford, Ont. 
Altiminium and Crown Stopper Co., Ltd., Toronto. 
American Chisle Co., Ltd., Toronto. 

Arlington Co. of Canada, Ltd., Toronto. 

Cbnduite, Ltd., Toronto. 

Cbco Colo Co. of Canada, Toronto. 

Goldschmidt Thermit Co., Ltd., Toronto, 
hturphy Iron Works, Ltd., Toronto. 

National Cash Register Co., Ltd., Toronto. 

't^illiam R. Perrin Co., Ltd., Toronto, 
i^tatt Food Co. of Canada, Ltd., Toronto, 
ueen City Oil Co., Ltd., Toronto, 
nited Typewriter Co., Ltd., Toronto. 

IVrought Iron Range Co., Ltd., Toronto, 
ibominion Brush and Mhrrot' Co«, Ltd., West 
Toronto. " 

Benj. Moore and Co., Ltd., Weat Toronto. 

Galena Signal Oil Co., Ltd., West Toronto. 

Canadian Bridge Co., Ltd., Walkerville. 

Page Wire Fence Co., Ltd., Walkerville. 

Canada Forge Co., Wellaiidi»'Vfit. 

Electro Metals, Ltd., WdUw^ Ont. 
jr.L Wing and Co., Windsor, Obt. 

;Seiuier Disinfectant Co., WIOilkQr, Ont. 

I^hiody Mfg. Co., Ltd., Out. 

im^ Rule Co., Ltd., WiadSOir, Ont. 


Appendix IV. 

Trade of Canada With China and Japan. 
(F^om Canadian Returns.) 


China. Japan. 


Fiscal 

yeais. 

Imports 

from. 

Exports 

to. 

Imports 

from 

Exports 

to. 


Dols. ‘ 

Dols. 

Dols. 

Dols. 

1899.,.. 

755.990 

*90,085 

2 , 009,747 

135.265 

1900 ... 

6 * 4.433 

*56,307 

1,76*,534 

112,308 

1901 .. 

844.583 

510,886 

1,620,868 

188,683 

1902.... 

489.441 

*77.309 

1,503.731 

* 93,277 

1903.... 

5>*.»67 

175.876 

1,487,451 

3*5.181 

1904*. •. 

556.306 

226,867 

1,998,801 

342.116 

1905 .. 

550.>66 

1,009,128 

1,914,787 

510,9*5 

1906.... 

540,75* 

973,150 

1,662,929 

494,103 

1907 ( 9 mM) 

469,361 

334.896 

1,658,795 

538,548 

1908.... 

7*4,9*6 

964,793 

*.197,159' 

741,108 


Appendix V. 

Canadian Trade with Australia 
(By T. A. Russell). 

Extracts from The Westminster (Toronto) Feb¬ 
ruary, 1909:— 

“ Australia is a great buying country; immense 
warehouses have heen erected in all the leading cities, 
and tremendous stocks of goods are carried at every 
point. Practically, everything in the nature of manu¬ 
factured goods has to be imported; consequently it 
is a market which, in many lines of goods, should be 
largely canvassed by the Canadian manufacturer, but 
he must recognise that competition is keen. 

* * The means of communication at present between 
Australia and Ne^ Zealand and Canada are not very 
adequate. The Canadian Pacific Steamship Com¬ 
pany, operating ^ith the Union Steamship Com¬ 
pany, of New Zealand, run a line of mail steamers 
from Vancouver to Brisbane and Sydney, giving a 
four-weekly service each way. This proves very 
efficient for a short, direct route and for mail 
service, but for heavy freight which has to be sold 
in close competition in Australian markets, the long 
over-land haul makes the rate almost prohibitive. 

“ What is needed very much at the present time for 
the development of Canadian trade is a line of freight 
steamers plying from some Eastern Canadian ports 
like Quebec and St. John to Australia direct. If 
some arrangement could be made to secure sufficient 
return cargo to make the line at all profitable, it 
would prove of great assistance to the up-building 
of Canadian trade in Australasia. 

'*In addition to ^ this line, the Alley Steamship 
Company operate a line between Canada and New 
Zealand. These stdiiners leave Vancouver every two 
months and prove of some assistance in maintaining 
service between Cana^ and New Zealand itself. The 
service, so far, has' not been frequent enough mr 
dependabte enohj^^tb pi^ of the value it should to 
Canadian manufaeturers and exporters. 
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conclusions then are that Australasia with 
her large natural resourqes and her comparatively 
small manufacturing, presents undoubtedly a large 
market for manufactured goods an^ that Canadian 
firms should find an increasing market there, in many 
different lines. 

** This means that competition from that country 
is keen. In addition to this, large exporting coun¬ 
tries, like United States and Germany, have their 
wares introduced, and, in many cases, quote very 
close prices.’^ 


Appendix VI. 

Some Opportunities for Investment in the 
Province of Nova Scotia. 

There is but one tannery in the province, and 
that at Pictou. Halifax would be a very natural 
location for a large tannery. The hides could be 
brought from South America by water carriage, as 
well as from other parts of Canada. 

A cannery for the canning of blue-berries and 
other fruits. 

A factory making a good fertilizer would receive 
general support. There are two or three such facto¬ 
ries in the province, but a largely increased demand. 

A mill for the manufacture of paper from pulp 
wood. 

A factory making white wear. There is no such 
manufacturing concern east of Montreal. 

The Silliker Car Works have continually a large 
quantity of refuse wood going to waste, which could 
be utilised with profit in the manufacture of rolling 
pins, clothes pins, step ladders, See. 

Factory for making cordage and twine for fishing 
nets. 

Improved methods of curing herrings and other fish. 

There is no shirt, cuff, and collar industry in any of 
the maritime provinces. You cannot buy a white 
shirt that is made east of Montreal. 

A furniture factory would have abundant supply of 
birch and other woods. A furniture factory in 
Windsor, Ontario, is shipping goods to South 
America and Australia. 

There are large beds of salt at Cheverie and else¬ 
where, which could be worked with profit, as Nova 
Scotia is the largest consumer of salt per capita, 
except Norway. 

Industries subsidiary to that of the manufacture of 
steel and iron. 


Appendix VII. 

The Newer Towns and Villages of the 
Prairie Provinces have to-day openings 
FOR THE following TRADE ENTERPRISES :— 


7 Bakers. 

17 Banks. 

1 Biscuit and candy 
factory 

S Blacksmiths. 

4 Butchers. 


7 Grist mills 

9 Hardware stores. 

8 Harness shops. 

14 Hqt^ 

3 Imp]|tQ|l^t warehouses. 
3 Jewellers. 


8 Creamery and cheese 

factories. 

2 Dentists. 

13 Doctors and druggists. 

3 Dry goods stores. 

II Elevators. 

19 Flour mills. 

6 Furniture stores. 

9 General stores 
Persons interested can 

person in each place. 


3 Livery stables. 

3 Lumberyards. 

I Machine shop. 

4 Newspapers. 

I Oatmeal mill. 

I Planing mill. 

I Pork packing plant. 

I Soap factory. 

be directed to a reliable 


DISCUSSION. 

The Chairman (Lord Hindlip) thought it was an 
opportune time for the subject of investments in 
Canada to be put before the British public. The 
subject presented itself to him rather in the light of 
a prospectus, and he generally endeavoured to see 
both sides. In looking at Canada as a field for 
investment the first thing was to see what was bad in 
it. “ Where is the nigger ? With regard to Canada 
the “ nigger ” appeared to be a very small one. He 
had been struck by the fact that the news agencies 
through which news filtered from Britain to Canada 
and from Canada to Britain were too much in the 
hands of the Americans, most of the news coming 
through New York, and if the gentleman at the end 
of the telegraph in New York was of opinion that 
the news 'was not sufficiently interesting he probably 
did not send it on either way. Then also the trades 
unions in Canada were very much under the control of 
the trades unions in Western America. Their bark, 
he thought, was worse than their bite. The Social¬ 
istic party in Canada appeared to be a negligible 
quantity. There was also a disposition, chiefly 
among the Socialistic element, when the danger 
of invasion was mentioned, to turn round and say that 
it did not matter much to them and appeal to the 
Monro doctrine. That, so far as he could say, was 
the size of the ** nigger’* in Canada. The other side 
of the question were the attractions of Canada, and 
those to his mind were very large and numerous. In the 
first place Canada was part of this great Empire, and 
as far as he could see Canada was absolutely free from 
any fetters of Downing-street. There was no para¬ 
lysing influence of any Colonial Office clerk, and no 
interference of a Minister with a party programme. 
The Dominion Government and the Provincial Go¬ 
vernments were bent on developing the country as 
fast as possible, and assisting by every reasonable 
means in their power anyone who wished to invest 
money or to farm or to start industries, or do any¬ 
thing to assist the country ; such people were received 
with open arms. The province of Alberta seemed to 
present remarkable possibilities for investment and 
making money in a very short .time. In the Lethbridge 
country for example the quantity of wheat grown to 
the acre was very great. During the last three years 
the average crop had equalled the crop grown in this 
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•country, 32 or 33 bushels to the dry acre, as against 
something like 12, the average of the United States. In 
the last returns from the Government farm at Ottawa 
he believed the average was something like 50 
bushels. It was quite true, as Mr. Smith had said, 
that America would very soon be importing wheat. 
In. two or three years time he did not think 
America would export any wheat at all, and 
when it was considered that within probably 
less than fifty years America would have a popula¬ 
tion of something like 200 millions, it was a problem 
where the food was to come from to feed these 
people. Alberta wheat would have its market to the 
West, but would also have a market in the United 
States, and be thought that was where the majority 
of Alberta wheat would go to in the future. With 
regard to the various ways of transporting wheat and 
other products from the Pacific coast to Europe, he 
had been told the other day that the Tehuantepec 
Railway had offered a freight of 5s. less from Van¬ 
couver to London than the Blue Funnel line had 
offered vtd the Suez Canal. If that was the case it 
would make an enormous difference to the time taken 
for goods to get from London to Vancouver. With 
legard to the opinions quoted by Mr. Smith as 
appearing in Truth many years ago, it seemed to 
him that some of those opinions were also the 
opinions of a few people now, although not to the 
same extent. He had in mind a usually very pro¬ 
gressive paper whose City ^editor was very often in¬ 
clined unnecessarily to *^crab” Canadian securities, 
because he seemed to think they were analogous to 
what he called “poker chipsin America. If any 
one believed that Canada was borrowing too fast, 
or was asking for more, money than she could 
put up collateral security for, that person had 
better go to Canada and see for himself. Any¬ 
body who had been in Canada even five years 
ago could have no conception of what was 
going on in Canada to-day, or of the pro¬ 
gress that was being made every year and every 
month. It was not fair to criticise unless one had 
tested the country recently, because the situation 
changed very quickly. The agricultural colleges, the 
Macdonald especially, and the Ottawa Government, 
were doing all they possibly could to improve agri¬ 
culture and to teach the young how to carry on their 
farms at a profit. Every day experiments were being 
inade with different kinds of wheat suitable for the 
northern countiy, the endeayour being to produce a 
wheat that would ripen an(|f jnature a day or two 
earlier than another variety, a thing that meant bring¬ 
ing thousands and thousands more acres of the north¬ 
ern territory into the limit ot the cereal growing 
territory. The bank clearings in Canada had in- 
crensed enormously this year^ ^d>daring the panic in 
America of 1907 there was Id corresponding panic 
,i^ Canada, at all; securiti^a fell hut they fell because 
^pgeopl^ had to sell something to cany on. He was 
.j^te certain that persons who invested their money 
;||^, j0itnd, Canadian investment* could sleep at night 


in perfect security, more so than they could sleep 
with their money in some countries, and they would 
find no enterprising, gentleman on the look out for 
profitable hen roosts. 

The Hon. J, H. Turner (Agent-General for 
British Columbia) said he was more familiar with the 
Western Provinces than with other portions of the 
Dominion, and, therefore, wished to confine his re¬ 
marks to one or two points in connection with British 
Columbia. It was believed that the future trade of 
the Pacific would be quite as great or greater than 
the trade of the Atlantic, and there were some very 
striking things in connection with that trade that had 
occurred during his lifetime. When he went to 
British Columbia forty years ago there was hardly a 
steamer on the Pacific, and it took a week to ten days 
to travel from San Francisco to Victoria. At the 
present time there were very fine lines of steamers 
to Australia, China, and other ports, running out of 
Vancouver and Victoria, and the coasting trade 
between Victoria and Vancouver and the northern 
parts of British Columbia and Alaska was also 
carried on by fine lines of steamers. Another factor 
was the altered taste of the Chinaman. A very 
few years ago the Chinese ate nothing but rice, but 
they had now learnt to eat bread made from wheat 
flour, and thousap^s of Chinamen had returned home 
carrying the taste with them, and to-day wheat and 
flour were being shipped to China from Canada. There 
were 400,cxx),(xx) pebple in China, many of whom 
would in the very near future, he thought, be using 
wheaten bread instead of rice, and that of itself would 
make a very important trade across the Pacific. There 
was also the trade down the west coast of America 
with Mexico and the other Republics rapidly increas¬ 
ing, and he believed the statement made by the 
Chairman was quite correct that an offer had been 
made to carry freight from Gh-eat Britain to British 
Columbia by the Tehuantepec line for 5s. a ton less 
than the Blue FuQpel line. That was a thing which 
would very greatly fdTect the trade of Vancouver, 
and possibly railway rates. He knew of ship¬ 
ments actually having been made by that line, if 
not at 5s. less, certainly at the same rate as the Blue 
Funnel line rate. The position of British Columbia 
made it an important section of the Dominion for the 
trade of the Pacific. The trade of British Columbia 
at present was comp^*tively small, but the population 
was also small; di^ring the last ten years it had 
probably doubled. 1901 Vancouver had 30,000 
people; to-day its population numbered 90,000. 
Otheir towns were grpwing as rapidly. Fifteen years 
ago it was believed t^Rt fruit-growing was impossible, 
but last year British Columbia exported some 4,000 
tons of fruit grown on fruit farms that were not in 
existence seven years *go. On the line of the Grand 
Trunk Pacific forty years ago the country was con¬ 
sidered useless, but tp-day friends told him that 
that country climate. It was 

fairly dry^ the cold was not intense, and agricultural 
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products promised to be very good. Last year, 
for instance, tomatos ripened in tbe open air 
very well, a thing they could hardly do in England. 
There were thousands of acres of land being opened 
up for agricultural purposes that were never dreamt 
of twenty years ago. That was in British Columbia 
alone; and when it was remembered that the whole 
of the Dominion possessed such resources and possi¬ 
bilities, there could be no better country for investing 
ing British capital than Canada. There were many 
advantages there: the best of laws purely adminis¬ 
tered and taxation light. As the Chairman had said, 
anyone with securities in Canada could sleep in 
comfort, and, he might add, get up in the morning 
probably to find a slight advance in price. 

Mr. Charles Grosvenor Ross (of Ottawa) said 
that wheat was the staple industry of Canada, and 
would continue to be so, because it offered an occupa¬ 
tion for a large number of men of limited means. In 
Alberta, the northern limit of the wheat-growing 
territory lay much farther north than in Eastern 
and Central Canada, running into what was at 
present entirely unoccupied territory. The most 
magnificent wheat could be grown there. In the 
year of the World’s Fair at Chicago he was living 
on the stage route between Calgary and Edmon¬ 
ton, and during that time the Rirfv. Mr. Brick, a 
missionaiy from Fort Dunvegin, came down with a 
small load of wheat on his way to the World’s Fair, 
and that wheat took the first prize against the wheat 
of the world. That showed what the northern 
country could do. Canada to-day, he understood, 
was the only country in the West where **No. 1 
hard,” the highest grade of wheat, could be grown, 
and that accounted to a very great extent for the 
influx of the American farmers from the Northern 
States. Such men were expert Wheat growers and 
found they could no longer grow “No. i hard” in 
the States, and were going into Canada to grow it. 
Those men made some of the fin^k citizens, and were 
glad to become British subjects. Many of them 
were returning Canadians. With regard to trans¬ 
portation, a new element had entered into the matter 
by the building of the Georgian Bay Canal. The 
route had been surveyed, and he believed the Govern¬ 
ment had almost decided to start it in the near future. 
It would run from a point east of SauU St. Marie, 
northerly to a town called North Bay, and then down 
the river past Ottawa to Montreal. In the opinion of 
one of the masters of transportation in the United 
States, Mr. James Hill, the President of the Great 
Northern Railway, when the Georgian Bay Canal 
was built it would drain the freight from the whole 
of the North Central States as far west^ as Dacota, 
so that the wheat instead of passing through the 
great lakes and the Erie Canal would flow north to 
the Georgian Bay Canal and thus transfer an enor¬ 
mous amount of traffic in whekt to Cahada. That 
was the opinion of Mr. Hill exfjHi^sed'in a lecture 
before the Canadian Club of Ottawa, 'With regard 


to investments several were very prominent. The 
first was the application of water-power to electric 
development both for light and power. There was a 
huge amount of water-power in Canada that was 
employing and would employ a very large amount of 
capital. Another profitable industry was the prepara¬ 
tion of pulp wood. Tbe demand for pulp was 
constantly rising, the States taking large quanti¬ 
ties. Recently a number of New York capitalists 
had acquired 100 square miles of pulp forests in New¬ 
foundland, and he thought Lord Northcliffe had also 
acquired considerable holdings there. In New Bruns¬ 
wick, Nova Scotia, Quebec, and Ontario there were 
large areas of pulp wood waiting for the saw. 
Another investment was the silver mines of Cobalt 
in Northern Ontario, one of the greatest silver 
fields in the world. These would repay care¬ 
ful investigation. Then there was the need 
of money in the West. He had written to a 
friend of his in the West and asked him to tell 
him the present condition of finance in Alberta, and 
in reply it was said that there were exceptional oppor»- 
tunities for the investment of outside capital, and 
capitalists were just beginning to have their eyes 
opened to the fact that money could be readily in¬ 
vested there in absolutely safe securities bearing 8, 9, 
or even 10 per cent, interest: that those who had 
realised the fact w^re reaping large profits ; that during 
the past ten years the writer had invested for people 
firing in England and Eastern Canada about 100,000 
dollars, most of that money having been lent to farmers 
at 8 or 9 per cent., and secured by a first mortgage 
on land, and in no case had the amount of the loan 
been greater than 50 per cent, of the sum which the 
farm would realise at a forced sale; and that of all the 
moneys entrusted to him not one dollar had been lost 
either of principal or interest. That was a splendid 
example, seeing that some of the investments were 
made ten years ago. The writer of that letter was a 
personal friend of his, and he was sure that everything 
he said was perfectly true. 

Mr. F. B. Vrooafan (of Victoria, B.C.) paid a 
tribute to the work ot Mr. Smith in Canada, 
especially in connection with the emigration de¬ 
partment. He himself had travelled throughout 
the length and breadth of Canada, and had taken 
pains to look into the economical resources of the 
country. It was a marvellous portion of the Em¬ 
pire, and so attractive to him that he had not only 
invested money n country, but had invested 
his family and himself, and established a home, in 
Victoria on the Pacific coast. He had done that for 
several reasons; first, one felt in getting into a 
country like that that one was in the game—in one 
of the biggest games being played by the Anglo- 
Saxon race to-day or any other race. He had seen 
wheat growing on the Brick Farm on Peace River 
the finest he had ever seen, and similar to that 
mentioned by Mr. Rols, which Mr. Brick took 
to the World’s Fair to get the first prize. With 
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the settlement of the country and ploughing of the 
ground, the vast West was pushing the frost line 
north at the rate of about a township a year. The 
Peace Kiver country was much more attractive than 
the Manitoba country twenty or thirty years ago when 
people said that nothing could be grown there on 
account of the frosts. He had beard about people 
near Winnipeg and Manitoba who had had to go out 
in the night and build bonfires aU,,pver their farms 
simply to neutralise the narrow margin between frost 
and no frost, and possibly save their crops. It was 
his belief that the country in Northern British 
Columbia and Northern Alberta, in the Mackenzie 
and the Peace River country, offered the finest 
field for settlement and investment. In tiavel- 
ling through Winnipeg a year ago he came to a 
little place called Davidson, between Regina and 
Prince Albeit, and found a population.of 500. Four 
years before, a young cqi|sin of his, twenty years of 
age, went up there to see what he could do. He 
settled down, and bought a lot of ground round the 
two or thiee houses that then constituted Davidson, 
and after four yeats his investment had paid 52 per 
cent, on ^^20,000. Another field for investment was 
timber, because Canada produced the finest timber in 
the world. No area of its size had so much timber 
as Vancouver Island or such good timber. The 
climate of the Pacific cagi^t neai* British Columbia 
was such, that wood which took a hundred years 
to grow on any part of the^merican continent could 
be grown there in forty years. In Victoria there was 
only an average of three days* frost in the year. From 
Winnipeg north there were possibilities of a great 
waterway, and due east from Fort William and Port 
Arthur there were possibilities of another great water¬ 
way. During the last few weeks of President Roose¬ 
velt’s administration, representatives from Canada, 
Mexico, and the United States met in Washington, 
and all agreed to work together for the economic 
development of the North American continent, and 
that fact would have a great deal to do with the 
development of Western Canada, and in making safe 
the investments there. There was also a possibility 
of a waterway by way of Hudson’s Bay to England. 
In fact, everything connected with the future of 
Canada was not only a source of hope but promised 
a source of sound safe investment. 


Mr. Reginald Enock, F.R.G.S., wished to 
lay stress on the more Imperial side of the subject. 
Up to the present the poinSMlity of investment oi 
capital had been considered solely from the point of 
view of the investor and paying of dividends; but he 
thought it would be possible to make use in some 
practical way of millions of square miles of territory 
for the millions of poor out-of-work people existing in 
Great Britain to-day. He thiM^t it might be pos- 
sil^ by some practical mbthods to form Imperial 
companies working on a company basis to take up 
aon^ of the magnificent resoutces of Canada and 
them on such a basis that they might be 


utilised by those members of the British Empire who 
were at present wandering workless about the streets 
of great cities, putting them to work and establishing 
new industrial centres in the Dominion. It seemed to 
him that the Empire did not appear to belong to the 
people. For instance, to whom did the enormous terri- 
toiy of Canada belong ? Did it belong to the five or 
six million people who lived there, to the enterprising 
Americans or Russians who were going there, or to 
whom ? He thought it should be considered to belong 
to every British citizen, and, therefore, some workable 
method should be provided whereby every British 
citizen, head of a family, who required it should be 
allotted some tangible share of Empire, and should 
be helped to make use of it. Mr. Enock said he 
spoke as a traveller and engineer who had spent many 
years in North and South America^ and Canada, and 
who had given study to the matter of Imperial land 
development. 

Mr. T. R. Cloughbr thought a debt of gratitude 
was owing to the Society foi the opportunities it 
gave to people to realise the great resources of the 
Empire, and as an outsider he wished to bear a 
tribute to the Society. He thought there was a 
great and neglected field for British capital in the 
lack of enterprise in British manufacturers not seeking 
to do business id Canada. In 1868 there were im¬ 
ported from Great Britain into Canada goods to the 
value of35,000,000 dollars, and from the United States 
manufactured articles to the amount of 22,000,000 
dollars. In 1888, when tariff reform was introduced 
in Canada, the imports from Great Britain had only 
grown to 35,000,000 dollars, while the imports from 
the United States had grown to 46,000,000 dollars. 
In 1908 the imports from Great Britain had giown to 
98,000,000 dollars, while those from the United States 
hud increased to 202,000,000 dollars, and this was in 
spite of the fact that Canada had given to Great 
Britain a preferential tariff of 33 J per cent. If the 
manufacturers of Great Britain had not been enter¬ 
prising enough to occupy the field they were to 
blame for the unemployed in this country and not 
the Dominion of Canada. Canada was waiting for 
English goods, preferring them. Canada, in fact, 
wanted English goods so badly that she was pre¬ 
pared to give 33J per cent, preference, and he 
thought the manufacturers of Great Britain should 
realise that Canada offered such a magnificent 
field for their enterprise. Two years ago in 
speaking to the bend of a large manufacturing 
concern, establUheri in 1774, he was told ** 1 
do not know just for the moment what is being 
done in Canada, but I will call the gentleman 
in charge of that Department.” That gentleman 
said, “ I am sorry I cannot tell you just how 
we stand in Canadian matters; many years ago 
we established a branch in Australia and we are 
managing all our jQq)oniai business from our Aus^ ' 
tralian houife.’ * Afah^V ^ Canada abused 

by a gentleman, who said, ** We have been striving to 
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do business in Canada for a number of years. We 
have had a branch house in St. John’s, Newfound¬ 
land, for nine years.” 

The Chairman, in moving a vote of thanks to Mr. 
Smith for his paper, expressed the hope that the 
British manufacturer would wake up, and that British 
trade with Canada under future and more favour¬ 
able conditions would increase even in a more 
striking manner than it had increased since Canada 
gave a preference of 33^ per cent. 

Sir Westby Perceval, K.C.M.G. (Chairman of 
the Colonial Section) seconded the vote of thanks, 
and said the paper fulfilled the object of the Colonial 
Section, to place reliable information before the public 
on subjects connected with Greater Britain. He 
thought Mr. Smith’s paper was certainly a very good 
sample of the useful work done by the Royal Society of 
Arts. As an Australasian he heartily congratulated 
Canada, and rejoiced in the progress she had made, 
and was making, and as a resident in Great Britain, 
connec'ted with various financial institutions, he was 
happy to testify that Canada was rapidly gaining the 
goodwill of investors in this country. Canada was 
one of the few countries where there was now no 
income tax, and those who were looking about to find 
a place where they could evade the super-tax, could 
not do better than invest their capital in Canada, 
and allow their dividends to remain in that country 
for further investment. 

Mr. Ohed Smith, in reply, counted it a peculiar 
honour not only to be able to visit from time to time 
the meetings of the Section, but to have an oppor¬ 
tunity himself of giving expression to his own 
opinions. He agreed with one of the speakers that 
the Royal Society of Arts was entitled to the thanks 
of man} for the advantages afforded by its meetings. 
He thanked Lord Hindlip for occupying the chair, 
because he knew that his lordship was greatly in¬ 
terested in Canada. 

Mr. E. T. Scammell writes :— 

Mr. Obed Smith’s paper was excellent and oppor¬ 
tune. At the same time, I felt, as 1 listened to it, 
that what he said for Canada might and should be said 
for Australia andfor some of our other Oversea States, 
for in all of these there is a great and increasing need 
for the investment of British capital; 

One of the most striking points of the paper was 
that in which he showed that Americans are not only 
taking up great areas of land in the Dominion, but 
are seeking to get control of Canadian industrials. 
The list of American manufacturers who have estab¬ 
lished factories ** inside the tariff wall,” which is 
given in the appendix, is worthy of careftil note to 
the manufacturers of the United Kingdom. A similar 
operation is also going on in Australia, though to a 
far less degree than in Canada. But it is a significant 
fact which should not be lost sight in this country. 


Mr. Ben H. Morgan, in the report upon his visit to 
Australasia and Canada last year, dealt also with this 
matter, and showed the necessity of the British 
manufacturer giving some attention to it, if he would 
keep his hold upon Colonial trade. It is not the 
question whether our home trade will be interfered 
with. That is already been done, and the interference 
will become more extensive as time goes on. The 
question is whether we are prepared to take our share 
in the flow of business which these oversea countries 
of ours are offering, or whether we shall leave it to 
others. It will be useless for us to mourn the loss 
* when it becomes acute. What is needed is to face the 
situation now, and for the British manufacturer to get 
his foot in as soon as possible. 


NITROGEN FROM THE AIR. 

In connection with Mr. Hyde’s paper on this sub¬ 
ject, and as supplementing the information it contains, 
it may be interesting to mention that a paper was read 
by Professor Bernthsen, before the Congress of 
Applied Chemistry, on the fixation of atmospheric 
nitrogen. He stated that ” the great importance 
attaching to the possibility of the fixation of atmo¬ 
spheric nitrogen had, several yenrs ago, been re¬ 
cognised in the Badische Antlin und Soda Fabrik, 
and after the task of manufacturing indigo on a com* 
mercial scale had been brought to a successful con¬ 
clusion in 1897, special attention was paid to this new 
problem at the instigation ot the managing director, 
Heinrich von Brunck. As the result of these labours, 
Otto Schonherr succeeded in 1905, after eight years’ 
work, in discovering and, with the assistance of the 
engineer, Hessberger, in working out a process of 
producing an electric aic-flame of a new form, and he 
was thus enabled to solve the problem in a manner 
presenting considerable advantages over the method' 
of Birkeland and Eyde. The new process and method 
was not a mere modification of their process, but 
differed fundamentally from it. Whereas Birkeland 
and Eyde caused the electric discharge to bum in a 
strong magnetic field, and thus spread it out in the 
sha][>e of a flat more or less circular disc, Schonherr 
dispensed entirely with magnets and magnetic fields, 
and produced his arc inside an iron tube of compara¬ 
tively small diameter, at the same time passing the 
air through the tube, and thus bringing it into contact 
with the arc. An agreement had been entered into 
with the company exploiting the Birkeland and Eyde 
patents in Norway, and two new companies have been 
formed, with capitals of 16,000,000 kronen and 
18,000,000 kronen respectively^ to develop water 
power, and to erect works for manufacture of nitrates 
by the new process. Considerable quantities of ‘ air- 
saltpetre ’ would shortly be put on the market, and 
probably, within a few years, the annual output would 
reach 100,000 tons.” 
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THE MEXICAN SHRIMP INDUSTRY. 

At the village of Pueblo Viego, situated by the 
Laguna de Pueblo Viejo, about four miles from 
Tampico, is centered one of the oldest and most in¬ 
teresting of Mexican industries. Here from March to 
December, the natives gather the “camaiones” or 
shrimp, which abound in the brackish waters of the 
lake, and in a primitive manner, cook, dry, and pie- 
pare them for market. These famous fishing grounds 
comprise a group of beds of the narrow water passages 
of the laguna lying between the numerous small 
islands, and adjacent to the village. They are directly 
under the Mexican P'ederal authorities, and contain 
ninety-two “ pesqueros,** or trap-like enclosures, that 
are being worked. These enclosures are V-shaped, 
and constructed of bamboo poles, well driven in, 
between which a mat is interwoven, composed of 
palm leaves, extending from the bottom to the sur¬ 
face of the water, and to within a few feet of the 
shore at either end. The lake is connected by canal 
and the Panuco Ri\er, with the Gulf of Mexico, from 
which the salt water is derived, and which the 
shrimps follow in the course of the tides. They aie 
caught in traps at the outgoing tide, when it is but a 
simple matter of gathering with a dip net, and con¬ 
veying them by canoes to the village. On March ist 
each year, the names of all applicants for concessions 
are brought before the collector of the port of Tam¬ 
pico, who directs the lottery held at the Custom-house 
for the purpose of designating the locations to be 
given out. The American Vice-Consul at Tampico 
says that as many numbers as there are applicants, 
are made out and placed in a revolving receptacle, 
and the pesqueros allotted the fishermen according to 
the different numbers selected. Each location is 
numbered, and the concession is good for one year, 
or until the next drawing takes place. Thus a man 
never knows one year just where he will be placed 
the next. As quickly as possible alter gathering 
the shrimps are carried to the cooking sheds and 
placed, two bushels at a time, in a large copper 
kettle, wherein over a primitive Mexican oven, they 
are boiled in a solution composed of eight parts of 
water and six parts of salt for a period of fifteen 
minutes. After removal they are spread over a large 
cemented enclosure, exposed to the sun, and allowed 
to dry for half a day. The remaining water in the 
kettle is boiled away, and the salt recovered for future 
use. The shrimps are then packed in sacks of tour 
arrovas’ (one hundred poimds) capacity, earned by 
canoe to Tampico and re-shipped to Vera Cruz, 
where an excellent market is maintained for the fish. 
There are gathered and prepared for shipment one 
hundred and fifty tons of shrimps, annually valued at 
jf4,ooo. Most of them being consumed in the home 
markets, although an effbsss is now being made to 
introduce them into the United States. Canning has 
been attempted, but with rather indifferent results, 
.and practically the entire production is sold in the 
< dded state. ^ 


HOME INDUSTRIES. 

The Coal Industty,^Tht fears expressed when 
the Coal Miners’ (Eight Hours) Bill was being 
considered by Farliament seem likely to be justified 
by events. The Act comes into force (outside 
Northumberland and Duiham) on July i, and in 
Wales it threatens to bring about a strike, because 
in Wales the coal masters have notified the termina¬ 
tion of the present wages agreement as soon as the 
Act comes into operation. The Welsh miners refuse 
to accept any jrednetion in wages for working a 
smaller number of hours per day. The Coal 
Owners’ Association contend that the passing of the 
Eight Hours* Act in itself terminates the existing 
agreement and brings to an end the present Con¬ 
ciliation Board. Eminent counsel, w'hose opinion has 
been taken by ithe masters, say that this is the 
correct interpretation of the Act ; equally eminent 
counsel whose opinion has been taken by the men are 
of the contrary opinion. As regards Yorkshire, 
Derbyshire, and the chief Midland centres, no great 
friction or disturbance is anticipated, but difficulties 
in adjusting present arrangements with the require¬ 
ments of the Act may arise even in districts where 
the eight hours* system is now in piactical operation. 
In not a few districts there are many of the men 
and boys over sixteen years of age who are under¬ 
ground ten, eleven, and as many as twelve hours out 
of the twenty-fourl Wherever such hours })revail it is 
obvious that the operation of the Act will effect a great 
economic change. For the Act is not confined to 
preventing more than eight hours* work in the mines 
but prevents any man (with certain exceptions in 
the case of officials, furnace men, &c.) fiom re¬ 
maining in any sense more than eight hours under¬ 
ground in one day. Now eight hours from bank to 
bank means when deduction is made for the time from 
proceeding between the bottom of the shaft and the coal 
face, foi meal time^soid rest times, not more than seven 
and in some cases not even as much as six hours at 
actual bewing^i N6r is it only the hewers of coal whose 
hours underground are restricted, but also all the men 
who work the underground trolleys, and haulage, 
and winding gear. New roads, additional winding 
machinery and shafts, double shifts, may keep up the 
output, but only by increasing the cost of production. 
And if working expenses are increased the pi ice of 
coal must increase in corresponding degree, and if 
the price is raised .isages must be raised also since 
miners’ wages Hre« regulated by price. There is, 
indeed, a theorjvbcid by many supporters of the Act, 
that the men will work better in the shorter day and 
turn out more per bour in eight hours than at present 
they do in nine or* ten hours, but that is not the 
opinion of those most competent to judge, and there 
is nothing to show that it is the opinion of the men 
themselves. It is difficult to avoid the conclusion 
that, whatever meiite the Act may have in other 
directions^ it will increase the cost of coal. Some 
experts say it wiH^ddi-Ss. a ton to the cost; others 
are contetk toi pm>Hie increase at as. a, ton; even 
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assuming that it is only is. the effect may be very 
serious. 

Effect of Enhanced Coal Prices,--A rise in the 
cost of output might seriously affect our coal export 
trade, which year by year has to face more formidable 
competition, for this increase in the cost of output, 
due to the Eight Hours Act, affects British coal 
alone. The cost of production of the coal of our 
competitors is not affected. Then there are the 
other great industries whose prosperity is largely de¬ 
pendent on the cost of coal. Take the railway in¬ 
dustry. Lord Claud Hamilton speaks with authority 
on such matters, and he has stated, that an increase 
of IS. per ton in coal means an increase ofj^Soj.ooo 
per annum in the coal bills of the British railway 
companies. Mr. Bonar Law, an expert in iron, told 
the House of Commons that an increase of even 
ninepence per ton on the price of coal would mean 
an addition of 4s. per ton on the price of steel. It 
was demonstiated to Mr. Russell Rea*s Committee 
that the proportion which coal bears to the working 
of steamers ranges from 25 to 30 per cent, in the case 
of tramps, from 40 to 45 per cent, in the case of mail 
•steamers, and to nearly 50 per cent, in the case of 
very large and fast steamers. The outlook is dis¬ 
turbing. 

Small Holdings .—A good deal of dissatisfaction is 
expressed at the slow operation of the Small Holdings 
and Allotments Act of 1908 by those who are eager 
to see a large increase in petite culture^ and it is 
charged against the County Councils that they are 
lukewarm, or even hostile, in their attitude towards 
the Act. It is alleged, among other things, that 
County Councils are charging prohibitive prices for the 
holdings provided by them, with the object of making 
.the scheme of small holdings a failure. It is true that 
the price paid for the small holding is often, perhaps 
.generally, excessive, but it does not follow that the 
Council is to be blamed. In the. first place, land- 
•owners, as a rule, are not eager to sell, which n;eans 
that, unless compulsion is to l)e used, to which the 
•Councils are naturally in many cases averse, a good 
price must be offered for the land. Then the Board 
of Agriculture will not approve any scheme which 
makes it likely that a loss would be incurred in its 
working ; indeed, the Board insists upon a substantial 
margin being provided for such expenses as manage¬ 
ment, &c., even as much as from ao to 30 per cent., 
insistance that may be explained by the fact that if 
the Board approves a scheme, and it turns out in the 
actual working on the wrong side, it is held liable 
to bear half the annual loss. The terms of rental are 
too onerous. The rent the tenant is required to pay 
is based upon a percentage of. the cost of the land 
and its equipment, plus the amount of the annual 
sinking fund charge, on account of the repayment of 
the principal money borrowed by the CouncU* The 
result is that at the end of thd tekm of years within 
whidh the Council are to repay the capital cost of the 


land, &c., the tenants will have bought from the 
Council the entire holding. This is surely unfair to 
the present tenant, who ought not to be asked to pay 
for the holding itself in addition to a fair rent ior it. 
If the cost of equipping the land with new buildings 
is added, it is impossible for a County Council, under 
the Act as it stands, to rent to small holders as 
cheaply as they can obtain holdings from a private 
landlord who is willing to arrange small holdings 
upon his estate, and is content, as many are, with a 
return of from 2 to 3 per cent. 

A Spurt in Shipbuilding .—There is something 
like a slight spurt in shipbuilding, although the state 
of the freight market suggests the urgent necessity of 
restricting the output of new steamers. It seems to 
be thought by the more enterprising of the current 
contractors for new steamers that a great expansion 
of the world’s trade is about to be seen, and that it 
will be to their advantage to anticipate it. It is pro¬ 
bable that there will be a great improvement in 
freights before long, bat only if the output of new 
steamers is restricted. \'et week after week contracts 
are being concluded for new boats. Some come 
under the “ liner ” head; others are to fill up gaps 
due to navigation, A'c., in cargo-carrying fleets; 
while in some instances the orders have been for ton¬ 
nage ior which there seems no present justifleation. 
And now the addition of even a few new steamers 
means a large quantity >of tonnage. In the past 
boats averaged 1,500 tons, 2,000 tons, or 2,500 tons, 
and the addition to tonnage was comparatively small, 
but new steamers run into 5,000, 6,000, 7,000 tons, 
and a few very large new steamers tell seriously on 
the position. 

Insurance Reform ,—The text has now been issued 
of the Assurance Companies’ Bill, promised some 
time ago by the President of the Board of Trade, 
and intended to amend the law of insurance so as to 
protect the public from “wild cat’* schemes. Its 
main provisions are—(i) The extension to companies 
carrying on Are and accident insurance business of 
the laws relating to life assurance^companies, subject 
to appropriate modifications ; (2) to bring under the 
same laws the businesses of bond investment com¬ 
panies, which in return for small subscriptions con¬ 
tract to pay a lump sum at some future date, and 
which frequently hold out the prospect of a loan in 
the meantime to be applied to the purchase of a 
bouse; and (3) the amendment of the Life Assurance 
Companies Acts, so as to ]flace foreign companies in 
the same position as British companies with which 
they compete, by providing that all companies, 
wherever registered, shall deposit ;£'20,ooo with the 
Board of Trade. The Bill also simplifies the pro¬ 
cedure by which large collecting societies may convert 
themselves into industrial assurance companies. The 
new provisions in respect of foreign life offices doing 
business in this country are founded on the report of 
the House of Lords’ Committee of 1906. Offices 
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transacting business outside the United Kingdom, 
whether British or foreign, are required to provide 
details as to premiums, claims, &c., outside the 
United Kingdom, as to assets specially deposited 
under local laws outside the United Kingdom, and 
as to any separate valuations required under local 
laws. This provision will enable any intending policy¬ 
holder to see what funds are already hypothecated 
to meet liabilities outside the United Kingdom, 
and whether these liabilities are estimated on a more 
stringent basis than the standard one adopted in the 
return to the Board of Trade. It may be expected that 
the clauses of the Bill which apply to classes of in¬ 
surance business other than life, while open to criticism 
on points of detail, will be generally approved. 

OBITUARY. 

Harry J. Molloy, M.I.Mech.E., Assoc. 
M.Inst.C.E.—By the death of Mr. Harry J. 
Molloy, which occurred from malaria, at Hassan, 
on March 3rd, the Government of Mysore have lost a 
valuable servant. Born in i865,^Mr« Molloy entered 
this service in 1890 as a temporary assistant-engineer 
on the Bangalore-Hundupur Railway, then in process 
of construction. Being confirmee^ in the service in 
1895, he worked as assistant^-engineer in various 
departments, including, raUwaySj inigation, bridges, 
roads, water-supply, &c., ijiji^til 1903, when he was 
appointed Officiating Executive Engineer in the 
Nadur district. This is a malarial region, and here 
he first contracted the disease to which, after 
numeious attacks, he succumbed. Mr. Molloy became 
a Member of the Society of Arts in 1899. 

QUESTIONS AND ANSWERS. 

NOTICES TO CORRESPONDENTS. 

Readers in search of information which cannot be 
obtained from the usual sources are invited to make 
their wants known in the Jcumaly in the hope that 
they may be assisted in their difficulties by their 
fellow members. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and Should bear such 
signa,ture of the writer, and «ach address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be prifited. 


QUESTIONS. , 

Cattle Food from Wood Cellulose.— 
1 understand some French chemiste have developed a 
process for making a cattle food from wood cellulose. 
Can aity, one give me particulars fr^uoALD Scott. 


White Lead and White Lead Paint.— I am 
in search of information bearing on the manufacture 
of white lead and white lead paint. I want to know 
—(i) The most reoentpractice of the manufacturers in 
this country; and (a) the best text-book on the 
subject.—R. M. 

Bikperbncb between Cupolas and Domes.— 
What is the essential difference between a cupola and 
a dome? This souhds a trivial question at first 
sight, but I cannot Bbtain a satisfactory answer by 
consulting ** the usual books of reference.’* My 
desire for a definition arises from the fact that I have 
been called to task for referring to the **cupola” of 
a certain building when it is alleged I should have 
said dome but, on consulting several architects 
as to how far we may properly use each term, I have 
received the most extraordinarily divergent replies. 
According to the dictionaries the terms are inter¬ 
changeable, but you surely could not call the dome 
of St. Paul’s a cupolsf ?— St. Pancras. 

ANSWERS. 

Papin’s Digester (see p. 444). —Denis Papin’s 
digester attracted much notice when it was first 
shown before the Royal Society, and many refer¬ 
ences to it are to be,, found in the books of that 
society. Evelyn,,^(q,Jiis “ Diary,” under date April 
I 2 th, 1682, gives va (description of a supper attended 
by Fellows of the Royal Society, at which all the 
food, ”both fish and fiesh,” was dressed in these 
digesters, ” by which th^ hardest bpnes of beefe itself, 
and mutton, were made as soft as cheese without 
water or other liquor, and with less than eight ounces 
of coales, producing an incredible quantity of gravy ; 
and for close of all, a jelly made of the bones 
of beefe itself, the best for clearness and good relish, 
and the most delicioq^ that I had ever seen or tasted. 
We eat pike and o^r fish bones and all without 
impediment; but nothing exceeded the pigeons, 
which tasted just as ifj bak’d in a pie, all these being 
stew’d in their own. juice, without any addition of 
water save what swam about the digestor, as m 
halneo ; the natural juice of ail these provisions 
acting on the grosser substances, reduced the 
hardest bones to tenderness.” Evelyn concludes : 
** This philosophical supper caused much mirth 
amongst us, and exceedingly pleased all the 
company. I sent a, glass of the jelly to my 
wife, to the reproaoh of all that the ladies 
ever made of their best hartshorn.” The Hon. 
Robert Boyle publiiMt. a later description of the 
Digester in the SeoonA Continuation of his ** Physico- 
Mecbaaical Experimenta ” (1680). in which he 
translates the name Digpster as Balneum Maries^ 
Paj^ himself publislmd In i68x, with the permission 
of the Royal Society^ ” A new Digester or Engine for 
softening Bones. By Papin, M^D., Fellow of the 
Royal SodetUr.^’ In <687. he published ” A Continua¬ 
tion of the New Diglfter of Bones.” The author 
says that, tlmhe made mf the 
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Digester ** was when the King commanded me to 
make one for his Laboratory.’* 

The origin of the name Bain Balnenm Marise) 

has not been satisfactorily accountled' for by LittrS. 
Ducange supposes that it was evolved from a sup¬ 
posed writer of a known alchemical work, whose 
name was Maria. Whatever may be the truth about 
this, it seems clear that the name fips come down to 
us from the mediaeval alchemicjs^ literature. (See 
Berthelot, “Histoire de rAlchin^e^” &c.)—H. B. 
Wheatley. 

Stained Glass Windows (3ee p. 597).—It is 
somewhat difficult to say anything decisive in reply to 
this question, if only for the reason that before doing so 
one ought to make quite sure one has in mind the 
same glass that is referred to. Speaking generally, 
however, there is a good deal of htorary evidence to 
warrant one in supposing that cobalt was introduced 
into glass making about the time referred to, and 
that as it was probably used in an.impure state in the 
hrst instance, such a colour would be made with it. 
Although Bruchmiiller {Den Kohalthergrau und die 
Blaufarhenwerke in Sachsen) considers that the use 
of cobalt in the arts dates so far back as to be lost in 
obscurity, there seems very Utile doubt that the 
peculiar properties of the cobalt ores of Saxony were 
only recognised about the end of the fifteenth 
century. Up to that time they had‘been regarded as 
useless: the very name cobalt,fact, emphasises 
this, signifying, as it does, an evil Spirit, and being 
derived from the fact that the old miners when 
they came across cobalt ores in searching for 
iron considered they had be^n enchanted and 
made useless by the evil spirits of the mine. 
Many writers have tried to prove that the pigmentary 
properties of the cobalt compounds were known to 
the Egyptians, but ^o far as I am aware there is no 
practical, as distinguished from literary, evidence in 
support of this: that is to (although people 
have juggled with the words “ lapphre ” and 
** sapphire ” in an attempt tn lirove that their use 
by Theopilus and earlier writers must have signified 
cobalt) no one has ever found ^^cobalt on chemical 
analysis of any specimen of glass or potteiy earlier 
than the fifteenth century—no one, that is, that 1 have 
been able to discover. I would not Uke to make 
this statement positively, because such records have a 
way of getting into the most * unlikely places and 
escaping one’s notice. We do know for certain, 
however, that the cobalt ores ih^^anony began to be 
explored at the close of the fifteenth century, and 
that Schurer commenced to mai^lkcture smalt about 
1520 in Bohemia, whence its use'Spread to Italy and 
Holland, and b^ame the mibjeet of an English 
patent in the reign of Jalh^s ^ X, This, then, 
would account for its use in' connectioa with 
stained glass at this time and'*not before, presum¬ 
ing that the colour of the particular glass referred to 
is due to cobalt. But one must bear in mfod that the 
introduction of a fresh tint in gl^^is ndt necessarily 
doe to the nse of a com¬ 


position of the white glass in which any colouring 
oxide is dissolved, has a considerable influence on the 
resulting colour, and it was at the period referred to 
that the use of soda in glass making, in place of 
potash, began to be introd^ed, and the composition 
of window glass gradually reverted from the highly 
basic material of the Middle Ages back to the soda- 
lime glass used by the Romans, and forgotten for a 
thousand years. One would expect as a result of this 
to find new tiiits appearing in the windows, but of* 
course this is all conjecture—the only practical way of 
settling the matter would be to make careful com¬ 
plete analyses of glasses of diffcren^*periods, but this, 
being a lengthy and costly business, nobody cares to 
do.-N. H. 

NOTES ON BOOKS. 

The Architecture ok the Renaissance in 

Italy. By William J. Anderson, A.R.I.B.A. 

London : B. T. Batsford. I2s. 6d. net. 

When this book was first published in 1896, it at 
once took its place as the standard work on the 
subject with which it dealt. A second edition was 
called for in 1898, a third shortly afterwards, and 
now a fourth and enlarged edition has been prepared 
by Mr. Arthur Stratton, Lecturer on Architecture at 
King’s College, London. The success of the book 
may be traced to three c^ii^uses : the excellence of the 
text, for the late Mr. Anderson was a master of his 
subject, and he wrote with a cultured and scholarly 
pen; the excellence of the illustrations, to which 
many valuable collotypes have been added in the 
present edition; and the fact that it supplied the 
student for the first time at moderate cost with a 
clear and comprehensive view of the whole course of 
the Renaissance in Italian architecture. The book is 
too well known to call for a descriptive notice here. 
Suffice it to say that the task of revising Mr. Ander¬ 
son’s work could not have been entrusted to a more 
competent editor than Mr. Stratton: while he has 
been well advised not to alter or increase the subject 
matter to any large extent, he. has added many 
photographs and measured drawings which have been 
selected with the greatest care and are admirably 
reproduced by Mr. Batsford. 

general. NOTES. 

White Phosphorus in Matches. — In the 
annual report of the Chief Inspector of Factories 
and Workshops (Mr. Arthur' WTiitelegge), for the 
year 1908, which has just been issued, attention 
is drawn to the fact that the White Phosphorus 
Matches Prohibition Act, 1908, will come into force 
on Januaiy* 1st next. After that date white phos¬ 
phorus matches may not be made and imported, and 
after January ist, 191L may not be offered or exposed 
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or held for sale. The Board of Trade are empowered 
to frrant licenses for the use of any process, patented 
' before the date of the Act, for making matches (not 
intended to strike only on a specially prepared surface) 
without the use of phosphorus, and to fix the terms. 
Meanwhile all the match factoHes in the United 
Kingdom, with one notable exception, remained free 
from any case of necrosis, as in the three previous 
years ; but in that one factory a further case occurred 
in 1908, and two other attacks have been reported in 
the first quarter of 1909. The disuse of white phos¬ 
phorus in this industry will render obsolete the special 

rules established in 1899.It may be that for 

a time cases of necrosis will still occur among persons 
who in the past have been exposed to phosphorus, 
but the exposure will cease with 1909, and in some at 
least of the works, including that in which all the 
recent cases have occurred, arrangements are being 
made to anticipate the appointed date. 

British Trade in Kerman, South Persia.— 
A private correspondent writing under date of ist 
April from Kerman in the British sphere of Central 
Persia, states that that city is just taking the place of 
Yezd as the chief distributing centre of the country. 
A sample room containing specimens of the British 
and Indian goods most in demand in that part of 
Persia and capable of being supplied through Bunder 
Abbas, has been started by the British Consul and 
placed in charge of a British merchant. The Consul, 
Major Ducat, is very anxious to make English traders 
aware what an exceptional opportunity there is for 
capturing a profitable market which otherwise must 
fall into the bands of the Russians. The chief 
desideratum is the improvement of the road com¬ 
munication and the establishment of a regular and 
reliable transport senice between Kerman and the 
Indian Ocean at Bunder Abbas. In the meantime 
the Russians are pouring in their goods from the 
north vui Meshed. Two New York firms have 
established American agents in Kerman, a third has 
a Europeanised Armenian acting for them in the sur¬ 
rounding districts, and a fourth firm talk of establish¬ 
ing a regular agent in the city. The chief article of 
export is of course the far-famed Persian carpets, but 
there are mineral and other resources waiting to be 
exploited if the road difficidties are once effectually 
grappled with. So far as the carpet trade is con¬ 
cerned the new agents are already cutting out the 
Tabriz Turk buyers. 

MEETINGS FOR THE ENSUING WEEK. 

Tuesday, Junk 15. ..Faraday Society, in the Library of the 
Institution of Electrical Enghieerf, 9a, Victoria- 
atreet, S.W., 8 p,m. 1. Mr. E. R. Taylor, “The 
National and Internaticmal Conservation of Water 
for Power.** a. Mr, W. jEflelding, “ The Formation of 
Silicon Sulphide >n the Desulphuriaation of Iron.” 
3. Mr. Ch. A. KelJer^ “^A*^ Contribution to the 
.Study of Electric Fttr|)apes as Applied to the 
Manufacture of Irop and Steel.** 4, Mr. Gustave 
Gin, “ Automatically CIrcttlating Furnaces of the 
Gin Type for the Electiftbd Producrion of Steel.** 


Asiatic, sa, Albemarle-street, W., 4 p.m. Dr. E. 
Denison Ross. “ A Unique Arabic MS. containing 
the History of Gujarat under Muhammadan Rule 
down to the Time of Akbar.’* 

Statistical, 9i Adelphi-terrace, W.C., 4ii p.m* 
Annual General Meeting. Mr. G. Paish, “ Great 
Hritain’s Capital Investments in Foreign Lands.** 

Weonksday, Junk x6.. .National Indian Association (at 
the Hooen or thk Royai. Society op Arts» 
John-street, Adelphi, W.C.), 4^^ p.m. Mr. R. F. 
Chisholm, “TheTaj Mahal, Agra.** 
Meteorological, 70, Victoria-street, S.W., 4^ p.m. 
r. Mr. R. C. Mossman, “ The Interdiurnal Vari¬ 
ability of Temperature in Antarctic and Sub- 
antarctic Regions.'* 2. Dr. W. Schmidt and Mr. 
E. Gold, “ Testing of Registering balloon Appa¬ 
ratus at Low Temperatures.*’ 3* Mr. L. C. W, 
Bonacina, “ A Plea for the Use of Freely-Exposed 
Ibermometers in Addition to Sheltered Ones.** 
Geological, Burlington-house, W., 8 p.m. 1. Mr. 
J. A. Douglas, “The Carboniferous' Limestone 
of County Clare.** 2. Dr. J. E. Marr and G. W* 
Fearnsides,/* The Howgill Fells and their Topo¬ 
graphy.** 3. Mr. L. Glaucjrt, “ A New Species of 
Sfhenurus.'* 4. Mr. D. S. Watson,. “Some 
Reptilian Remains from the Trias of Lossiemouth.” 
(<^) “Some Reptilian Tracks from the Trias oi 
Runcorn (Cheshire).’* U) “The Anatomy of 
Lepuiophloios /artcinus, Stcrnb.” 

Microscopical, 20, Hanover-squa/c, W., 8 p.m. 
Exhibition by Dr. J. A. Brayton Hicks of the 
Better-known Tropical Parasites. 

Thursday, Junk 17 . Linnean, Burlington-house, W., 8 p.m. 

I. Mr. J. G. O. Tepper, “ Ihe Growth of a Species 
ofBattarea.” 2. Sir John Murray, “ The Deposits 
in the Indian Ocean.” 3. Mr. L. A. Borradatle, 
“The *Sealark’ Perseidea, Stcoropidea, and 
Reptantia.” 4. Mr. F. A. Potts, “ The ‘ Sealark * 
Polychasta.” (Part II.) c,. Mr. T, Bainbrigge 
Fletcher, “ The ♦ Sealark ’ Lepidoptera.*' t>. Dr. 
H.Christ, “New Species of Malosian and Philip¬ 
pine Forus.** 7. Messrs. T. A. Sprague and J. 
Hutchinson, “The African Species of Triumfetta, 
Linn.” 8. Mr, A. >V, Hill, “The Acaulesccnt 
Species of Malvastrum, A. Gray.** Exhibition by 
Mr. Clement Reid oi Plants in Britain introduced 
by the Romans. 

Chemical, Burlington-house, 8|p.m. x. Mr. S. P. 
U. Pickering, “The Carbonate of Copper and 
the Cupricarhonates.” 2. Mr. F. L. Pyman, 
“Isoquinoline Derivatives. Part I. Oxidation 
of Laudanosine.” 3. Messrs. J. T. Hewitt and 
W. Thomas, “The Colour and Constitution of 
Azo-Compounds,” 4. Messrs. H. J. H. Fenton 
and W. A. R, Wilks, “ Isoiminazolone.” $. 
Messrs. H. J, H. Fenton and F. RobiiiBoa, 
“ Homologues of Furfural.** 6. Messrs, M. 
Lowry and C* H. Desch, “ Studies of Dynamic 
Isomerism* Part IX. The Relationship between 
Absorption Spectra and Isomeric Change. Ab¬ 
sorption Spectra of Sulphonic Derivatives of 
Camphor.” 7. Mr. B. Fldrscheim, “ The Rela¬ 
tion between the Strength of Acids and Bases and 
Quantitative Distribotion of Affinity in the Mole¬ 
cule.** Fart 11 . 8. Mr. H. D. Dakin, “ The Oxi¬ 
dation of Hydroxy-Derivatives of Benzaldehyde 
and Acetophenone.” 9. Messrs. E. de B. Barnett 
and S. Smilei, ** The Intramolecular Rearrange¬ 
ment of Diphenjlamine Qrik0 Solphoxides.** 

Friday, June x8... Royal Institution, Albemarle-street, W., 
9 p.m. AJimay Savage Lander, “ A Receit 
Visit to the Panama Canal. ** 
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NOTICES. 


ANNUAL GENERAL MEETING. 

The Council hereby notice that the 

One Hundred and Fifty-fifth Annual General 
Meeting for the purpose of receiving the 
Council’s Report and Treasurers’ Statement 
of receipts, payments, and expenditure during 
the past year, and also for the election of 
officers and new members, will be held in 
accordance with the By-laws on Wednesday, 
30th June, at 4 p.m. 

(By Order of the Council), 

Henkv Trueman Wood, 
Secretary, 


ALBERT MEDAL. 

I'he Council of the Society, with the approval 
of His Royal Highness the President, have 
awarded the Albert Medal of the Society for 
the current year to Sir Andrew Noble, K.C.B., 
D.S^"., D.C.L., F.R.S., “in recognition of his 
long-continued and valuable researches into 
the nature and action of explosives, which 
have resulted in the great development and 
improvement of modern ordnance.” 


MEDALS FOR PAPERS. 

The Council have awarded the Society’s 
Silver Medal to the following readers of 
Papers during the Session 1908-9 •— 

At the Ordinary Meetings:— 

To Mr. G. Albert Smith, for his paper on 
” Kinematography in Natural Colours.” 

To Mr, Henry C. Brewer, for his paper on 
“ Gothic Art in Spain.” 

To Monsieur Yves Guyot, for his paper on 
“The Commercial Relations of France and Great 
Britain,” 


To Mr. George Hubbard, for his paper on 
“ Dew-ponds.” 

To Mr. Walter Rosenhain, for his paper on 
“ The Application of the Microscope to the Study of 
MetaF.” 

To Mr. Gabriel Gordon Cleather, for his 
paper on “ The Musical Aspect of Drums.” 

To Mr, C. Reginald Knock, for his paper on 
* ‘ The Resources of the Peruvian Andes and the 
Amazon.” 

To Mr. Percy A. Wells, for his paper on 
“ English Furniture Design and Con<itruction.” 

To Mr. Arthur John Barry, for his paper on 
“ Railway Development in China.” 

To Herr Sam Eyde, for his paper on “ The Manu- 
factuie of Nitrates from the Atmosphere by the 
Electric Arc.” 

In the Indian Section :— 

To Mr. Douglas Dewar, for his paper an 
“ The Birds of India.” 

To Mr. Arthur Anthony Macdonell (Boden 
Professor of Sanskrit, Oxford), for his paper cn 
“ The Buddhist and Hindu Architecture of India.’ 

To Mr. Sklwyn Howe Fremantle, for his 
paper on “ The Problem of Indian Labour Supply.” 

To Mr. Krishna Govinda Gupta (Member of the 
Council of India), for his paper on “ Some Phases 
of Hinduism.” 

To Mr. Cecil L. Burns (Principal, Bombay 
School of Art), for his paper on “ The Functions of 
Schools of Art in India.” 

In the Colonial Section .— 

To the Hon. Charles Gideon Murray, for his 
paper on “ The Road to South African Union,’* 

Of recent years it has been the practice 
that no medals should be awarded to readers 
of papers wffio had previously received medals 
from the Society. Acting on this rule the 
Council were precluded from considering the 
following papers ;—In the Ordinary Meetings 
the papers by Sir W. Martin Conway, on 
“The Goldfields of Eastern Peru and Bolivia,” 
and by Mr. Archibald R. Colquboun, on 
“ Bosnia and HerEegovina ; ” in the Colonial 
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Section, the papers by Mr. Albert E. Hum¬ 
phries, on ** The Production of Wheat in the 
British Empire,” and by Mr. John Ferguson, 
C.M.G., on Ceylon: its Industries and 
Material Progress.” 

The Council, however, desire to express 
their high appreciation of these papers by 
thanking their authors for them. 

The brilliant lecture delivered, under the 
Aldred Trust, by Professor Dendy, vas not 
considered to be eligible for a Medal, though 
it occupied one of the Ordinary Meetings. 


EXAMINATIONS 

The results of the Advanced Examinations 
(Stage 111 .) have been published, and copies 
have been sent tp all Centres for distribution 
to Candidates. 

The results of the Intermediate Examina¬ 
tions (Stage II.) will be published during July, 
and those of the Elementary (Stage I.) early in 
August. 


CONVERSAZIONE, 

The Society’s Conversazione will be held, 
by permission of the Trustees of the British 
.Museum, in the galleries of the Natural 
History Museum, South Kensington, on Tues¬ 
day evening, June 29th, from 9 p.m. to 12. 

The Reception, by Sir William H. White, 
K.C B., F.R.S., Chairman, and the other 
Members of the Council, will be held in the 
Central Hall from 9 to 10 p.m. 

A Selection of Music will be performed by 
the Band of H.M. Royal Engineers, in the 
Central Hall, commencing at 9 o’clock. 

An Instrumental Concert by the ** Red 
Band,” under the direction of Mr. Thomas 
Batty, will be given in the Fish Gallery from 
9.15 till 10.15 p*m., and from 10.30 till 11.30 
p.m. 

A Gramophone and Auxetophone Concert, 
under the direction of the Gramophone Com- 
paiiy. will be given in the Shell Gallery at 
intervals from 9.15 p.m. 

The following portione of the Museum will 
be open :— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry ; ldaptation of colour 
to surrounding conditions ; protective resem¬ 
blance, <&c.; also specimepis illustrating the 
Fishes, and the life-history of the Eel 
of staircase); 


The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavilion, 
at the West end, an exhibition of the Land 
and Fresh-water Vertebrate Animals of the 
British Isles. 

The Fish Gallery, containing the Great 
Basking Shark, the grotesque deep-sea fishes 
(case 44), the Tunny (case 38), the Tarpon 
and Angler-fish (case 27), the Lemon-sole 
(case 30), (Src. 

The Shell Gallery, including a life-size model 
of a Giant Squid (Newfoundland), and of a 
giant Octopus (California). 

The East and West Corridors on the First 
Floor, containing the Okapi, African Ante¬ 
lopes, and Giraffes. 

Light Refreshments will be supplied at 
Buffets in the North and South Corridors 
on the First Floor of the Museum. 

Visitors travelling by District Railway (or 
other underground railways in connection 
therewith) wnll be allowed free use of the 
Company’s Subway, which leads from the 
South Kensington Station direct into the 
grounds of the Museum. 

Each member is entitled to a card for him¬ 
self (which will not be transferable) and a card 
for a lady. These tickets have now been issued. 
In addition to this, a limited number of tickets 
will be sold to members of the Society, or to 
persons introduced by members, at the price of 
5s. each, if purchased before the day of the Con¬ 
versazione. On that date the price will be 7s. 6d. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed 10 the Secretary at the offices of the 
Society, John-street, Adelphi, W.C. Iq all 
cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for thrm at as early a date as convenient. 

The Council reserve the right of stopping 
the sale of tickets or of raising the price, if it 
is found necessary, in order to restrict the 
number of visitors within reasonable limits. 

Further particulars as to the Musical and 
other arrangements will be given in the Pro¬ 
grammes which will be distributed on the 
evening of the Conversazione. 
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PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

Thursday afternoon, May 27th ; Professor 
•StR Hubert von Herkomer, C.V.O., 
.D.C.L., R.A., in the chair. 

The Chairman said he had had some infoimation 
fiom independent sources as to the good work 
Mr. Burns had done in Bombay, and was especially 
interested in him because he was one of his earliest 
students at Bushey. He had heard that when 
Mr. Burns was appointed in 1899 he found the 
School of Art not in the best of conditions, but 
owing to his energy and skill it was now one of the 
most successful in India, with departments for textiles, 
•pottery, and design, and woiksbops for plastic and 
metal woiking. He had done excellent service in 
<^tiaining diawing masters and revising the system of 
^teaching entirely on sound piiticiples, and the school 
was populir and efficient. 

The paper read was—- 

THE FUNCTIONS OF SCHOOLS OF 
ART IN INDIA. 

Bv Cecil L. Burns, 

Principal of the Bombay School of Art 

In considering the functions of schools of 
art in India, and offering suggestions regard¬ 
ing the broad lines upon which, in my opinion, 
they can successfully cope with the peculiar 
problems they are intended to solve, I must 
premise my remarks by saying that my 
practical experience has been confined to the 
work performed by the School of Art in Bombay 
city and Western India. 

Of course, like other officers whose time and 
duties are devoted to assisting the progress of 
the country in a special direction, I have made 
it my business to see as far as possible the 
work carried on in other schools of art, and 
have studied the reports, dealing with my sub¬ 
ject, issued by the Governments of other pro¬ 
vinces. The knowledge I have thus gained, 
leads me to believe that although slight varia¬ 
tions may occur in the local conditions else¬ 
where than in Bombay and Western India, the 
problems with which 1 shall deal this after¬ 
noon are fairly general throughout India. 

To discuss the whole of the functions of the 
schools of art would, I fear, take up more time 
than 1 have at my disposal this afternoon. I, 
therefore^ propose to limit the scope of my 
remarks to the relation they have to, and are 


capable of exercising upon, the applied arts of 
the country. Although this limitation should 
not entirely exclude some reference to the 
study of architecture, sculpture and painting, 
pursued in the schools, for these arts are but 
the development and higher expression of 
kindred crafts, it is unfortunately true that in 
India, as in Europe, the teaching of those 
branches of art has become separated^ in 
modern practice from the teaching of the 
crafts. I shall, therefore, have to leave what 
are known as the Fine Arts uncoiisidered 
except where they directly relate to the in¬ 
dustries of India. 

The limitation I propose, however, coincides 
with the declared purpose of Government in 
founding the schools of art, which was to pre¬ 
serve from decay and to improve the crafts of 
the country. In order to give you some idea of 
the nature of the task the schools have been 
called upon to perform, and the peculiar diffi¬ 
culties of that task, it will be necessary for 
me to notice briefly the revolutionary changes 
in the conditions under which the crafts 
of India are now carried on as compared 
with those prevailing up to the year 1857, 
when the schools of art were first insti¬ 
tuted. These changed conditions appear to 
me to lie at the very root of the admitted de¬ 
cadence of the ancient crafts of India, and so 
far from being ignored must form the basis of 
any attempts to revive their former prosperity. 

The Former Isolation oe India. 

Up to the year 1850, India, from an artistic 
stand-point, was almost entirely isolated from 
the rest of the* world. In fact, she was more 
isolated during the eighteenth and early part 
of the nineteenth centuries than was the case 
during the sixteenth and seventeenth centuries, 
when the Moghul emperors w'ere carrying out 
their great building schemes. We know that 
for the elaborate structures erected by Akbar, 
Jehangir, and Shan Jehan, huge armies, which 
included foreign, as w'ell as native w'orkmen, 
w^ere employed, while the splendour of the 
courts of those emperors attracted an almost 
equal number of other craftsmen, chiefly gold¬ 
smiths, carvers, and brocade weavers. The 
foreign craftsmen undoubtedly exercised a 
‘very considerable influence upon the style of 
the buildings erected at that period, especially 
with regard to their decorations, and it was the ’ 
introduction of new ideas by jthese foreigners, 
allied to the special aptitude for particular 
craft work on the part of the Indian workmen, 
due to the caste system, which resulted ia , 
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producing the best schools of art India has 
yet seen, and the golden age of Indian artistic 
work. 

The wars and resultant social disturbance 
accompanying the decline of the Moghul rule 
changed everything. The great works of a 
former age were stopped, and the army of 
foreign and native craftsmen was disbanded. 
A certain number of native artisans were 
doubtless retained about the decadent Court 
at Delhi, or took service with the chiefs and 
rajas who ruled as independent sovereigns 
the former Moghul provinces, but as warfare 
was almost continuous, it is certain that the 
encouragement given to these craftsmen was 
spasmodic, while the foreigners either returned 
to their homes or dying were not replaced. 

From the East India Company the in¬ 
digenous artistic craftsmen received even less 
support than from the rulers who immediately 
preceded it. The early exports from India 
to Europe were mainly of raw or partially 
worked products, and when the Company 
ceased to be only traders, and acquired 
territory, both directors and officers were too 
busy with the task of consolidating their rule 
within the recently acquired provinces and in 
repelling attacks from their neighbours, to 
afford the time to foster and encourage the 
arts of the country. 

The artistic craftsmen employed by the 
princes whose kingdoms were occupied by the 
East India Company in the later end of the 
eighteenth and early part of the nineteenth 
centuries, again either migrated to the Courts 
of those native chiefs who still ruled their own 
kingdoms, or they established themselves in 
small towns and villages, and had to depend 
for support upon the uncertain patronage of 
the local public. 


The Freedom of the Indian Craftsmen 
FROM Foreign Competition. 

The isolation of these towns, not only from 
Europe, but from the rest of India, gave the 
workers in them a practical monopoly in their 
local markets. The artistic work was in many 
instances carried on by the descendants of the 
men who had helped to build, or decorate, the 
palaces and mosques of the Moghuls, but the 
tradiiion of that great period had died oui. 
Methods of work had become purely rule-of- 
thumb ones, and although ^ese were often full 
of ingenuity, and marvels of patient industry, 
,tji« processes the workmen employed were 
; of that basis of scientific knowledge 

alone could lead to improvement. Ihe 


patterns they used, gradually became few in 
number, were traditional in character, and 
were suited only to meet the local require¬ 
ments or the tastes of a small section of the 
community. 

Being without literary education, and there¬ 
fore ignorant of what the rest of the world had 
done or was doing, being cut off from contact 
with workmen engaged in similar crafts in 
other parts of India, and being without ambi¬ 
tion, the workmen stagnated. Methods re¬ 
mained unimproved, and from much copying 
their designs became lifeless, while the crafts¬ 
men, from never attempting to devise new 
patterns, lost whatever power of original thin k 
ing they may have formerly possessed. 

They were doubtless poor, according to 
European standards, but as they were free from 
all outside competition, they were well able 
to live by their work. Their few and simple 
implements were admirably adapted to the 
isolated condition in which both craftsman and 
client lived. This simplicity enabled most of 
the craftsmen to carry their trades upon their 
backs. There is, for instance, something de¬ 
lightfully artless in the methods of the district 
potter, who is still to be met with in country 
districts, carrying his light wooden wheel upon 
his back. When he arrives at a village, he 
sets himself down on the outskirts, weights his 
wheel with the same local clay he has pre¬ 
viously dug, in an adjacent field, for his 
pottery, sets it turning upon an Iron spindle 
which he has carried with him in his 
belt, and which he fixes vertically in the 
ground. He then proceeds to turn out 
pots for the village. These he bakes in 
a rough earthen kiln, and when they are 
fired, and disposed of, the potter chips the 
dried earth from off his wheel, restores the 
spindle to his belt, and with the wheel on his 
back tramps off to repeat the operation at the 
next village. 

The pottery thus made is cheap, and serves 
its purpose, and as the forms are those natur¬ 
ally taken by clay thrown upon a potter’s 
wheel, they are often beautiful, while as no 
attempt is made to give finish to the surface 
after they have dried* they retain the charm 
inseparable from the impress of the human 
hand. Such a system, however, is unlikely to 
lead to improved methods of work, or to the 
eventual production of wares comparable to 
those issuing from the kilns of Meissen, Sevres, 
or Staffordshire 

Most of the other handicraft work of India 
formerly possessed a distinctive character, due 
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to the isolation of the workmen, but from the 
internal causes before specified it deteriorated 
in quality, though despite its fellings it still 
provided a living to the craftsmen. 

Attempts to Revive the Ancient Crafts 
HY Estahlishing Aht Schools. 

While this process of decadence had been 
going on, Europeans of cultivated taste and 
learning, most of whom belonged to one or 
other of the services of the East India Com¬ 
pany, had studied assiduously the ancient 
religions, the archaeology, and the art of the 
country. The beauty and distinctive character 
of the buildings and craft-work of a former 
period had aroused their enthusiasm. Com¬ 
parison between the old work and the modern 
revealed the deterioration that had taken place 
in the latter, and archaiologists began to advo¬ 
cate steps to arrest this decay. 

At the same time, practical Indian business 
men who had had the opportunity of studying 
the superior mechanical quality of the craft- 
work of Europe, and its organised methods of 
production and distribution, and of comparing 
it with the rougher work of the isolated crafts¬ 
men of India, recognised the necessity of 
adopting improved methods on the part of the 
latter, if they were to retain their position 
in their own markets, which were beginning to 
be invaded from the West. 

About the middle of the last century there 
was thus a consensus of opinion in favour of 
some steps being taken toward the improve¬ 
ment of Indian craft-work, and the movement 
in England at that time, which resulted in the 
establishment of schools of art throughout this 
country, provided the opportunity for all those 
interested in the desired revival, to press 
upon Government the establishment of similar 
schools in India. Thanks to the persuasive 
writing of eminent servants of the Company 
and the munificent initiative of the first Sir 
Jamsetjee Jeejeebhai, the distinctly chilly 
attitude of the Court of Directors was at 
length transformed into one of tepid acquies¬ 
cence, and schools of art on a very modest 
scale were started in Madras and Bombay. 

A fundamental difference regarding their 
functions existed in the minds of the two sec¬ 
tions of Indian opinion whose combined 
efforts brought about the establishment of the 
schools of art. Those whom for want of a 
better term 1 may call the archaeologists pinned 
their faith in a possible revival of the crafts 
upon a strict adherence to the ancient tradi¬ 
tional types of design and practice^ and those 
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whom I will style the practical men based 
their hopes of improvement upon the introduc¬ 
tion of European methods while leaving the 
question of design unconsideted. There was 
one element necessary to the realisation of 
the aims of both advocates of reforms, which 
neither seems to have completely recognised. 
This was that success depended upon the con¬ 
tinued isolation of India from competition with 
the art-workers of Europe. To accomplish a 
revival of Indian art upon purely traditional 
lines, in the absence of a compelling move¬ 
ment from within the country, which did not 
exist, the art of tho West had to be excluded. 
Isolation and time were also required to 
improve the methods of the Indian craftsmen, 
if they were to be in a position to compete on 
equal terms with the better equipped and 
organised workmen of the West. 

Failure due ro Changed Conditions. 

The opening of the Suez Canal was the 
death-blow to the realisation of the hopes of 
both sections. India from an artistic point of 
view quickly became and has since remained 
a suburb of Paris and London, as she is from 
an industrial point of view the suburb of Man¬ 
chester and Birmingham. 

Forms of art previously unknown have by 
means of imported reproductions and original 
works become familiar to the people of India, 
while the local markets have been invaded by 
artistic craft-work made by the organised 
workshops of Europe, before the Indian 
craftsmen have had time to improve their 
methods. 

The great increase of wealth due to the 
extension of Indian trade has also brought 
about a change in the style of living among 
the wealthy classes in India, many of whose 
individual members have been educated in 
this country and still more of whom have 
visited England. These have becoire familiar 
with and have adopted Western ways and 
have furnished their houses in European 
style. Every season also sees in England 
a greater number of the members of the 
families of the ruling princes of India, and 
their capture is an object of ambition by 
the tradesmen of the metropolis, whose goods 
are found in every palaoe in India. As a 
typical instance of the extent to which this^ 
change of taste has grown, I may mention 
that out of over two hundred pi*esents 
given upon the occasion of a recent wed¬ 
ding of a well-to-do Indian gentleman 
and lady, I could find only sixteen that 
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were of Indian origin, the remainder being 
of European manufacture or copied from 
European patterns by Indian craftsmen. 

It is also a curious instance of the effect 
politics may have upon art, that settled 
government under British rule has had a 
distinct influence upon the style of the 
jewellery and personal ornaments worn in 
India at the present day as compared with 
those of fifty or even thirty years ago. In the 
old days, articles of gold and silver were re¬ 
garded chiefly in the light of portable property, 
easily hidden, and reconvertible into money. 
They were, therefore, valued more on 
account of the weight of precious metal 
they contained than for the beauty and 
elaborate nature of their workmanship. 
The massive proportions and primitive 
character of the old Indian jewellery and 
metal work was due to this consideration. 
Of late years, owing to the greater security 
of personal property a stable form of govern¬ 
ment has afforded, the old reasons for weighty 
articles of personal adornment have ceased, 
and the lighter and more delicate styles of 
workmanship of Europe have begun to super¬ 
sede the ancient types. Imported articles fill 
the shops in the bazaars of the large cities, 
and are pushing their way into the country 
towns, where they are copied by the native 
artisans. 

Another result of settled government tending 
toward the introduction of alien ideas is the 
alteration that has taken place in the style of 
the buildings being erected throughout the 
country. 

Coincident with and as a result of increased 
wealth extraordinary activity has occurred in 
the building trades in India. Great improve¬ 
ment schemes are in progress in Bombay 
which involve the rebuilding of large sections 
of the city, and the occupation of every vacant 
plot by new structures. During the short period 
of nine years I have seen the business quarter 
of the city almost transformed and commercial 
firms rehoused in palatial offices, fitted and 
appointed in a manner that would do credit to 
atiy city in Europe. Large and costly public 
buildings have already been put up or are in 
course of erection, which, so far as their dimen¬ 
sions are concerned, have scarcely been seen in 
India before, and the samc^ activity is to be 
Sidtbessed in almost every considerable town in 
iti|e country. , ^ 

J ^he stjde of these buildings, however, is 
ife ever, purely Indilkii or even Eastern 
^^!!'||l^^ik^^ter, but in the majority of instances 


is either European or of some composite style 
of architecture. The arguments for and 
against the adoption of European styles in 
modern Indian buildings were ably stated in a 
paper read before this Society by Mr. T. R. 
Smith in 1873, and the question has since 
been fully considered in connection with the 
erection of the Queen Victoria Memorial build¬ 
ing in Calcutta. It is too large a subject to 
discuss this evening, but the decision to adopt 
European styles in Government and other 
public buildings is one decidedly germane to 
our subject. As all the decorative arts have 
originated from and are dependent upon the 
style of the architecture they are intended to 
enrich, the decision referred to must exercise 
a powerful influence upon the practice in all 
the crafts allied to the building trade, and 
through them upon the teaching in the schools 
of art. 

Thus we find at the present day that India 
has ceased to be isolated, and that potent 
forces both within and without have been 
and are at work to modify the indigenous 
character of her art by that of Europe. Her 
craftsmen have, without prep*aration, found 
themselves confronted by the keen compe¬ 
tition of the rest of the world, in place of the 
comparative monopoly they formerly enjoyed 
in their owm local markets under the fostering 
care of Rajas and religious communities. 
They have been called upon to supply patrons 
with articles of alien origin and use in place 
of those of traditional types, and to provide 
the decorative details to buildings concerning 
the architectural styles of which^ they are 
entirely ignorant as regards their origin, 
growth, or the principles upon which those 
styles are based or hive been developed. 

How have the Indian craftsmen met the 
changed conditions ? Their ancient art had 
decayed from internal causes before the 
European incursion made the situation as 
acute as it has since become. The invasion 
caught them before they had been equipped 
to meet it, and they have been forced to 
struggle against extinction by the cheapening 
of their handiwork until it has lost nearly every 
characteristic which made it valuable. In the 
interior of the country, where the pressure is 
not so acutely felt, the artistic craftsmen pain¬ 
fully compete with their rivals of the West by 
their superior knowledge of purely local re¬ 
quirements and by the cheapness of their mode 
of living. In the larger centres they attempt 
to meet the demand' for articles of European 
origin, by copying the patterns to be 
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found Jn the trade catalogues of English 
and German firms. Such catalogues are 
certainly not the kind of text - books we 
would recommend a student to consult, and 
the result is that the Indian craftsmen copy, 
as a rule, the ordinary commercial patterns, 
instead of the most artistic Europe has pro¬ 
duced. I well recollect, soon after landing in 
India, asking the master in the .wrought-iron 
class in the Bombay School of Art workshops, 
to furnish me with a design for a standard 
lamp. The man was a very capable smith 
— though rather Uk) much addicted to riveting 
in place of welding his ironwork—and a man 
of fair intelligence. He promptly produced 
from a cupboard an ancient and W'ell-thumbed 
cop3^ of a catalogue issued by a North of 
England firm of cast-iron railing manufacturers 
in till' year 1867, when the Applied Arts were 
certainly not at thedr best in England, and it 
was from this treasure-house of artistic sugges¬ 
tion that he proposed seeking inspiration for 
his design. Outside his workshop was growing 
a plant, whose stems and foliage were so 
admirably adapted to treatment in metal, that 
I was at first under the impression that it had 
been purposely planted with that object, but 
wlien I drew' his attention to its suitability for 
th(' proposed design, he regarded the sug- 
gt'stion as some form of subtle pleasantry 
on the part of the “ Sahib.” It took a 
considerable time to persuade him that a 
natural form could in any way be utilised for 
the purposes of his craft, and still longer to 
convince him that his pattern-book was more 
valuable aff fuel than as a work of reference— 
though It is scarcely necessary to add that he 
read no more in that book during that or any 
subsequent day. 

I may instance Indian silvcrw'ork, an in¬ 
dustry both widespread and full of distinctive 
character in the past, as one that has dete¬ 
riorated seriously from internal causes and 
outside influences. Even in the design and 
workmanship of articles of traditional shape 
and use, it is almost impossible now to obtain 
examples of pure design and good proportion. 
Much of this want of harmony is due to the 
fact that in the silversmiths* workshops in 
many of the large cities^ craftsmien from 
different parts of India and Burma are em¬ 
ployed and work side by side. Each of these 
workmen knows a few traditional designs 
which he has inherited from his father, ,but 
none of them have ever been trained to under¬ 
stand the principles upon which all design is 
based. When cut off from the safe anchorage 


of tradition these craftsmen are completely 
adrift, but none are adverse to borrowing the 
designs of his neighbour. The only guidance 
and superintendence the workmen receive is 
from the owner of the shop, who is not an artist 
but a tradesman. It is not surprising, there¬ 
fore, that in the case of indigenous articles^ 
the decorative details have become very mixed ; 
while when an article of alien origin is being 
made a single specimen often includes a shape 
copied from a British or German trade cata¬ 
logue, embellished with mouldings taken from 
half a dozen different sources, stands upon 
feet of French design, is encircled by a Poona 
hunting scene or by Burmese gods, and if it be 
a tea-pot will have an old English handle and 
an elephant’s trunk for a spout—and the un¬ 
fortunate thing about the whole is that the 
designer and makers of this anachronism are 
not only absolutely unconscious of its failings, 
but are both proud and pleased with their in¬ 
genuity in getting so much variety into a single 
work. Whatever objections may be urged 
against the good taste of the products of 
the organised fat tories of Birmingham and 
Sheffield, fault cannot be found with them on 
the score of their mechanical finish or their 
efficiency in serving the purpose for which 
they are intended, while the British hall-mark 
upon them is a guarantee that the silver used 
is of a trustw orthy standard of purity. So much, 
I regret to say, cannot be said for the majority 
of the Indian silver articles of a similar 
type. There is a roughness about the 
edges, a tendency 10 stand upon three legs, 
a “ wobbly” action about the hinges, which 
evince an almost indecent alacrity in parting 
from the lid or body of the article, and a prone- 
ness to pour from anyw'here except the spouts 
of their teapots, that the owner of many an 
Indian silver tea set must have noticed as 
falling below the standard in these respects of 
the British-made article. As regards the 
quality of the silver used I fear that in many 
instances the metal is more remarkable for the 
skill with which the greatest amount of the 
baser metals has been added to the alloy 
without affecting its colour, than as an ideal 
standard of purity. Much of the deterioration 
of Indian silverwork is also undoubtedly due 
to the determination of the ^‘globe-trotter” to 
get something he considers characteristically 
Indian. He knows that Indian work is sup¬ 
posed to be elaborate, and he, therefore, re¬ 
quires the surface of any article he purchases 
to be covered with ornament, but he refuses to 
pay the price at which the elaborately finished 
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hand-work of the past was produced. He gets, 
therefore, a roughly made article, covered 
with hastily executed ornament in a metal that 
looks like silver, but which no one will venture 
to submit to the test of Goldsmiths' Hall on 
his return to England. 

The European visitor to India has thus been 
the means of encouraging the faults most 
noticeable in the Indian silversmiths, namely, 
their want of care and accuracy in finishing 
their work, and it is in consequence of these 
faults that the reputation of Indian silverwork 
has been brought to its present low point in 
the estimation of connoisseurs and collectors 
in Europe. 

In most of the other artistic crafts of India 
the same struggle is to be seen of imperfectly 
educated and inadequately-equipped work¬ 
men competing against the highly-organised 
and educated craftsmen of the West in 
their own markets, and driven from all those 
foreign ones which they formerly supplied, 
not in consequence of the action of hostile 
tariffs, but by reason of their lack of capacit)'^ 
to adapt themselves to altered demands and 
changed conditions. I may instance the case 
of the weavers in the small town of Thana, 
near Bombay. Within living memory there 
were 6,000 of these men employed in the pro¬ 
duction of finely-woven fabrics for the English 
market. The trade has been completely lost 
in consequence of a change of fashion in 
England, and the incapacity of the crafts¬ 
men to design any patterns except the few 
traditional ones they had inherited, and the 
number of weavers in the town is now re¬ 
duced to five or six, who can scarcely exist 
by supplying a limited local demand. The 
same want of knowledge of design prevents 
the patient and skilful brocade workers of 
Western and Central India from reaping 
the advantage their cheap living should give 
them over the English and French hand 
weavers of costly brocades, for which there 
is now a steady demand in Europe and 
America. They also have consequently to 
be content with a bare existence obtained 
from a small local demand^ while the shops 
in the European quarters and the bazaars 
in the native cities are stocked with fabrics of 
European design or of excellent reproductions 
of Indian patterns made^n England, France 
and Germany. 

A striking instance of the extinction of a 
Wddin^ artistic industry due entirely to the 
:scienti^ training Occurred in the case 
pottery attached to the Bombay School 


of Art. Many people will remember this 
pottery, w^hich was carried on commercially by 
the late Mr. Terry, who for some time was the 
Principal of this School of Art in its early days. 
The style of the pots produced was that of the 
old Sind tile work, and potters from Multan 
were brought down to do the work. This ware 
had a considerable vogue in England, as some 
of the pieces were beautiful both in shape and 
colour, but as the body was extremely porous 
and the*glaze soft and irregular, the percentage 
of breakages in transit was, despite careful 
packing, extremely large. Another drawback 
due to these faults was that the jars refused to 
hold water. This latter failing led to rather 
unfortunate results occasionally, and I w'ell 
remember some time before I went to India 
witnessing the disastrous effect not only upon 
a very fine specimen of this ware, but inci¬ 
dentally upon a grand piano and its silk cover, 
occasioned by the misplaced confidence of a 
servant in the capacity of a Bombay jar to 
hold flowers and water. 1 was calling on the 
proud possessor of the pot, and when 1 was 
shown into the drawing-room, the flowers 
placed in the pot an hour or two before were 
looking very sad; most of the pattern and glaze 
originally on the vase had fallen, and was 
scattered about upon the silk piano cover; 
while the water, obeying the laws of gravity, 
had found a resting-place in the interior of 
the grand piano. 

Despite its failings, however, the sale of this 
pottery in England, reached the respectable 
figure of ^6,000 or £‘j,ooo annually, but 
as the'merchant in Bombay who exported it 
recently informed me, the demand suddenly 
ceased. When he made inquiries as to the 
cause, he was told by his agent in London that 
the Bombay pottery had been entirely super¬ 
seded by pottery imported from Japan, which 
was harder both in body and glaze, was not 
subject to any of the drawbacks I have men¬ 
tioned, and was quite as cheap. When my in¬ 
formant suggested,that the mechanical defects 
of the Bombay pottery might be remedied he 
was told that the Sind potters' only knew the 
rule of thumb methpds they had inherited, and 
knew nothing of the scientific basii of their 
industry. This st^fement I can well believe, for 
whenever I have suggested improvements in 
the technique of their work to these men, 
improvements based either upon notes made 
by me during a. six months' stay in the 
Potteries of Staffpr](}shire about 25 years ago, 
or such as I had gained from books, or such 
as were dictated common-sense, I was 
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always met with the complaisant admission 
that, although my suggestions might be all 
right, the method proposed was the English 
one, which the potter did not pretend to 
understand. The result was that an impor¬ 
tant artistic industry capable of employing 
designers, modellers, and painters trained in 
the School of Art, was stamped out at its 
very beginning by the superior knowledge o^ 
its mechanical details on the part of foreigners. 

I have dwelt somewhat fully upon the artistic 
failings and the economic decay of the modern 
craft-workers of India, due firstly to causes 
found within the country, and hastened by 
competition from without, not from any wish 
to paint the situation in colours of an unneces¬ 
sarily sombre hue, nor from any want of faith 
in the capacity of the Indian craftsman to do 
in the future as excellent and characteristic 
work as he has given to the world in the past, 
but because it is absolutely necessary to realise 
the present unfortunate position of the crafts¬ 
man and the altered conditions under which he 
had to work, to understand why the Schools 
of Art have been unable to fulfil the purpose 
for which they were founded fifty years ago, 
and because a complete recognition of these 
changed conditions must, in my opinion, form 
the basis of the teaching given in the Schools 
of Art to the craftsmen of the future if artistic 
or economic improvement is to be attained. 

The Work oe the Schools ok Art in 
THE Past. 

I come now to the question of what the 
Schools of Art have done in the past, and once 
again I must point out that my knowledge is 
chiefly conBned to the work of the Bombay 
School of Art in that city and in Western 
India Firstly, however, 1 must ask you to 
consider the extremely difficult nature of the 
task they have been set to perform, when 
compared with that allotted to similar schools 
in England and on the Continent. To begin 
with, in the whole of British India, with its 
-population of close upon two hundred millions, 
there are only four Schools of Art, each 
separated from its nearest neighbour by a 
space of nine hundred miles. Only one of 
these schools, that at Bombay, has ever had 
continuously upon its staff two Europeans 
specially trained and competent to. direct its 
policy and studies. The whole burden of the 
direction of each of the other three schools 
has, except for vety short periods, been thrown 
upon the shoulders of a single European. 
The only expett assistance available in the 


craft schools has been supplied by W'orkmen 
taken from the bazaars, scarcely any of whom 
have been able to read English. The great 
bulk have, therefore, been cut off from the 
possibility of consulting modern text-books 
dealing with their particular crafts, which 
they have never been trained to teach. 

The principals of the schools have hhd 
many purely administrative duties allotted to 
them quite outside those connected with the 
schools, such as the holding of examinations, 
the direction of museums, the organisation of 
exhibitions, and the writing of industrial 
monographs. 

When, therefore, you consider the inadequate 
number of the Schools of Art for the task 
imposed upon them, the isolation of their, 
directors from confreres engaged in similar 
work, the nature of the expert assistance they 
have had, and I may add the character of the 
climate in w^hich they have had to work, and 
contrast these with the thirty Schools of Art 
to be found whthin a six-mile radius of this hall, 
carried on by an aggregate staff of nearly 
400 professors and instructors, each a highly 
trained practitioner in his special subject, 
which he is also competent to teach ; adding 
to this that all are able to give their 
undivided attention to the objects for which 
the schools were founded, and that the schools 
“are supported by public grants which if 
proposed by the head of a School of Art in 
India would lead to a medical inquiry into the 
state of his mind, you will not be inclined, 

I am sure, to criticise harshly the labours of 
such devoted and enthusiastic workers in the 
past as Mr. Lockwood Kipling and Mr. John 
Griffiths if, despite the utmost they could ac¬ 
complish, they found it impossible to prevent 
the crafts of India from reaching the plight 
I have shown you they are now in. They bore 
the heat and burden of the early days, when 
even in England the policy of Schools of Art 
was in its experimental stage, and when in 
India such schools were often looked upon as 
little better than expensive fads forced upon 
Government, and bearing little or no relation 
to the practical business the country. They 
had to struggle through periods of alternate 
neglect and encouragement, according to the 
individual tastes of succeeding Governors and 
Lieutenant-Governors, not to mention Directors 
of Public Instruction, which made continuous 
development impossible, and^were at one time 
faced with the threat of the complete extinction 
of their work. We who have succeeded to 
their labours are filled with admiration at the , 
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devotion and persistence our predecessors 
displayed, and if in the light of experience 
some of us are of the opinion that other 
methods are required to meet the vastly 
changed conditions, this does not lessen by 
one jot our appreciation of the many ser¬ 
vices they rendered to the cause of art and 
art-teaching in India. 

In fact, the task was a hopeless one from the 
very start, unless, as I have before observed, 
India could have remained isolated from the 
rei^t of the world. From their commencement, 
the Schools of Art failed to attract the sons of 
working craftsmen, who were unable to per¬ 
ceive the advantage a knowledge of drawing 
would be to them in their daily work. The 
classes were, therefore, attended principally by 
boys and young men, who bad taken advan¬ 
tage of the literary education supplied by 
Government. These youths belonged, in many 
instances, to castes that had supplied crafts¬ 
men, but they had no intention of following the 
crafts of their fathers. They looked for em¬ 
ployment in one of the professions, or under 
Government, and with very few exceptions 
disdained to work with their hands. The 
artistic industries gained nothing, therefore, 
from the schools during the early years ; but in 
other directions considerable use was made of 
these more highly-educated students. Mr. 
fjdffiths was able to establish a training school 
for drawing teachers, and by means of the 
pupils passing through it to introduce the 
study of drawing into every high school, and 
most of the aided schools in the Bombay 
Presidency. He created a body of trained 
teachers of drawing, w^hich eventually enabled 
Government to make that subject a com¬ 
pulsory one in the majority of the schools of 
the Presidency, and this has brought to light 
many students possessing aptitude for artistic 
liv'ork. 

Under his supervision, the drawing, paint¬ 
ing, and architectural students of the school 
have copied most of the finest monuments of 
the past in Western India, and the library of 
the School of Art in Bombay now contains 
Sketches, models and measured drawings 
df so complete a character, that it would 
be quite possible to replsaduce them, should 
Ihe originals be destroyed by accident, or 
'fell into decay. # 

; J iThat decay may possibly be the fate of 
pf the most interesting artistic records of 
civilisation of ihd|a, even in these 
'active interest in the, archaeology of 
and energetic endeavour to pre¬ 


serve its ancient monuments, was strikingljr 
brought to my notice when I recently visited 
the cave temples of Ajunta. The valu¬ 
able paintings upon the walls of these 
caves are darkened and otherwise injured to at 
degree that renders large portions of them 
undecipherable. Not one of them but shows* 
the effects of time and neglect upon its sur¬ 
face, and unless some determined effort is 
quickly made lo preserve them from further 
decay the careful and complete copies made 
by students of the Bombay School of Art 
under Mr. Griffiths's superintendence will be 
the only record future generations will have of 
these unique works. 

Every Government department, as well as 
the drawing-offices attached to municipalities, 
is to a great extent indebted to the Schools of 
Art for the supply of the trained draughtsmen 
they employ, while openings for educated 
youths have been found through the school 
training, in the offices and studios of prac¬ 
tising architects, engineers, and photographers 
throughout the country. 

Although the course of events has been 
too powerful for the Schools of Art to succeed’ 
in preserving the crafts of the country from 
European influence, they have through their 
craft schools given a training in drawing 
to many hundreds of young craftsmen, such 
as it would have been impossible for them 
to have otherwise received, and by insisting 
upon careful workmanship, and by reproduc¬ 
ing only the best examples of the w'orks 
of the past, they have set a standard to 
the bazaars of India which would have been 
the means of saving modern Indian craftwork 
from the principal failings 1 have noticed, 
but for the fierce commercial competition 
to which the working craftsmen have been 
subjected. 

The work of our predecessors in India needs 
therefore no apology or defence from us who 
have succeeded to and benefited by their 
labours. With inaej-equate means they success¬ 
fully strove in many directions to reawaken the 
latent artistic spirit of her people, and they 
created that interest in Art among the educated 
class of the ^country, upon which future pro¬ 
gress must depend. 

They did the same kind of pioneer ‘work, 
that was performed by those who conductedi 
and controlled the Schools of Art in England 
for the first thirty years of their existence^ 
which cleared the 4>ath for the remarkable 
advance in artistic education we now see 
throughout this country. 



yunr i8, IC09- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


637 


The Future Policy of the Schools 
OF Art. 

Having? attempted to give such a sketch of 
the present condition of the crafts of India as 
is necessary to understand the problems the 
Schools of Art are faced with, and to offer 
what I feel to be but an inadequate account of 
the work those schools have done in the past, 
I will proceed to deal with the more important 
question of what the future policy and function 
of the schools should be. 

During the nine years in which T have 
studied the subject upon the spot I have been 
forced unwillingly to discard many of the 
prejudices with which T landed in India. With 
many hundreds of youths passing through the 
School of Art, whose personal careers and 
future usefulness to the country depend in a 
great measure upon the instruction the school 
affords, it has been necessary to put aside 
one’s own preconceived ideas and artistic pre¬ 
dilections and look at the hard facts of the 
case as they are and not as one would wish 
them to be. What those facts are I have 
already described, and their consideration has 
led me slowly and unwillingly to the conclusion 
that although the artistic capacity of the people 
of India is present, th(' ancient craftwork of 
India is as dead as the art of the Greeks or as 
that of the Renaissance in Europe. 

Like the magnificent works of the Greek and 
Renaissance artists, those of ancient and 
medieval India must always serve as types and 
examples full of inspiration to students. Pro¬ 
gress, however, can no more be achieved by 
limiting the art-workers of India of to-day to 
the servile copying of those masterpieces, than 
it could have been if the artists and designers 
of Europe had been only allowed to reproduce 
the masterpieces of Greece or Italy. On the 
contrary, the copying of the old designs has 
been the cause of the mental atrophy which 
distinguishes modern Indian craftwork from 
that of the Mughals, and I feel convinced that 
the artistic regeneration as well as the econo¬ 
mic salvation of the craftsmen of India will 
never be brought about until they follow the 
example of their confreres in Europe. They 
should regard the great works of the past as 
inspiring standards of taste and achievement, 
but must cease to sponge lipon their ancestors 
for artistic ideas. They must be trained to 
understand the principles upon which their 
ancestors built up their designs, and apply 
those principles to the inexhaustible storehouse 
Nature offers to the designer in india. Then 
I believe we shall have living and characteristic 


work consistent in every part in place of the 
dead copies or anachronisms we now see. 

At the same tirne, the Indian craftsmen must 
adopt the same eflBcient mechanical and scien¬ 
tific methods of production as are employed by 
their Western rivals if they are to preserve their 
markets from invasion or are to capture new 
ones, while the rising generation of artworkers 
of every class and degree must be trained "to 
meet the requirements of their clients as 
efficiently as the students in Schools of Art 
in Europe if they are to take advantage of the 
new fields for profitable employment the 
increasing wealth of India now offtrs them 
in the decorative arts. India must do for her 
artistic industries what Europe did long ago 
and what Japan has rcently done, transform 
them from an aggregation of isolated crafts¬ 
men to organised and skilfully directed com¬ 
binations of workmen. 

How can these changes be brought about, 
and what part can the schools take in them ? 
Firstly, the teaching in the Schools of Art 
may be made less antiquarian in its character, 
and the students, while not ignoring the past, 
may be brought into closer touch with Nature, 
and be taught the manner in which natural 
forms may be applied to design. Steps in 
this direction have already been taken in 
Bombay, with results that have confirmed me 
in my belief that the decadence of Indian 
craftwork is not due to any weakening of the 
special aptitude the people of India have 
always shown for the decorative arts, but is 
owing to the fact that they had ceased to go 
to Nature for their inspiration. 

1 have ventured to place on the walls of this 
hall specimens of the original drawings and 
designs done by young students in the design 
classes of the Bombay School of Art, and draw¬ 
ing classes of the High Schools under a system 
recently introduced. Many of these students 
are mere children, and very few have been 
studying for more than two or at most three 
years. The drawings and designs have not 
been specially selected for this exhibition, but 
as will be seen' by the marks inscribed on 
many of the drawings, they have been taken 
from the drawing-books used in the ordinary 
course of study. 

The valuable point about these drawings and 
designs is in my estimation that each one is 
the original outcome of an individual student’s 
own ingenuity. The drawings of simple objects 
and Indian plant forms have been made from 
Nature and from memory. A few problems in 
geometry have been learnt, and by arranging 
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the natural forms on a geometrical basis 
designs have been developed. As different 
flosvers have been used by each student, or 
different geometrical bases have been used 
for the same flower, different designs have 
resulted. The memory drawings, which repre¬ 
sent objects in the pupils* homes, were all done 
within fifteen minutes, and certainly appear to 
me to exhibit extraordinary facility when com¬ 
pared with the same kind of work done by 
European boys of a similar age. They show 
that the power of drawing from memory, which 
is a gift only occasionally met with in Europe, 
is almost universal in the East wherever the 
power to draw at all is present. 

I have no desire to exaggerate the import¬ 
ance of these drawings, which are merely 
school studies; but I think they give reason¬ 
able assurance that the Indian designers only 
have to be shown how to use their minds to pro¬ 
duce as vital work in the future as in the past. 

It is useless to train designers if the objects 
they decorate are of such faulty construction 
or material as to render their labours valueless. 

I have already described how the Bombay 
pottery was driven out of the English market 
by ^ the superior technical qualities of the 
pottery from Japan ; while there is no pottery 
made in India at the present time that for 
quality can compete with the porcelain and 
tile work of Europe, which is being imported 
into India in large quantities, and the same 
superiority is to be seen in the materials used 
in nearly all the artistic crafts. 

With the object of bringing up the materials 
and processes employed by the artistic crafts¬ 
men of India to the level of the practice in 
Europe, a technical laboratory has recently 
been attached to the School of Art in Bombay, 
and a well-equipped building has been erected 
in which four European experts will enquire 
into and improve the technical processes 
’employed by the Indian potters, weavers, 
calico-printers, metal-workers and cabinet¬ 
makers. One of these experts is already at 
work, and as the appointments of all have 
received the sanction of the Secretary of State, 
I trust before very long all four will be con¬ 
ducting research work calculated to remove 
the worst of the faults now noticeable in the 
materials the Indian craftsiven employ, 

• Attached to this laboratory will be a normal 
school for craft teachersj^ in which selected 
,students from the School of Art and its work¬ 
shops will be trained to take charge of local 
schools as they are gradually established 
^' ||p^gfiout the presidency. 


Two steps have thus been taken by the 
Government through the School of Art in 
Bombay in the direction of equipping the 
Indian craftsmen and students of art to meet 
the competition of the West, but before design 
students, trained in the School of Art, and tech¬ 
nical scholars, trained in the laboratory, can be 
trusted to superintend commercial under¬ 
takings, opportunities must be found for them 
to gain practical experience in workshops or 
design rooms where work is carried on under 
business conditions. In neither the School of 
Art nor the laboratory can such experience be 
obtained. The function of the former is to 
teach and not to engage in business, while the 
function of the latter is to carry out research 
work for the benefit of the Applied Arts 
generally, and to train teachers for the local 
craft schools. All attempts that have hitherto 
been made to mix up business with teaching in 
the Schools of Art in India have proved either 
educational or business failures. It stands to 
reason that the sudden intrusion of contract 
work into the midst of a carefully planned 
and graduated educational course must de¬ 
stroy its continuity, while any attempt to 
carry out decorative work by novices learning 
their trade leads to great waste both of time 
and material, for the work has to be done 
several times over, and generally has an 
unsatisfactory result. Of course, this does not 
mean that the graduated exercise's in the 
school are to be dry academic studies useless 
for any purpose when completed, and I have 
placed a few photographs of work done in the 
workshops attached to the Bombay school to 
show that this is not the case, but the execu¬ 
tion of such work is a very different thing from 
that of taking a contract for work that has to 
be finished in a given time and must be up to 
a certain standard. 

Lack of Opportunities for Practical 
Training in India, and suggested 

Remedy. 

In England this opportunity for the practical 
training of art students outside the schools is 
afforded by the studios and workshops of the 
large and wealthy firms by whom applied art 
work is chiefly carried on. These studios and 
workshops are superintended by designers 
possessing, in many instances, talent of a very 
high order, assisted by thoroughly trained and 
expsrienced craftsmen. A student engaged 
in one of these studios or workshops gains a 
knowledge of design and work it would be 
impossible for him to acquire in a School of 
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Art only, though he is able, by the study of 
advanced drawing and design in the evening 
classes of the school, to supplement his studio 
and workshop practice. Thus studio, work¬ 
shop, and school work together, each supplying 
what the other lacks, and combine to keep 
up the numbers of experienced designers and 
trained craftsmen capable of taking the places 
of the elder men as they retire, or of providing 
reliable superintendence for new enterprises as 
they are started. 

As there is an almost unlimited supply of 
trained designers in Kngland, capitalists in¬ 
vesting money in applied art work can, by 
paying for it, command the services of the best 
talent in the country. In India, on the con¬ 
trary, there arc scarcely any trained designers 
at all, and by their absence capitalists are 
prevented from engaging in business in this 
direction, while the art students in India are 
deprived of those opportunities of gaining 
practical experience enjoyed by the students 
in Kngland. 

It is quite true that an Indian firm might 
engage tlu‘ services of an expert European 
designer to supiTintend their drawing office, 
but it is very doubtful if sufficient inducement 
to leave England could be held out to the best 
in the profession. Remuneration would have, 
in any case, to be offered on a scale that would 
render the commercial success of any such 
undertaking extremely problematical. To im¬ 
port second-class men, or those who had been 
failures in England, would be worse than 
useless; it has already been tried with dis¬ 
astrous results both to the men themselves and 
the capitalists w'ho have engaged them. 

The absence of trained designers in India 
has in another direction affected the chances 
of the students of./the Schools of Art obtaining 
remunerative employment. It has reduced the 
architects to the alternative of either cutting 
out the greater part of the ornamental portions 
of their designs which involve artistic work 
of a high order, or of going to a European 
firm to supply them. Several instances of the 
former alternative having been forced upon 
architects against their inclinations have come 
under my notice, while in the case of four 
palaces now being erected in Western and 
Central India, upon the interior decorations 
of which a sum of over ;^20,ooo is being spent, 
every penny laid out upon artistic work will go 
to European firms and their employees, instead 
of to the artists of India, because the latter lack 
the experience necessary to the designing 
of the work, and no firms can be found in 


India capable of satisfactorily undertaking its 
execution. 

At the same time, students who have spent 
years studying in the Schools of Art, and who 
would be quite able to do this work, if properly 
directed, are unable to earn an adequate living 
by their profession after leaving the schools. 
They, therefore, diift into other occupa¬ 
tions, or remain idle, and naturally feel dis¬ 
appointed and discontented at the unsatisfac¬ 
tory position they find themselves in after their 
long period of study. 

How can opportunities of gaining practical 
experience be provided for the art students of 
India, and what inducements can be held out 
to Indian capitalists to engage in applied art 
work ? As is usual in India, I fear Govern¬ 
ment will have to show the way, and a means 
exists of doing so through the agency of the 
Architectural Section of the Public Works 
Department, at very little extra cost com¬ 
pared w’lth the inestimable value it w’ill be 
to the art students, and through them 
to the advancement of the applied arts in 
India. At the present time, although Govern¬ 
ment spends many thousands of f ounds annu¬ 
ally upon the fittings and decorations of new 
buildings, and upon the repairs and renova¬ 
tion of old ones carried out under the super¬ 
vision of the Public Works Department, it 
must be admitted that such w'ork, when done 
by Indian contractors is, as a rule, greatly 
below the standard of Europe. In my own 
bungalow, for instance, I have seen house 
painters putting on the coats of paint with a 
rag, instead ef brushes, and applying them by 
means of their feet, instead of their hands— 
though I do not venture to assert that this is the 
universal practici' of the house painter in 
India. Neither should I like to state positively 
that they never take off the old coats before 
applying the new ones, though I must say I 
have rarely if over seen it done. It is un¬ 
deniable, however, that anybody who knows 
what good work is. cannot fail to notice the 
inferiority of the decorative work in modern 
Indian buildings as compared with that in 
England and on the Continent, and the same 
remark applies to the ^ rest of the interior 
fittings. 

To remedy this I'Sllggest that Government 
should establish a drawing office or‘ studio 
with a certain number of w'orkshops attached, 
in which the best decorative work to be placed 
in public buildings could be designed and 
made. The whole establishment might be 
under the control of a small Board consisting 
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of the Consulting Architect to Government, an 
Engineer or Accounts Officer of the Public 
Works Department and the Principal of the 
School of Art, and should be run on purely 
business lines. 

A trained designer to superintend the work 
would not at first be required, as most of the 
designs for details would be supplied by the 
Consulting Architect, which the staff of the 
School of Art could see accurately carried out, 
while the European experts in the technical 
laboratory would supervise the preparation of 
the materials used. The staff for both drawing 
office and workshops would be recruited from 
the schools of art and their craft schools. 

Such an establishment would supply the 
link which is missing in the educational 
chain that should join the Schools of Art with 
the practical craftwork of the country. It 
would ensure a better standard of work being 
done in the decoration and fitting of public 
buildings. It would certainly be the means of 
introducing new artistic industries into the 
country, and it would serve as a model to the 
craftsmen and capitalists of India, and by 
gradually providing trained designers and 
technical experts would be the means of 
inducing these capitalists to engage in 
industries connected with the applied arts. 
It would be the means of opening a wider 
field for the profitable employment of the 
educated classes, and would secure to the 
skilled handicraftsman of India a pre¬ 
ponderating share of the craftwork that is 
now being executed abroad. 

If for excellent reasons Government already 
makes it own guns, gun carriages, ammunition 
■ and transport wagons, builds its smaller 
boats and does its owm repairs, and if the 
municipalities and the railway companies find 
it to their interest to maintain their own 
drawing offices and workshops, I cannot see 
any reasonable objection against, but many 
reasons in favour of Government executing 
the decorative painting, artistic metal work, 
cabinet and tile work in public buildings 
through the medium of a Government drawing 
office and workshops. 

A few contractors may lo^e contracts they 
now obtain, and a certain number of unskilled 
workmen may have to find work in other 
directions, but against thls^must be set the 
facet that Government will have tlie work done 
more efficiently as it wdlj be ddne under skilled 
supervision, they will be^ Showing the way to 
both capitalist and craftsiiah, and they will 
the art schools into touch with the 


practical work of the country in a manner not 
seen in India since the time of the Mughals. 

The influence such a drawing office and 
workshops will have upon the teaching in 
the Schools of Art will be as striking as 
the effect their establishment will have upon 
the character of the decoration of the public 
buildings themselves. With the prospect 
of profitable employment open to them, 
intelligent and talented students of every class 
wdll join the schools, and their subsequent 
absorption among the art workers of the 
country will relieve the overcrowding that is now 
felt in the other professions. Having definite 
objects in view the teaching in the schools of 
art will become more practical, and instead of 
being tied as they now are to the lo^^ level of 
the bazaar, the craft schools will be forced to 
train their pupils to fit themselves for employ¬ 
ment in a drawing office or workshop carried 
on upon European lines and under commercial 
conditions. 

It may be reasonably expected that as ex¬ 
perienced designers and technical experts 
become available capitalists will come forward 
to establish similar studios and workshops. 
When this happens it will be an easy matter 
for Government gradually to decrease the out¬ 
put from their own workshops or to hand them 
over to be carried on by private enterprise. 
But until these designers and experts have 
been thorougly trained in practical work, and 
this is the real root of the whole problem, it 
appears to me that both in the interest of 
artistic education and for the economic future of 
the craft-w'orkers of India, Government should 
follow the example it has set with regard to 
the more urgent, but not more important, re¬ 
quirements of the military and naval services 
and establish such a studio and workshops as 
I have roughly sketched. 

I fear that in the observations and sugges¬ 
tions I have offered this afternoon I have laid 
myself open to two criticisms, and these I will 
now answer in anticipation. 

The first is that; in dealing with the sub¬ 
ject of Indian art and art schools I have taken 
too low and commercial a view of the subject ; 
that art in a school ^should be treated as an 
ideal and abstract subject and should be 
studied apart from.<6,uch a practical considera¬ 
tion as the possibility or otherwise of art 
students being able to earn iheir living after 
they leave the school; that the value of a 
School of Art lies ia the elevating effect the 
study of the ideal wqrks of the past has upon 
its students, and through them upon the 
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national taste ; in short that a School of Art 
should concern itself solely with what have 
come to be considered the Fine Arts and 
should leave the crafts of the country severely 
alone. 

This criticism is based upon the assumption 
that there is a dividing line between the Fine 
and Applied Arts, an assumption which gradu¬ 
ally came into existence in Europe during the 
eighteenth century, which brought debasement 
to the crafts of the early nineteenth century, 
and has been combated by the best writers 
and workers since. The greatest painters and 
sculptors of the past such as Holbein, Diirer, 
Francia, Cellini and Michael Angelo, as well 
as many of the finest of the moderns, such as 
Flaxman, Alfred Stevens, Alfred Gilbert, and, 
if he wall permit me to mention his name, our 
Chairman this evening, have by their practice 
proved the falseness of this assumption, and 
have demonstrated the unity of the arts w'ith 
the crafts. 

Government schools have been founded both 
in England and India for the special purpose 
of equipping the craftspeople of each country 
to meet the competition of their rivals through¬ 
out the world. 

Recognising the fact that although indi¬ 
vidual artists may be willing to undergo priva¬ 
tions amounting in some instances to actual 
starvation in the pursuit of an ideal, bodies of 
craftsmen will cease to follow any occupation 
which fails to afford them a reasonable living. 
Governments have fostered the crafts and have 
for the most part left the teaching of painting 
and modelling to private enterprise. 

The teaching of the Fine Arts has, however, 
not been altogether excluded from the curri¬ 
culum in Government schools, but the way to 
them has been through design and craftw'ork, 
and has not been separated from them. In 
India especially, where painting and sculpture 
had never been considered exdept as parts of 
the decorative scheme of a building, or some 
other composite work, until the idea was im¬ 
ported from Europe in modern times, it 
appears to me to be desirable that this order 
of progression should be maintained in Govern¬ 
ment schools. If these schools succeed in 
producing a class of thoroughly well trained 
designers and craftsmen, i^ho can obtain a 
sure living by their efforts after leaving the 
school, they will have performed a valuable 
function in the State. . If among these de¬ 
signers and craftsmen ther6 should be found 
men of exceptional ability in any direction, 
opportunity for further study should be a^il- 


able, when their previous studies in design and 
craftwork will have provided the soundest 
educational foundation they could have been 
given. But for a Government school to turn 
out numbers of indifferent painters and 
modellers, such as we see coming annually 
from the private art schools of England, who 
cannot obtain a living by their work after the]j[ 
leave the school, whose training there unfits 
them for the service of the Applied Arts and 
generally for any useful pursuit in life, would 
not only be an ill service to the State, but 
would be contrary to the intention wath which 
the schools were founded. 

The other criticism of my suggestions will 
probably be that, if carried out, the ancient 
character of the Indian crafts will be destroyed. 
To this I reply that Art never stands still; if it 
is not progressing it is decaying. For the 
last hundred and fifty years Indian art has 
decayed because the craftsmen were content 
to let their ancestors do their thinking for 
them, and progress can only be achieved by 
encouraging them once more to think for 
themselves, and by teaching them how to 
embody their thoughts in their work. 

The work of the past w^e all admire was 
produced by men who thought for themselves 
and were not content to copy the work of 
those who preceded them, and it was the 
outcome of the conditions of the time in 
which they lived. 

Those conditions have now entirely changed 
and can never be brought back again, but so 
long as Nature in India offers combinations of 
form and colour not found in Europe, and so 
long as the Indian designer imbues those 
forms with the mental characteristics which 
separated his art in the past from that ot the 
rest of the world, there can be no danger of 
Indian art disappearing or of it being domin¬ 
ated as it now is by the art of the West. 


DISCUSSION. 

The Chairman (Prof. Sir Hubert von Herkoiner) 
thought the paper was a very practical one, and it 
seemed to him the ^d&t of it^was an appeal to bring a 
traditional art up to date, not an impossible thing, 
though a difficult one. To copy merely a traditional 
art would have no more artistic meaning than to take 
a cast of a corpse, and a corpse was not a nice thing 
to live with even as a cast. The tradition once had a 
vitality, but that vitality lessened and ceased as years 
went on. It was with man’s handiwork as with man’s 
life; Eastern nations, full of romance, talent, and 
latent power, were in a transitional state, and it was 
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important that they should get the right help from 
the Western nations. For that purpose only the best 
men should be allowed to teach and those men 
should be adequately paid, becond-rate men were 
far more mischievous than no men at all. The paper 
breathed the right spirit; it was based not only on 
common-sen^e but on data gathered by the author 
himself, and he certainly hoped as an old teacher that 
Mr. Burns’s advice would be taken. The great thing 
appeared to be the need of some central organisation 
from which branches could be worked, and at the 
head of that central organisation should be a strong 
man with unlimited power. Such a man should not 
have to fight officials, a great drawback to good work 
not only in India but in this country. He trusted 
that the common-sense of the paper would be taken 
to heart by those who had the power to bring it to 
fruilion. 

Sir George Birdwood said that he wished to 
introduce to the meeting some examples of Indian 
domestic, and village, and urban art. in demonstia- 
tmn of the truth of his own life-long contention, 
tacitly contradicted by Mr. Burns, that in all her 
immemoiial historical arts, weaving, pottery, jewelry, 
carving, See., India was living India still. He had 
fought that battle out in official reports, and other 
publications, fiom 50 to 60 years ago; and had no 
wish, in the circumstances of pleasantness and 
benignity wherein they were there assembled, to 
fight It over once more in that revered room,—new- 
enkindling a sleeping fire for the purgation of the 
self-same heiesies twice and thrice again. Strongly 
as be held his own views on any contioverted point, 
he held to them in the true spirit of a student of 
the life in which he found himself, well lecognising 
that in confuting the errors of the past we are too 
often but establi^iing in the present fresh errors for 
correction in the future. Moreover, as a matter 
of grateful consideration towards Mr. Cecil Bums, 
he wmuld very much prefer to enlarge on the many 
questions on which they were agreed, than to treat 
of the few whereon they stood at variance. After 
coming safely all the distance from Bombay to 
address them there as he had done that after¬ 
noon,—and with so great ability and fulness of ex- 
peiience, .and enihusia«.m, and distinction, — they 
must not damp down the true Promethean fire that 
animates his breast by lavendering him in the “ allay¬ 
ing Thames ” as it laps past those painted walls ! 
Obviously Mr. Cecil Burns’s paper was of unusual 
interest and value, and exemplary and admirable 
alike in its accumulation of far brought facts, the 
clearness of their exposit^^n,. the force of their 
suggestiveness, the significance of the conclusions 
drawn from them, and the earnestness with which 
he had urged them on attention. But for 
.these very reasons H became all the more his duty 
to demur to Mr; Burns’s pendency to regard the 
, tUfl^itionary decorative arts of India as dead,— at least 
an assumption he had unhesitatingly to 


meet by a direct, explicit, and emphatic negative* 
Mr. Cecil Bums in effect said, and their eminent 
Chairman expressly said, that the Eastern nations* 
were not in their present state of transition exercising 
to the full their latent artistic powers ; and that 
it was therefore of great importance that they should 
get the right help to this end from the Western 
nations. And again, Mr. Bums said, in so many 
words, that India must do for her artistic industrials- 
what Europe did long ago, and what Japan has 
recently done, and transform them from an aggrega¬ 
tion of isolated craftsmen into organised and skilfully 
directed combinations of workmen ; and as a step to 
this end he suggested that the Government of India 
should establish in various centres a drawing office or 
studio, with a certain number of workshops attached 
to it, in which the best decorative work, to be 
used on public buildings, could be designed :.nd made. 
The Government would thus, he went on to say, 
show the way to both capitalists and craftsmen to 
bring Schools of Art into touch with the practical 
work of the country in a manner not seen in India 
since the time of the great Emperors of Delhi. Now 
those practical recommendations were right enough so 
far as they went; but they were j^artial, and, indeed, 
absolutely disparate, both in their aim and end,— 
the improvement of the ornamental details on public 
buildings in India, and of the artistic articles of Indian 
industry required for exportation to Europe and 
America: and lop-sided and imperfect also in the 
means proposed for attaining these lesults,—the offi¬ 
cial training of the craftsmen of the great polytechnical 
cities of India in draughtsmanship,—that h European 
draughtsmanship of the flowing line ; the mastery of 
which, let him add, would, if exercised in the lepro- 
duction of Oriental designs, at one stroke transform 
them into occidental designs, and be the utter 
destruction of the Warangal type of Indian carpets, 
the most classical Oriental type of carpet, not only in 
India, but anywhere in Asia,—or modern Europe, 
including America. This disparity of Mr. Cecil Burns’s 
apprehension of the problem before them, and of 
the solution-of it advanced by him, is the fundamental 
explanation of his undiscriminated notion of the 
growing failure of the craftsmen of India in artistic 
sensibility, and in the power to embody their mental 
and emotional interpretations of nature in the terms 
of art, as applied to the utilities, amenities, and 
reverences of the common daily life of their country 
folk and country. “ Toto ctelo ”—he separated him¬ 
self from so despairing a view of the present and the 
future of the Indian craftsmen ; who are to this day, 
intrinsically, in every respect, capable of sustaining 
their reputation of the past in its greatest periods, 
to its highest pitch; any default in their tradi¬ 
tionary inspirations and manipulative sleights being 
observable only where the opportunities for their 
free and untrammelled exercise are closed to them by 
the overwhelming and overmastering compedtions of 
Europe and America; and, in an insignificant and 
utterly, negligible. proportioUf of our Schools of Art>. 
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where these have been, from time to time, degraded 
from their higher objects, and debased to the status 
of commercial factories, for the purpose of providing 
an income out of the penurious pocket of the 
personally-conducted “ globe-trotter” in part repay¬ 
ment of the costs of their maintenance by the State. 
JVlr. Cecil Burns took no account of the hereditary 
and sacro-sanct craftsmen of India ; an omission 
which, if not absolutely fatal to his pervading 
polemic, at least vitiated it throughout in its data and 
its deductions. What this amazing hiatus means 
may be somewhat measured by the fact, brought 
out by calculations he (Sir (reorge Birdwood) 
made from 50 to 60 years ago for the Bombay 
Saturday Review^ that the output of the village 
hand looms of India, for local disposal, could not 
be fixed at less than the total machinature by 
^Manchester of cotton piece goods for both home and 
foreign consumption. Still it is the Moloch of 
Manchester that is tne actual menace to the greatest 
of all the artistic manufactures of India after pottery. 
It is impossible to estimate the prodigious production 
of the hand-thrown pottery of the Indian villages. 
No earthenware pot or pan can be used twice o\er 
for cooking lood or personal ablution by the twice 
born castes of India; a rule of ritual that from a 
timeless past has constituted India the potters* 
paradise: and it is the shards accumulated, under 
the operation of this religious custom, in and about 
the villages of India, that through the ages have 
grailually upraised their foundations above the level 
of the surrounding helds and orchards. And so far, 
he (Sir George Biulwood) had observed no falling 
away in the productiveness, or the art, either of these 
ruial hand-looms or potters’ wheels. And as for the 
illiteracy of the Indian craftsmen of which Mr. Cecil 
Bums had complained, they aie, as found in the 
village communities of Western India, the most 
literary peasantry in the world, not excepting those 
of Frlance and Scotland (which received most 
of its “ culture ” from France and Switzerland), 
and spend all their evenings in the wrapt enjoy¬ 
ment of recitations from their great national epics, 
^he K.amayaiia and Mahabharata and the religious 
and patriotic poems of Tukaram. It is as if 
our agriculturists and artizans spent their e\enings 
around our parish churches and on our village 
greens, in popular readings from Shakespeare, 
Milton, and Swinburne ! Mr. Cecil Bums dealt, 
indeed, only with the nomad craftsmen who have 
been accustomed from time immemoral to travel 
over all India and Asia, and Northern Africa, and 
Southern Europe, to the very confines of France; and 
who in India are now, under the beneficent influences 
of the “Pax Britannica,” largely represented by the 
sedentary craftsmen of the bazaars of the great poly- 
technical cities, such as Bombay, Surat, Ahmedabad, 
and Baroda; where, however, even these reclaimed 
wanderers, when th^ happen to be Hindus, are 
severely organised in trade unions; and where the 
-sumptuary industries carried on by them, such as em* 


broidery in gold and silver, and jewelry, still flourish* 
as healthfully and serenely, and in as superb and 
supreme beauty and glory, as ever under the greatest 
of the Mo(n)gol Emperorb of Delhi. They show no 
more signs of decay in their technique or their artistry, 
than do the more strictly sacramental, because more 
directly utilitarian, simple handiworks of the here¬ 
ditary craftsmen of the democratic villages. It is true 
that, for the most part, they work in more or lessv 
complete isolation; and that may be to their detri¬ 
ment in some respects, for it may bind them too hard 
and fast to tradition ; but it is certainly to their 
advantage in many ways, not the least being that it 
prevents their being moved by such sudden change^ 
in fashion as those to which the artistic industries of 
the West—Europe and America—are exposed, often 
to their utter disorganisation and lasting degradation, 
as seen in the inane and crazy “creations’’ of 
/ Art nouveau^ But Mr. Cecil Burns seemed 
to him to be positively obsessed by the idea of 
teaching the craftsmen of India,—that is of the 
great polytechnical cities of India,—to manufac¬ 
ture his handiworks more in the taste and fashion 
of the machinations,”—the mere meichandise,— 

of Europe and America, and in direct competition with 
them. It is all of a piece, only more “ villainously so,” 
with our substituting in the literary education of people 
of India, Shakespeare and Milton and Swinburne for 
Valmiki and Dwaipayana [the reputed author of the 
Mahabharata] and Tukaram :—and of course what we 
Western Aryas of Europe and America w’ant from 
India are ** Bombay Mangoes,” and not “Kentish 
Pippins,”—while, where there is any demand in India 
for English apples, it is not for imperfectly acclima¬ 
tised Apple] ohns, withered afoie they ripen, 
but for sacks upon sacks of them, brightly red and 
green, and green and white in the bite, fresh from 
the orchards of Kent or Devonshire, — their pips all 
deeply embrowned to chestnut, propitious for di\ina- 
lions ’—and there, indeed, lies a real link of com¬ 
munity between “ the East that’s alw'ays Leasi,” 
and the West that is never at rest. In his (SirGeorge 
Birdwood’s) own judgment the wisest policy to adopt 
with the Indian crattsmen was to leave them alone, 
and severely alone, to pursue in their own markets, 
rural and urban, the artistic industries in which their 
excellency bad been recognised from the beginnings 
of the authentic history of the Old World. But if we 
must exercise ourselves over their education, he saw 
no objection to providing them with instruction for 
perfecting them in the mechanical details of their 
work, the factor in artistic industries in which by 
universal consent we have hitherto stood preeminent. 
This is what had been done, within the memory of so 
many there that afternbon, so successfully by Mr. 
Chisholm in Madras, Mr. Griffiths in Bombay, Mr. 
Havell in Calcutta, and John Lockwood Kipling 
in Lahore. Mr. Cecil Burns also from hia fiist landing 
on the Island of Bombay approached the Indian 
craftsmen of the City of Bombay, and of the other 
polytechnical cities of Western India, in the spirit of 
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/ a similar intelligent and sympathetic appreciation 
of the artistry of their several crafts; and sought 
to excite in them some sense of the advantage 
to themselves of putting improved mechanical work, of 
the various kinds required, into their productions; but 
he was going too far (Sir George Bird wood said) when 
he went on, in the paper he had just read, to insist on 
the Government assuming the position of a capitalist 
controlling combinations of these urban craftsmen, 
and turning the Schools of Art into some sort of 
State factories simply to promote the commercial ex- 
ploitution of the artistic wares of India in Europe 
and America. The Government would only lose 
the money risked on so uncongenial an adven¬ 
ture, Indian art would be more than ever de¬ 
graded and depraved by it, and another disintegra¬ 
ting blow would be dealt to that democratic caste 
system, which was the one solid and sound found?- 
tioii of the social order and security, and peace, 
and liappiness, of the Hindu communities of India. 
But this was entering into the domains of political 
economy, and administrative policy, while all he (Sir 
George Bird wood) was concerned to press home was 
the fact—and it should be the all-controlling fact— 
that no one who knows the craftsman of India, rural 
or urban, as we find him throughout the length and 
breadth of that immense outstretched peninsula, from 
“ the [Himalaya] Mountains to the Bridge [Adam’s],** 
and from Tatta to Dacca, but must accept him 
in the artistry of his handiwork—whatever its 
mechanical defects—as the master art craftsman 
of the woild; who never had a rival but in his 
brother Aryan craftsman of Hellas, from whom [from 
about B.c. 250 to A.T.). 250] ‘he learnt so much of 
his higher arts, as architect and sculptor, and the 
Saracens, all of whose art is Greek art adapted to 
their religious tenets and social usages [lo this day 
the workers in Arabesques of Egypt are all Greeks] ; 
but who has nothing to learn from any of the art 
craftsmen of America or Europe, who on their pait 
have much to learn from him, for his art is not the 
foolish and vulgar expression of the fickle fashion of 
eveiy idle passing hour as is theirs, but an art nourished 
in enduring health and strength directly by the 
Nature, under the chastening discipline of the 
traditions of three millenniums of unbroken social, 
literat}', artistic, and religious culture: a culture 
wherein religion, and art, and literature, and the 
diurnal and annual round of human life, are indis¬ 
solubly one, and in which he finds the fulness of a 
spiritual happiness, that carries him serenely past every 
material menace and rnisforttme that may befall him : 
and, wherefore, his (Sir George Birdwood*s) prayer from 
his first knowledge of himh^d steadfastly been, in the 
, words of Milton, “ Goi stay him in that felicity f *' 
Sir George Birdwood i]]|ptrtkt#d these observations 
by casual examples of IndW firt industries of minor 
denominations, the work of villitgii and uiban crafts- 
mtn; particularly those .engaged. In the service of 
/Vflindn temples, some of them spontaneous and 
;[^^1^iaught applications of European materials, such 


as beads, to immemorial Indian designs; some con¬ 
ventionalised directly from surrounding objects of 
Nature, the leaves and flowers, and seed vessels of 
trees of the Western Ghats; some, as the phallic 
case [resembling the “ cista-mystica*’ of the 
Phrygians], of the Lingaits of Canara, symboli¬ 
sing universal Nature and the vital energy of 
Nature, within the limits of a pill-box; and some 
directly derived, in unimpaired traditions of form, 
from Babylonian, and Assyrian, and Greek originals: 
all the work of to-day, and as perfect in their art 
of to-day, as if they had come down to us from the 
days of our earliest knowledge of such ornamental 
objects: and he defied the most skilful of the manu¬ 
facturers of America and Europe, to reproduce 
any of these objects in all the refinement and charm 
of form and decoration of the original designs The 
bead trinketry, for the adorning of the gods, had for 
years past been exhibited in Europe, and imitated at 
Vienna, and other pushing, hustling manufacturing 
centres of the West, but these counterfeits at once 
betrayed themselves by their clumsiness of con¬ 
struction, and crude and clamorous colouring. 
Finally he exhibited an Indian lady’s slipper of 
coloured leather, the decoration of which was in- 
wrought by scratching conventional floral scrolls 
through the coloured surface of the leather into its 
naturally light brown coloured substance, with the 
most exquisite delicacy of touch and fascination of 
effect. If, he said, there was any young lady in 
the room %vearing the fellow to that sweet, dainty, 
Scythian slipper, at the close of the meeting the 
Fairy Prince would be at the door downstairs with 
his carriage and pair to drive her to bei home. 

Mr. Lewis F. Day, referring to the second oi 
the two criticisms anticipated by Mr. Burns, thought 
that be did lay himself open to the suspicion of 
suggesting a course which would have the effect 
of doing away with something of the character of 
Indian art. He was surprised at the Chairman’s 
interpretation of the paper as a plea for tradition. 
To him the anchor of it had seemed hardly to 
appreciate tradition in art at its true value. Mr. 
Burns scored a point when he suggested that to 
found yourself upon tradition was to let your 
ancestors do your thinking foi you. But that was 
not quite a fair way of putting it. Tradition was 
the sum of all experience ; all advancement in art 
started from it—more especially, one would think, in 
a country where caste prevailed. It was tradition 
which had brought Ipdian art to the perfection it bad 
once reached. If Indian art was now as debased as 
Mr. Bums seemed to say, it might be necessary to 
hark back to Nature.«But the starting point should 
still be tradition. Modem conditions had also, no 
doubt, as Mr. Bums said^ to be taken into account, 
and it was inevitable^ that, under our Empire, some¬ 
thing of European inHuence would infuse itself into 
the Eastern idea. That, however, was a very 
different >thing from the Europeanising of Indian art* 
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He should be sorry to believe that there was no 
demand, no scope for Indian art. If, following our 
architecture, Renaissance design was to be imposed 
upon the native, Heaven help Indian art! He 
preferred to believe in native art; and he thought 
that, much as the Indian craftsman might be helped 
by sympathetic and intelligent European guidance, he 
should be allowed to follow his inherited instinc* and 
go his natural way. If he was to do anything worth 
doing he would have to stick to his Oriental traditions. 

The Chairman said he did not see anywhere in 
the paper that the author wished to do away with 
tradition, but rather the contrary. 

Mr. E. B. Havell (late Principal of the Calcutta 
School of Art and Art Gallery) thought that in all 
the discussions referring to Schools of Art in the last 
twenty 5 ears people had shut their eyes to the vital 
point at issue, namely, what w'as the use of one sec¬ 
tion of a department, a very small, insigniheant 
section, preaching and practising principles of art 
which the rest of the department and all the other 
departments of the State utterly disregarded ? In 
Europe nobody expected Government to be artistic, 
but in India things were very different. The people 
of India were an artistic people, or they were until 
Englishmen began to educate them, and they 
believed that the Government was artistic. Some¬ 
times even Government itself believed that it was, 
and that made matters much worse. The real ques¬ 
tion was whether the Biitish people individually, 
collectively, and administratively, were an artistic 
example to the people of India who followed their 
own artistic traditions. For example, taking the 
question of dress, he could never walk in any part of 
India in which the influence of English education had 
not penetrated without feeling that the peculiar 
sartoiial embellishment which custom had imposed 
upon him was a blot on the landscape and h dis¬ 
figurement to the delightful lines and colour Indian 
tradition had given to Indian men and women. 
Little progress could be made in the national 
art education of Europe until artists as a 
body had sufficient courage to defy the caustic wit of 
the street arab and the authority of the artistic critic 
of the Tailor and Cutter^ and adopt some distinctive 
professional costume, more beautiful in line and 
colour than the things produced by the tailor of to¬ 
day. Then again, could any artistic European climb 
the wonderful hills round Simla and Darjeeling, and 
look down upon the corrugated iron roofs and hideous 
^constructions with which the beauties of Nature had 
been disfigured, without a sense of shame, when be 
compared them with the really beautiful and digni¬ 
fied domestic and ecclesiastical buildings which the 
Indian builders of the present day were still pro¬ 
ducing ? iTbe keynote of the paper seepaed to be that 
although the artistic capacity 6f the people of India 
was still present, the ancient crafitwork of India was 
as dead as the art of the Greeks or that of the 


Renaissance in Europe ; but that he disputed in totOy 
and he thought that when the author had been longer 
in India he would alter his opinion. He (Mr. Havell)- 
had with him some illustrations of living Indian art, 
architectural sculpture, done within the last twenty 
years by men still living, and he thought Europe 
might be searched from one end to the other 
without finding any modern work better, and 
very little was half so good. The wages of, 
such men averaged fourpence a day, and they 
were unable to get artistic employment, except 
of the most insignificant kind, because when 
the Public Woiks Department in Calcutta required 
architectural decoration it sent either to Europe, or 
Bombay and obtained men who had been trained 
in the Bombay School of Art to copy ordinary 
European ornament. It was not that the Government 
could not afford the luxury of atchitectural decoration, 
because in the last twenty years it had spent lakhs of 
rupees on such decoration in Calcutta. It preferred 
to pay ten or twenty times as much for good, 
bad, and indifferent, mostly batl and indiderenf,. 
European art, as it would have to pay for 
first - rate Indian art. That was an utteily 
wrong policy. Lakhs of rupees had been spent 
in the last ten years in restoring ancient monu¬ 
ments and every rupee of that money might have been 
well spent, but that was archteology, not art. It 
was archaeology again when European aichitects or 
engineers designed buildings in which they called an 
Indian style and ^et Indian builders to copy their 
drawings. The true function of Schools of Art in India 
was to endea%our to persuade the Education Depart¬ 
ment, the Public Woiks Department, and other de¬ 
partments, to put artistic principles into practice as 
thoroughly as India had always known how to do for 
herself. In the book of illustrations be had with him, 
the Printing Department of Calcutta had turned one 
plate upside down, and he thought that was very sig¬ 
nificant of the present state of art education in India. 

Mr. A. Chattkrton (Director of Industries, 
Madras) thought that in some respects Mr. Burns 
had underestimated the degree of difference between 
the state of art industries in the various parts of India. 
Speaking for Madras, the ancient art industries were 
not so much dead as dormant. For a very long-time 
there had been but few opportunities for the best art 
workers to make a living by the exercise of their 
artistic skill, and it was for this reason and to meet 
the demands of so-called dealers in Indian art wares 
and hawkers of the same that so much bad and inferior 
work had been tunied out in India during the last half 
ceptury. Much of the ill favour with which the work 
of Schools of Art in India had been viewed had been 
largely due to the fact that it was veiy often not under¬ 
stood. It was only a few years a^o that it was pro¬ 
posed entirely to abolish Schoolsof Art in India because 
they were thought to be doing unsatisfactory work, and 
that in face of the fact that many of the men who bad 
been in charge of those Schools of Art had achieved, if 
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«ot world-wide, at any rate Indian reputations in re¬ 
gard to the work they had done. He thought the pre¬ 
sent position of Schools of Art in India was largely due 
to the fact that the work they had done had been to a 
great extent to meet the immediate necessities of the 
moment. As times changed in India the constitu¬ 
tion of the schools was not sufficiently elastic to 
•enable them to adapt themselves to the altered 
conditions witho\it constant reference to the superior 
authorities controlling education. If Schools of 
Art in India had been left more to those in 
charge he thought they would have done a great 
deal better work. That policy to some extent 
had been recognised in Madras, and the present 
superintendent there had very little to complain of in 
matters of that kind as he had been allowed a much 
freer hand than his predecessor had, and already there 
was evidence that if a capable man was allowed to carry 
out his own ideas and to modify them from time to 
time to meet the changing necessities of the case the 
result would be much more satisfactory than when 
the schools were bound up in cast-iron rules and 
regulations. In JVIadras they had not a School of Art 
but a School of Arts, and he took it the term bad 
much the same significance as it had in the title of 
their own Society the “Royal Society of Arts,*' 
and because it suggested a school to deal with a very 
much wider range of subjects than was generally to 
be found in the curriculum of a School of Art, 
he thought it was a more suitable designation. 
IHr. Bums had shown that if art was to be revived in 
the future something must be done whereby the 
people who passed through the schools might m ake a 
respectable livelihood. That part of the question had 
been too much neglected in the past,and he viewed with 
satisfaction Mr. Burns’s general agreement with the 
policy in Madras of providing practical training for 
artisans outside the .schools. He preferred, however, to 
sec the workshops more intimately connected with 
the School of Art than Mr, Bums proposed. It 
seemed to him it would be better to have a larger 
staff and to delegate to some of the staff the work of 
managing the commercial side of the institution 
rather than to provide for it being carried on by an 
outside and independent Board. Many difficulties 
would be lessened if the training of the students 
in decorative work was completed on the commercial 
side of the school under the superintendence of the 
Principal. In Madras they viewed the decay of 
Indian art as being mainly due to the lack of oppor¬ 
tunity affordeti to the better^lass artisans, and a 
remedy had been adopted reciakt% which promised 
to meet with success. The VtchMria Technical Insti- 
tute had agreed to devote its rsfOnrees to an attempt 
to improve the status of the'Indian art craftsman. 
In Madras they had built a mpaaoriat-hail to com-. 
memorate the reign of the late and had filled 

it with a large collcctibh of the art products of the 
Bretidency. AD these articlat ware for sale, and 
Vitit the sale proceeds fresh a^iaimiaatOMdi were given 
artisans so that they imghtM ke^t constantly 


doing the best work they could turn out. For the 
present it was proposed to devote a sum of about 
a lakh of rupees to financing, as it were, the Indian 
artisans, as it was thought that if they could be 
brought into touch with a more appreciative market 
they would return to their old methods of working 
and produce once more the artistic work for which 
their forefathers were famous. The sales had largely 
increased, and a gratifying feature was that the place 
was to a large extent patronised by the Indians them¬ 
selves, who expressed surprise at the beautiful work 
produced. 

Mr. Robert F. Chisholm, F.R.I.B.A., most 
emphatically endorsed everything the author has said 
not only with regard to the history of the Schools of 
Art in India, but also to the very admirable scheme 
he had laid down as to the future of those schools 
and the way they should be conducted. He (the 
speaker) had practically tested the scheme, because in 
the seventies he had been allowed to use the school of 
industrial arts in Madras as an art workshop, and in 
that way to make the work of artisans really useful. 
He had thought that in a short time he should be able 
to improve the style of drawing in the school, making 
the institution self-supporting, and execute the 
buildings entrusted to his charge without having to 
indent on the Secretary of State for European 
articles. In three years he realised his most sanguine 
expectations. The drawings by the students were quite 
equal to those produced at South Kensington in the 
lower stages. The institution, which was a dilapidated 
set of sheds, was remodelled into a presentable institu¬ 
tion, and the industrial art work of the post and tele¬ 
graph officein Madras was entirely executed by the stu¬ 
dents, every article b^ing supplied through the school of 
arts without a single foreign importation being used 
except pot-metal glass and pig-iron. Then two diffi¬ 
culties arose. On the educational side it was impos¬ 
sible to carry the students further without taking 
them into figure drawing, and to do that would be to 
destroy any lingering of native art that might exist, 
because it would be impossible, after teaching a 
student anatomy and the drawing of the figures 
to set him down to draw six arms on a single 
body, or to study flesh tones in the green or pink 
incarnations of Vishnu. On the industrial side in 
the lapse of time between one public building 
being finished and another commenced the 
school had to become a kind of State manufactory 
dealing with public funds. There was no objection 
to that, but it was impeisible to can^ it out without 
the support and co-operttfon of the Government. He 
tiiought Mr. Bumsls sdbeme was the only way of 
solving the great coniiected with the indits- 

trial arts of India. iMo one could respect the ancient 
arts of India more than he did, but the question of 
what was the undent ait of India was one upon which 
veiy few people would agree- He had b^n shown 
one of his own pots by^a lady coBector as a specimen 
of a beaiiKifot ^ ancient art! He disagreed adili 
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the author as to the cause of the failure of Bombay 
pottery. That failure was really due to the faet that 
an unwise attempt was made to make the pottery 
useful. The Bombay pottery, which was, of course, 
Sind pottery, depended for its beauty on the peculiar 
colours of oxide of cobalt, copper, and manganese, 
fired at a very low temperature, and the three result¬ 
ing colours, a beautiful green-blue, an exquisite deep 
blue, and a sepia, were combined in the pottery with 
the most beautiful effect. If, however, the pot was 
fired in a high temperature the whole thing was 
ruined. The Sind pottery was beautiful both in 
form and colour, and he thought there might be a 
very valuable future for it if no attempt was made to 
make it useful. It should be regarded an an orna¬ 
ment and treated only as a vehicle for artistic display. 
The decision of the Government with regard to public 
buildings being built in the Renaissance style was 
deplorable, and must lead to the most deplorable 
results. The only art in India was the native art, and 
it must not be allowed to degenerate into a bad echo 
of Western art. 

Sir William Lkk-Warner, K.C.S.I., who 
occupied the chair during the latter part of the 
proceedings, in proposing a vote of thanks to the 
author, said the paper showed the highest sympathy 
with what there was good and ready to hand in 
India, especially the wonderful memory of the India 
people and the marvellous fertility and richness of 
Nature from which they could copy. How far 
Schools of Art could turn those natural advantages 
to greater value was a moot question. He had spent 
the whole of bis life in endeavouring to see that 
Schools ot Art, either in Bombay or elsewhere, were 
not destroyed, as they had frequently been threatened 
by the constant changing of ruling authorities. He 
wished that the discussion had more emphatically 
shown the advantages of maintaining even the little 
flicker of light that existed, for he believed that 
benefits werederhed from the Schools of Art. He 
had been pleased to notice throughout the paper no 
word of grumble from the author, who, with his pre¬ 
decessor, had done disheartening work with cheerful 
heart. 

Sir Gkorge Bibdwood seconded the motion, 
which was carried unanimously. 

Mr. Burns briefly acknowledged the vote, and the 
meeting terminated. * 

Mr, Burns, who was prevented by want of time 
from replying to the discussion on bis paper, writes ;— 

I desire to thank Sir Wflliam l^fe-Wamer and Sir 
George Birdwood for the kind and flattering manner 
in which "they referred to roy paper, and to the work 
1 have been privileged to do in Bombay* I value 
Sir George Birdwood*s appreciative words the more, 
because they have been uttered, after listening to 
theories and suggestions wbicbi I am aware, traverse 
much of the teaching of hir whole life. Despite 


apparent differences, the end we all have in view is 
the same, namely, the preservation of Indian art from 
being so influenced as to be entirely supplanted by 
that of Europe. It is when the road to that end is 
discussed, that divergences of opinion appear. 

In the interesting discussion that has arisen from 
my remarks and suggestions, 1 notice that those 
gentlemen who disagree with me as to the right way 
to our common goal, have done so upon one or more,* 
of three grounds, namely, the accuracy of the facts I 
have brought forward, the soundness ot the theories I 
have propounded, or the practical character of the 
remedies I have proposed. With regard to the 
facts, I can only say that I have attempted tp 
give a true and unbiassed account of the con¬ 
dition of the artistic industries, so far as my 
observation of them goes, in We<»tern and 
Central India. In other parts of the country 
the outlook of the indigenous craftsman may be 
brighter. 1 trust it is so, but what cannot be denied 
is that every) ear European designs and articles are 
being imported into India in increasing numbers, and 
that apparently India unaided cannot or* does not 
wish to stop this invasion. It is true that Mr. Havell 
has denied tn toto that the ancient craft work of India 
is exhibiting symptoms of decay, though I cannot see 
how this denial can be reconciled with his admission 
that it is being ruined by European influence. With 
art as with life it has always been a battle for the sur¬ 
vival of the more rigorous, and if Indian art still 
possesses its ancient vitality, it may well be asked how 
it comes to pass that the art of Europe is able to 
influence that of India at all. A similar struggle was 
seen in the Middle Ages in Euiope when the tide of 
the Italian Renaissance swept away the Gothic an in 
England and France. In oui own time, in a lesser 
degree, we have seen the great influence the r.it of 
Japan has had upon the art oi* Europe, but can it be 
contended that the art of India has exercised any 
similar or appreciable influence upon Western art at 
any period since the two came into contact ? (In the 
contrary, it requires even a less period than I have 
spent in the country to convince an unbiassed ob¬ 
server that from the day India ceased to be isolated 
the art of the West has increasingly influenced 
and modified that of India. If, as Mr. Havell 
holds, Indian art is full of vitality, it will fight 
its battle without any outside assistance; but 
if, as I, with other speakers contend, it re¬ 
quires careful guidance during this period of 
transition, then it seems to me that the apparently 
longer road of taking the ((designers and craftsmen 
back to the first principles of their art, and once 
more rebuilding, w'ill in reality be both the shortest 
and surest way to infuse new vigour into Indian art 
which will make it proof against any alien influence. 
As I have said, the end we all have jin view, and our 
aspirations, are the same, but our rVa) s of attaining 
them differ. These aspirations and the theories we 
weave round them are fascinating in themselves, and 
are valuable for the purpo^ of focussing attention on 
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the subject. Ttieymaybc indulged in freely when 
the theorist is six thousand miles away froin India, 
and free from the responsibility of guiding the future 
careers of five hundred art students. It is when the 
question of training these five hundred students into 
citizens, each of whom shall be able to li\e by his 
work, and become a useful member of the com¬ 
munity, has to be practically dealt with, that 
one’s theories are so often found to fail to fit in 
with the conditions of the moment. I cannot agree 
with Mr. Havell that the keynote of my remarks 
is contained m the sentence ' * that although the 
artistic capacity of the Indian people is still 
present, the ancient craft work of India is as dead 
as that of the Greeks., or that of the Renaissance 
in Europe.’' I should say that the keynote of my 
paper is that we have, in the past, attempted to 
cany out our theories of what Indian art might be 
regardless of the changed conditions of the country, 
instead of making those conditions the basis of our 
theories. If it were made an indictable offence to 
introduce into India any article of European design, 
I agree tliat the problem of preserving Indian art 
from European influence would be much simplified; 
but is there a theorist amongst us who would ven¬ 
ture to propose so drastic a remedy ? Unless we 
are prepared to do something very like this, we must 
accept the conditions as they are, and strive to our 
utmost to make the best artistic use of them. So 
far from being obsessed by the idea of teaching the 
craftsmen of India to manufacture his handicraft work 
in imitation of Europe and America, I can assure 
Sir George Bird wood th at my mind is obsessed by 
the idea of training young India to develop her 
innate capacity in order to be independent of the 
West. With him and Mr. Havell, I regret the 
change in the conditions under which the craftsmen 
of India now have to work, and were it within 
my power would gladly assist them in banishing 
European art from India forthwith, but as the 
power to do that is absent, it appears to me that as a 
practical servant of the country the only thing to do 
is, as I have said, to make the best artistic use of the 
conditions as we find them, without wasting breath in 
ratling at them, and to keep steadily before one’s 
mind the fact that although it may not be within the 
power of any School of Art to produce, at call, a 
genius, it is possible to impart t?o all students sound 
principles in design, and to make them thorough and 
expert craftsmen, and so arm them for the battle of 
life and train them to become useful citizens. Thus 
equipped, I have complete faith In the power of the 
people of India again to take the high place they 
formerly held in the world of art, and to make that 
place a reflection of Indian icfe^sls and character. 

In continuation of the remarli^whfch he made at the 
nMting Mr. Chattem-on writbst— 
it is a matter of regret there was not time to discuss 
ej^uately the t^ery valuable practical paper which Mr. 
rsi^. It deilt with matters of live interest to the 


people of India and was an important contribution to 
the discussion which has been going on for a long 
time regarding the indigenous industries of India and 
what steps should be taken to enable the handi- 
workers to recover their local position or to tide over 
the period of transition in industrial matters through 
which India seems to be passing. This again is one 
phase of the great question which occupies the atten¬ 
tion of everyone concerned in the administration of 
India at the present lime—the development of the 
material resources of the country was to provide suit¬ 
able employment for the ever-increasing number of 
those who have received a modem education, and 
what was perhaps even most important to mitigate 
the severity of the frequently recurring labour famines 
due to the dependence of too large a proportion of 
the population upon agricultural pursuits for a means 
of livelihood. The right course to pursue is to 
encourage industrial' development in every possible 
way and by every legitimate means. New industries 
must be started, and the existing indigenous indus¬ 
tries organised to meet the changed conditions of 
modern times. The resources of science must be 
placed at the disposal of the people of India and 
facilities proxided for technical education and techni¬ 
cal investigations. The more general diffusion of 
elementary education is essentially a preliminary step, 
and in this direction I am glad to say a great deal is 
now being done. The artisans of India are very 
ignorant, very superstitious, and intensely conserva¬ 
tive, yet they are not altogether devoid ot enterprise, 
and much could be done if they were supplied with 
capable leaders and definite linesVere laid down as 
to the policy which should be adopted td bring about 
an improvement in their material condition. Of 
necessity this must be ihe work of Government, 
and in Madras a special department has lecently 
been created to deal with industrial questions. Mr. 
Burns realised that something similar was required in 
Bombay, and the establishment of a technical labora¬ 
tory in Bombay to inquire into and improve the pro¬ 
cesses employed by potters, weavers, calico printers, 
metal workers, and cabinet makeys is apparently the 
initial effort in that direction. It is questionable, 
however, whether the School of Art is the proper 
institution in which td carry on such work, and 
I think that in Bombay, as was the case 
in Madras, it would rapidly grow beyond the 
means of control of the Education Department, 
and would become sufficiently important to need a 
new department to carry on the work and develop 
it. Something more than mete industrial schools 
for the training of boys Is necessary. The younger 
artisans must be provided for and their training cad 
only be satisfactorily elTected in workshops where 
methods and processes are carried on under the 
conditions which must prevail in factories. I think 
Mr. Bums is very far tom accurate in stating that 
** all attempts that l^ve hitherto been made to mix 
up business with teaching in the Schools of Art in 
India have proved either educational or business 
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failures.’* I hope I am not claiming too much for 
Madras when I state that in this direction they are in 
advance of the rest of India and have already 
obtained results which promise well for the future 
and give them the assurance that they are working 
on the right lines. The difficulties no doubt are 
great, but they have been overcome, and under the 
superintendence of properly qualified men I think 
industrial development and industrial education can 
well be carried on conjointly. The slender resources 
of the State and the lack of organisation in native 
industries preclude the following of European 
methods, and it is better to work an admittedly 
imperfect system that is practicable than talk about 
a more perfect system for the carrying out of which 
adequate funds cannot be provided. It is obviously 
impossible on the present occasion to discuss this 
issue thoroughly, and I only allude to it to indicate 
that a great deal more has been done in other parts 
of India than Mr. Burns seems to be aware of. 
Dealing with the paper generally, I think that Mr. 
Bums has presented an accurate account of the state 
of Bombay art industries as applicable to all India. 
It certainly is not so especially in respect to Madras, 
where there have been other influences at work to 
counteract the baneful effect of Western civilisation 
on the artistic handicrafts of the Presidency. I would 
particularly like to draw attention to the work of 
restoring the temples of Southern India tp even 
more than than their pristine splendour, which has 
been taken up and carried on for many years past by 
the Nattuscottar Chetties of Madras—a work on 
which they have spent enormous suras of money, 
and kept in continuous employment a large number 
of the most skilful hereditary art craftsmen of the 
Presidency. It was done in a very unostentatious 
way, and very few people knew anything about it, 
but a visit to some of these temples would convince 
anyone that the Indian artisan has not yet lost bis 
cunning, and that, placed in a suitable .environment, 
he is still capable of planning as great works and 
bestowing upon them the same careful attention to 
detail as his forefathers did, when the land was still 
under the sway of the Dravidian princes and poly gars. 

Colonel T, H. Hendley, C.I.E. (President of the 
Art Conference in Lahore) writes :— 

I am glad that Sir Georgp Birdwood and other 
speakers do not share Mr. Burns’s depressing view that 
the Indian craftsman is living on a dead past; the power 
is still there, but, as Mr. Lewis Day has said, it is only 
dormant. For the moment it seems to me that it has 
been submerged by too violent contact with the West, 
by, the rapid communications of the age, and by the 
injudicious and often ignorant patronage of a wealthy, 
but, from an art point of view, uneducated public. I 
have alwa\s hoped and believed that the chief 
purpose of Schools of Art in India was to stand 
between the indigenous craftsmen and all these dis¬ 
turbing infiuentes, by encouraging and helping them. 
Such aid can be afforded in nsany ways; for 
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instance, by greater care in selection of materials, 
with more attention to accuracy and finish in 
workmanship, and by very slight modifications, 
Indian productions might be made commercially 
more profitable, without injury to their import¬ 
ance as examples of Oriental art. I am pleased 
that Mr. Burns lecognises the good work which was 
done in the past by my friends, Mc.ssrs. Kipling and 
Griffiths, and the more so, because the influence such , 
men exerted is sometimes under-estimated. It has 
also been the fashion at times, as I think somewhat 
unjustly, to look upon official authorities as always un¬ 
sympathetic. It is true, as Mr. Burns has told us, 
that proposals have been made to abolish Indian 
Schools of Art, ’ or to convert them into technical 
schools; but on mature consideration they were pre¬ 
served. In 1893, Secretary of State even went 

so far as to state that “ there was a general 
consent that they served no really useful purpose.” 
This led not only to a careful enquiry into the matter 
by the experts who were present at the Second 
Decennial Art Conference, which was held at Lahore 
in January, 1894, but to an invitation to the local 
Governments in India to express their opinions. 
In the report of the Conference it was urged 
that the schools had been most useful in many 
ways which time will not allow me to mention in 
detail now. It was held, moreover, that they had 
bad a most beneficial effect in protecting the arts 
and artisans of the country from the extraneous and 
dangerous influences to which the conditions of 
modem life and the facilities of interchange of 
ideas had subjected them. The members of the 
Conference thought that the true piinciples of 
art, and especially of Oriental art, which had 
been taught in the schools, bad been most 
valuable in retarding the decay of Indian art. 

I need not, however, quote further from the report, 
because, in the main, the views of the Conference 
were approved by the Government of India, and were 
finally accepted by the Secretary of State, and thus 
the schools were preserved and have continued to do 
good woik. Further, as Mr, Burns has pioved to us, 
by the account of his own experience and judicious 
management, they are still bringing the knowledge 
and practical methods of the West to the aid of the 
hereditary skill and aptitude of the East; but I am 
particulaily pleased to hear that he looks for ultimate 
.success, as wc membeis of the Conference did, to the 
inculcation of the true principles of art, and especially 
of Oriental art, rather than to teaching a slavish 
imitation of the past and adherence to its traditions. 
In the Secretary^ of State’s despatch to which I have 
referred, it was observed ^hat “great and e\er- 
increasiiig difficulty is found in securing the services 
of European teachers fit to be entrusted with the 
direction of such schools (of art) in India.” So far 
we have evidence to-day that such men can still be 
found, but if they are to be trained in institutions 
arranged on the basis of materials, as is now 
threatened, it will be doubtful if they will be 
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fpithcoming in the future. I regret that Mr. Bums 
finds that there is still such a strong tendency to 
use European decorrUion in Indian buildings. There 
seems to me to be no general need for this, although 
we must not be altogether out of sympathy with 
the inclination of many wealthy Indians to 
prefer Western designs and fashions, especially 
when they happen to be more suitable as they think 
or more comlortable and convenient than their own. 
A word may be said even for the objectionable 
corrugated iron. The late lUaharaja of Jeypore, 
when someone icmonstrated with him for allowing 
verandahs of this unsightly material to be attached 
to the walls of his marble palaces, said that, at least, 
they we»e moie useful and economical than the 
striped cuitains which they replaced, which indeed 
only looked well when they were new. Moreover, 
the Bengali, who roofs his shops and huts in his 
villages wiih such iron, has .‘ome right on his side 
when he urges that it is less liable to burn than the 
picturesque thatch which it replace.^. Such are some 
of the difficulties with which the schools have to con¬ 
tend, but difficulties can be overcome. Thus I might 
airly notice how the Indian craftsman can still 
hold his own and be employed with success. I 
think, I am right in stating that his services have 
been used almost without exception in decorating the 
numerous buildings which have been designed by Sir 
S. Jacob, and I believe by other architects, in Raj- 
putana. In the Jeypore Museum, for example, the 
beautiful carved work in marble is all purely Indian. 
Much of it was no doubt reproduced from old Indian 
designs, but a good deal is new, though it was 
designed in the spirit of the past. I am reminded 
particularly of how each individual craftsman was 
allowed to model in clay a capital and a base of a 
column for one of the arcades of the museum, which, 
if approved, he was permitted to execute in stone and 
to carve his name upon his work. This was not 
slavish imitation but real living and progressive art, 
and I firmly believe that if encouraged there will be 
found in most parts of India craftsmen who are 
capable of doing similar work ; but it is mainly to the 
Schools of Alt with such superintendents as Mr. 
Burns, and to such sympathetic architects as Sir S. 
Jacob, that we must look for the wise guidance and 
assistance to which I refer. 


THE LORD CHIEF JUSTICE ON THE 
PATENTS ACT. 

The Lord Chief Justice, in opening the proceed¬ 
ings of the “ Law, Eolitical Economy, and Legisla¬ 
tion Affecting Chemical^ilndustry ** Section of the 
International Congress of Applied Chemistry, at 
South Kensington, said that in choosing his remarks 
he naturally gravitated towai^ the subject of which 
he had most experience—the right method of legts- 
upon and dealing 'with scientific knowledge. 

^^He Wished to approrch the ^ject from the broadest 


possible standpoint, and to consider the principle 
upon which legislation should proceed, not in this 
country alone, but in all civilised countries. He did 
not believe there ought to be different rules in 
different countries, but as far as possible they ought 
to see whether in the British Empire, E'rance, Ger¬ 
many, the United States, and other great countries, 
they could not approximate to an international code 
in connection with the proper protection of inven¬ 
tions. It was from that point of view he wished to 
consider a step which had recently been taken in 
Great Britain, a step which, to a certain extent, 
followed the example of some other nations with 
regard to the making it a condition that a patent 
should be worked in the country in which it had been 
taken out. In his opinion that was a step in the 
wrong direction which would discourage inventors, 
and which would make people revert to secret 
processes, one of the worst forms by which 
inventions could be developed. Further, it was 
hard upon the genuine inventor, who was often 
a very bad man of business indeed. He had 
always maintained that view. He would take a 
kindred illustration—the enactment adopted in Eng¬ 
land, against his expre.ss wish, destroying proxisional 
specifications. Let them protect the investor as 
much as they liked, but let them not do anything to 
destroy public knowledge. Take the case of the 
scientific men, many of whom had the power of inven¬ 
tion and were always thinking of something new, 
but who often were wholly unfitted to work out the 
inventions themselves. The real advantage to the 
public in those circumstances lay in other people 
taking up the invention and working it. At present 
the working* of a patent was compulsory, and an 
application might be made to revoke the patent even 
in the country in which the patentee resided, and 
that appeared to "bd driving an idea to an excess. 
He knew there was a strong impression—he was not 
the least in favotir of it from the Protectionist point 
of view—that by this means they would then develop 
the industry of the particular country. It seemed to 
him that if they were to lay down this test about 
working they would meet with many difficulties, for 
the conditions were different in dealing with chemical 
products and with general manufactures, and with 
subordinate parts in an old machine and an entirely 
new machine. They w^re approaching the subject from 
the wrong standpoint. He wanted in the first place 
to protect the inventor so that the product of his 
invention would be used with advantage to himself 
and with the largest advantage to the public. If 
they desired to interfere with the monopoly rights of 
a patentee, the proper view to take was that there 
should be freedom of working on a fair licence, if the 
patentee did no>t sufficiently work the patent himself. 
Under those conditions the difficulties about injunc¬ 
tions would to a large extent disappear. If a patentee 
were a dog-in*the<!iti|mger, and would not allow his 
patent to he worke4 except on prohibitive termsi by 
all meana have an ffid^ndent tribunal which 
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say on what conditions and on what terms the patent 
ought to be worked. But if they allowed people who 
really wished to work that patent to do so on fair 
terms under licence, they need not put on the 
patentee the burden of working it when he did not 
wish to do so. There were numbers of illustrations 
which showed that compulsory working would not 
be a real remedy for the evil, and would at the 
same time impose upon many patentees a very great 
burden. The inventor should be given a fair and 
not an excessive reward for his invention, and 
should be freed from those commercial difficul¬ 
ties which had embarassed so many men. If 
there were a capitalist, a merchant, or a manufac¬ 
turer who felt he could make good public use of a 
patent, let him work it on terms fair to the patentee, 
but do not let them say that a patent was to be re¬ 
voked because the patentee was not able to work it. 
He hoped it was not too late to suggest from an 
international point of view that patents should be 
worked by those desirous of working them on fair 
royalties, paid to the patentee. There ought to be 
international recognition of invention and discovery. 
There was no class of invention to which the observa¬ 
tions he had made applied more strongly than that of 
chemical industry. It seemed to him that knowledge 
was the birthright of no particular nation, but ought 
to l)e shared by the whole human race. There ought 
to be no temptation to bottle up or keep secret the 
‘discoveries of scientific men or the results of their 
labours. The perfect system would be to give every 
inventor a fair and full—might he say a generous ?— 
reward for his invention, and relieve him in many 
cases of the anxiety of developing it, so that he might 
be free to pursue his studies for the benefit of man¬ 
kind, and to investigate the inexhaustible fields of 
knowledge yet unexplored. 

COMMERCIAL DEVELOPMENTS AT 
NAPLES. 

The recent visit of the King and Queen to Naples 
lends interest to the last commercial report emanating 
from the British Consul-General at that port, which 
has just been issued from the Foreign Office. Un¬ 
fortunately, 1908 was a gloomy twelvemonth, owing 
to a drought such as had not been known in bouth 
Italy within the memoty of man, while the terrible 
disaster ol the Messina earthquake occurred just three 
days before the close of the year.>>< The crops which 
failed largely were the corn crop, including maize, 
the green crops, including hemp, flax, lucerne, and 
beans, and the oil crop. The only abundant yield was 
that of the vine, and this followed on the productne 
season of 1907, so that it is hardly^surprising, in the 
congested state of the market, to hear that people 
have been talking about replacing the cultivation of 
the vine by cotton or tobacco. It is satisfactory to 
find the United Kingdom at the head of the list of 
the chief importing countries, though, in respect of 
exports from Italy to foreign countries, we actually 


stand at the bottom of the list. England’s chief 
import is coal, most of which goes to Genoa. In order 
to encourage trade generally between Italy and the 
United Kingdom, an agreement has been arrived at 
to admit free from every duty patterns and models 
with which it may be intended to procure orders, and 
which are dona Ude not for sale. British commercial 
travellers in Italy and Italian commercial travellers in 
the United Kingdom may accordingly enjoy this privi¬ 
lege, subject only to certain easy foimalities, intended 
to guarantee the re-exportation of the articles when 
done with, or their introduction into bond. From a 
British-Indian point of view, it is interesting to see 
that during the year a company has commenced the 
manufacture of jute textiles, the raw material being 
imported from Calcutta. The accommodation at the 
port of Naples, for landing both passengers and 
goods, is lamentably deficient, the state of things as 
regards the latter being a grievance specially affect¬ 
ing British trade, owing to the quantity of grain 
carried in British bottoms. Another matter touching 
our shipping interests, is that the Italian lines of 
steamship companies are taking away, year by year, 
more of the emigration traffic from the foreign lines. 
They have already more than half of the whole traffic, 
while there is a Bill before the Italian Parliament 
which, if passed, will make it still more difficult for 
foreign lines to continue carrying emigrants. 

Probably, however, the most interesting matter 
mentioned in the report relates to a pending under¬ 
taking in the neighbourhood of Baia and Pozzuoli, 
two Idealities recently visited by King Edward and 
Queen Alexandra. Here, we are informed, it is pro¬ 
posed to revive a project pariially carried out by King 
Bomba some sixty years ago. The new work is to 
consist of a navigable canal about three-quarters of a 
mile in length, to be dug from the excellent anchor¬ 
age of the Gulf of Baia to the lake of Avernus, the 
well-known classical basin, which occupies the site of 
an ancient crater and was popularly supposed by the 
Romans to be the entrance to the infernal regions. It 
is very deep and the proposal is to construct there 
docks and shipbuilding yards. A quay was actually 
built round the lake by the King of Naples some 
sixty years ago, and a small canal w'as also ex¬ 
cavated as far as the sea, but the cost of com¬ 
pleting Ibe undertaking proved to be too great, 
and further operations were abandoned. For the 
present project capital has, it is said, been sup¬ 
plied from Belgium. But the most notable cir¬ 
cumstance, not mentioned in the Consular report, is 
that the whole scheme would appear to be a restora¬ 
tion of an important work which was planned and 
carried out by Agrippa, Octavianus’ great scientific 
general, in the century just before the Christian era. 
Even in those days the depth and proximity to the 
sea of Lake Avernus^ seems to have attracted the 

• The depth and ste^p sid<»s of the fonti« r craters are 
mentioned by Vergil tn the well known lines:— 

Faeilis descensnsAverno, 

Sed revocarc gradum, superasque evadere ad auras, 

Hoc opus, hie labor est' 
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notice of engineers, and when the coasts of Italy were 
feeing ravaged by the fleets of the younger Pompey, 
Agrif)pa a boin engineer and geographer,concei\ed the 
plan of organising a navy capable of coping with that of 
his foe. He rnited the Lucrine lake with the sea, and 
joined the forniei with Avemus, In this sheltered port 
named Poiius Julius, the fleet was built and 
equipped, and 20,000 manumitted slaves weie trained 
in lowing and naval manoeu\ie8 till able to cope with 
the seamen of Pornpeius, who were defeated suc- 
cessi\ely at Wyhe and Naulochus. The .subsequent 
great victory of Agrippa over the fleets of Antony 
and Cleopatia at Aciium, an event which made 
Aiigusius ernpeior of the world, may be said to be a 
further fruit of his naval policy, as evolved by this 
leraaikable woik. How the harbour fell into disuse 
is not piecisely known, but there may have been 
even in classical times a gradual upheaval of the 
Lucrine Lake, which made access from ihe sea an 
impossibility. In 1631 there was a gieat eruption of 
Vesuvius, which had been quiescent for 492 )e«rs, 
and a liill, several hundred feet in height and about 
three miles 111 circumference, suddenly aiose in a 
single night fiom the bottom of the Lucrine Lake. 
It was appropriately called Monte Nuovo, which 
name it still bears. The circumstances are pic- 
luiesquely narrated by Sir William Hamilton, the 
well-known British ambassador at Naples in 1776, 
and fiiend of Nelson, who devoted several 5ears to 
the most careful investigation of >olcanic phenomena. 


THE PRODUCTION OP BRIQUETTES. 

Only fifty )ears ago the dust of coal was consideied 
to be eniiiely useless, but since then a gieat change 
lia'. taken place, dud at present in Rheni.sh West¬ 
phalia the Ruhr coal district alone produces 3,000,000 
tons of briquettes each year, according to the United 
States ConMil at Barmen, who in a leceiit report has 
furnished some inteiesting detaiU regarding the 
advantages of the use of sulphite pitch, with a pre¬ 
liminary statement concerning the making of coal 
briquettes with tar pilch in general. Up to the pre¬ 
sent time coal tar pitch has been used for making 
coal briquettes, and its production in the past ten years 
has increased about 100 percent. Most of the coal 
tar pitch is produced in England and Germany, the 
latter country only being able to produce for its own 
consumption, while England supplies the remaining 
customers, Araeiica, Russia, and Belgium. The 
coal tar pitch is an excellent binding agent for 
baking and coking coal, especially bituminous. It 
bums easily, and gives the briquettes hardness for 
long distance transport, but various qualities of good 
material cannot be turned into* briquettes with it, thus 
making its common availability impossible. Its 
numerous disadvantages are as follows :-^It produces 
very much smoke, and hasV very disagreeable odour; 
caitnot stand a high tempmtisre, and becomes soft 


and difficult to use in hot weather; the dust and 
fumes of coal ti|r being corrosive, are \ery injurious to 
the skin, eyes, and lungs of the workmen employed, 
causing diseases of those organs. The low tempera¬ 
ture at which it ignites, although an advantage when 
used with soft bituminous coal, becomes a great dis¬ 
advantage when the attempt is made to use materials 
that burn less easily. The coal tar becomes soft and 
burns much more rapidly than the coal flowing out of 
the briquette, leaving the coal to fall to pieces in dust 
and remaining unconsumed. For this reason it has 
been impossible to uae in the making of briquettes, 
anthracite, semi-anthracite, or coke gravel with coal 
tar pitch, it being unable to resist the heat and 
pressure of the blast furnace; therefore a binding 
agent which overcomes all of the diflicuUies men¬ 
tioned, and is capable of making use of these mate¬ 
rials in the production of briquettes, which up to 
the present time have been lost, ought to have good 
results for the future. This long-sought-for binding 
agent is said to have been found in the “ sulphite 
pitch.’* The material is obtained in the process of 
manufacturing sulphite cellulose. The wood is put 
through a washing process in lye, by which the fibre 
is cleared of all resinous ingredients, it being pressed 
out from the wood pulp. Thus far, according to the 
American Consul, the material has been entirely use¬ 
less, but, through a cooking process, it is reduced to 
a highly glutinous substance called “sulphite pitch.’’ 
The sulphite pitch possesses many qualities which 
show its excellent advantages as a binding agent. 
It i«* intensely glutinous and possesses a high bind¬ 
ing power. In the ordinary briquettes of bituminous 
coal, from 7 to 10 per cent, of coal tar is used, to 
gue it the pioper hardness, and with the use of 
sulphite ])itch the same results can be obtained by 
the use of 5 per cent. There aie qualities of coal 
and ore that can easily be u.sed in making briquettes 
with from 2 to 3 per cent, of the sulphite pitch. 
Sulphite pitch burns without smoke or smell, and - 
is said to be an ideal fuel for the household as well 
as for industrial purposes. In cities where the smoke 
nuisance has hitherto prevailed, the use of briquettes 
pitch may form a solution of the smoke question. 
Trials have already been made with coke briquettes 
made with this new process, in blast furnaces, and 
on torpedo boats. The former tests, according to 
the Consul, not only showed a saving of 30 per 
cent, coal, but the iron was almost entirely free 
from sulphur. In its trial on the torpedo boats, 
it not only proved a perfect fuel, but the entire 
absence of smoke proved its advantage over other 
fuels in lime of war. Sulphite pitch does not 
soften under heat, and burns at a high tempera¬ 
ture. It can be ground to any consistency, or 
produced directly in any form of powder ; it 
can be obtained in any country where there ate 
cellulose mills, and it is very cheap, unlike the 
coal tar pitch, which is not so cheap. In general, 
sulphite pitch consists pf the following substances 
Coke, 2I to 35 per cent, ; volatile matter, Jo to 60 
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per cent.; ashes, 8 to 12 per cent.; and water, 10 to 
15 per cent. The latest chemical tests have proved 
that the percentage of ashes can be materially reduced. 
Through the origin of sulphite pitch, its ashes contain 
sulphur up to 20 per cent., or 2 5 per cent, of the 
sulphite pitch. One of the latest uses to which the 
sulphite briquette has been put, and in which it has 
proved successful, is as a dust layer for roads. Sulphite 
pitch was dissolved with water to a certain consistency 
and sprayed over the roads, and such a dressing was 
sufficient to prevent dust arising for at least six weeks. 
The production of sulphite pitch, as well as its use in 
the process of briquette making, call for special pro¬ 
cesses and machinery, which have taken years of 
costly experiment to develop successfully, and both 
the material and its use for briquette making are 
patented in all the principal countries. It is not sup¬ 
posed that sulphite pitch will in any way interfere 
with the coal tar pitch, in its use for the making of 
briquettes of soft bituminous coals, but the superiority 
of sulphite as a binding agent, rendering possible 
briquette making with the harder coals and cokes, and 
also with iion dust and other ores, opens up a new 
and very important industry. Already a large coke 
briquette factory has been built in Germany, at 
Luttiinghaus, near Barmen, Elberfeld, and the entire 
outlet of the factory was sold out at once. Another 
large factoiyis in course of construction at Aix-la- 
-Chapelle. 


HOMF INDUSTRIES, 

Cotton Spinning Industry Accidents, —Ihe annual 
report for 1908 of the Chief Inspector of Factories and 
Workshops refers to the frequent accidents from 
carding engines. Alany are due to the hinged cover 
of the carding cylinder being left open for the process 
of “ stripping ” the cotton waste from the cards. In 
a short time further “ strips ” accumulate in front of 
the revolving cylinder and conceal it, and an operator 
who attempts to remove them under the impression 
that the cylinder has ceased to revolve, may have his 
hand crushed between it and the cover. Nor is the 
danger ended even when the belt is disconnected from 
the driving pulley, since the cylinder will often con¬ 
tinue to revolve for a minute or two. The inspectors 
have accordingly pressed for the adoption of some 
locking device which will prevent the cover from 
being opened until the cylinder has come to rest, and 
will render it impossible to re-start the card until the 
cover has been clotied. Another source of accident 
in the cotton spinning industry has been’ the practice 
of transferring the belt from the fast to the loose 
pulley (and vice versd) by hand, and the inspectors 
have advised the provision and use of strap forks for 
the purpose. But this suggestion is opposed by 
opcralixes as well as employers; and, in order to ex¬ 
pedite the general adoption of the necessary safeguards 
for carding cylinders, it was agreed, after prolonged 
negotiations with the Federation of Master Cotton 


Spinners’ Associations, to allow the question of strap 
forks to remain open for the present, on condition 
that locking arrangements for the cards, conforming to 
the conditions mentioned above, are provided without 
delay. 

Insurable Interest.--An important section of the 
Insurance Companies Bill now before Pailiament re¬ 
lates to insurable interest, a question that has caused 
disquiet of late. The Bill lays it down that persons 
may have an insurable interest in the lives of their 
parents up to a reasonable amount, on account of 
funeral expenses, and the Bill is retrospective in so 
far that it provides'that no policy already taken out 
shall be deemed void by reason only of the fact that 
the person effecting the policy had not at the lime 
an insurable interest in the life of the person in¬ 
sured. It is very desiiable that there should be 
legal sanction on what has been done for long as 
an economic necessity by a large portion of the com¬ 
munity. If the Bill becomes law without substantial 
alteration, as it probably will, its effect is likely 
to be to strengthen the position of every sound 
society, and to discourage the formation of undesirable 
concerns. One of the most important provisions is 
that relating to deposits lequired by the Government. 
Not only are all companies transacting life assurance 
business to deposit ;^20,000, in respect of fire and 
accident insurance, and bond investment business, but 
companies beginning to transact any of these after 
the passing of the Act are required to deposit a 
similar amount, and the deposit is aUo required from 
all companies which have started employers* liability 
business since August 28th, 1907. It is to be regretted 
that the Government do not, apparently, see their way 
to make the clause retrospective in respect of all com¬ 
panies. At least they might be put on the fooling of 
employers* liability companies, and be made retro- 
spective as fiom August, 1907. 

7 'he Scottish Mineral Oil Companies ,—Last } ear 
there was a fall in the piices of nearly all the products 
of the Scottish mineral oil companies, but notwith¬ 
standing, they were able to earn profits amounting in 
the aggregate to ;i'38o,200, as compared with 
;f372,340 in 1937*8. All the companies have main¬ 
tained the distribution on their ordinary shaies, the 
Pumpherston Company paying 50 per cent., the 
Broxburn 17J per cent., the Oakbank and Tarbrax 
15 per cent, each, and Young’s 7 per cent. This has 
been made possible by the fall in wages, and the cost 
of coal and the other commodities which the com¬ 
panies use in their process of manufacture. The 
shale miner’s wages rise and fall with wages in the 
coal trade, so that a redaction in the price of fuel co¬ 
incides with a fall in wages. The outlook for the 
current financial year is not quite so favourable, the 
companies having now to face keener cr)mpetition in 
various directions. The Standard Oil Company has 
recently reduced the price of paraffin wax by Jd. per 
lb., and the Scottish producers have had to reduce 
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the prices of both wax and candles to a correspond¬ 
ing extent. Lubricating oils and naphtha are also 
likely to bring somewhat lower prices, owing to de¬ 
creased demand, and keener competition has to be 
reckoned with in burning oil which, however, pro¬ 
vides now only from lo to 15 per cent, of the income 
of the companies. The price of sulphate of ammonia, 
now one of the most important products of the com¬ 
panies, is likely to be maintained owing to the in¬ 
creasing Continental demand for it as a fertiliser. 

The Milk Bill and Dairy Farmers .—It is not 
surprising that at the annual conference of the British 
Dairy Farmers’ Association held last w’eek strong 
objection was taken to some of the provisions of the 
Milk and Dairies’ Bill now before Parliament. Every¬ 
one must sympathise with the main object of the Bill 
which is to insure that the public get pure milk', but 
exception is taken to the power given to a medical 
officer of health to stop the whole of the milk of 
a farm if a sample of that milk contain a single 
microbe of the bacillus tuberculosis. Microbes are 
particularly difficult to identify in milk as a matter of 
ordinary microscopical examination. Yet on this 
slender evidence a dairy farmer might be caused great 
loss by the stoppage of the whole milk of his farm. It 
is not every medical officer who is capable of properly 
inspecting a herd, a truth apparently recognised by the 
framers of the Bill, which provides that when he 
inspects he must have a veterinary surgeon ^th him. 
The better way would seem to be to select a pro¬ 
perly qualified veterinary inspector. It may be 
assumed that the clause relating to inspection to 
which such strong exception is taken by the dairy 
farmers will be amended. 

Wheat Supplies .—There is little likelihood of 
wheat values falling away appreciably in the im¬ 
mediate future. The signs rather point to advance. 
The Continental demand is growing, and German 
requirements more especially are likely to be con¬ 
siderable. The German normal requirements of 
wheat are now about 27,000,000 quarters per 
annum, and the last crop was officially estimated 
at 17,270,000 quarters. The requirements from 
abroad would accordingly be nearly 10,000,000 
quarters; but, assuming that the high price of wheat 
will check consumption, it is most probable that 
Germany will require 8,000,000 quarters of wheat 
from abroad. English requirements from abroad are 
also very considerable. On the other hand, the 
world’s visible supply is unusually small. The 
American-Canadian is the smallest on record at this 
date. In the last two months the exports of wheat 
from America have been vdry trifiing. Nor is it likely 
that the “ invisible ” supply is Urge, for if there was 
any considerable quantity Of wheat in the United 
States available for export the present high prices 
,, wouk) bring it forward. India is to some extent 
' €omi^ to the rescue by, shipping wheat to Europe 
th# ^ of about 200,000 quarters per week, and 


will probably continue to do so for some months to 
come, otherwise the price of wheat would be a good 
deal higher than it is. 

Railways and Traders .—In the course of his 
remarks to a deputation of traders who waited upon 
him in December, 1906, Mr, Lloyd George, then 
President of the Board of Trade, stated that in Ger¬ 
many there was ** no such thing as railway risk,” 
and he went on to say that “ German traders 
are very satisfied with the railway system, and 
consider that the railway system in that country is 
doing its very best to assist and to promote indus¬ 
tries, and even to develop the weak industries.” An 
appendix to the report of the Board of Trade Rail¬ 
way Conference, entitled ** Report on Railways in 
Germany,” does not support Mr. Lloyd George’s 
opinion—at least, his opinion when President of the 
Board of Trade—that German railway conditions are 
much more favourable to the trader than British. 
Take, for example, the alleged absence of owners* 
risk. The report referred to above—prepared by 
Mr. Nicholas C. Reyntiens, barrister-at-law, and 
Mr. C. H. Pearson, of the Great Central Railway 
Company — shows that the practice of the German 
railways is to insist on such regulations in regard to 
packing as will ** serve a most useful purpose in 
furtherance of the elimination of possible claims,” 
while if the railway administration are not satisfied 
that the packing is sufficient to relieve them of 
any actual risk they refuse to convey the goods un¬ 
less the consigner signs a paper expressly declaring 
that the goods are “unpacked,” or “insufficiently 
packed,” thus taking the risk on himself. Nor does 
the Report confirm the German statements made to 
Mr. Lloyd George as to German traders being “ very 
satisfied” with railway management. The inade¬ 
quate supply of wagons, especially at the season of 
the year when water transport fails, is the cause of 
constant complaint directed by the public against the 
railway administration. The Report also contains 
much information as to general railway conditions in 
Germany, from which it would seem that the ad¬ 
ministrative control is a much more complicated 
business than servants of State railways here are in¬ 
clined to assume. The alleged simplicity of the system 
of railway rates in Germany is not made out, since 
“ the catalogue of rate*books in existence shows that 
there are approximating to 1,000 different pubHahed 
books of rates.” Railway rates In Germany are 
purely station to station rates, to which must be 
added the cartage charges of the “ spediteurs,” who 
also play an impottaqt r 6 le as forwarding agents. 
** The many complicatkms of the tariffs,” says the 
report, “ require expert knowledge, which can only 
be obtained by eontstant practice.” As to competi¬ 
tion, from a public point of view, in so far as it may 
be said to be a benefit to trade, it is practically non¬ 
existent in GermmqTf As between the State and 
private lines, compeH^ ti ** etfrctually stified hythe 
vaikstts aietbods ofoentte).^^ 
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QUESTIONS AND ANSWERS. 

Readers in search of information which cannot be 
obtained from the usual sources are invited to make 
their wants known in the Journal^ in the hope that 
they may be assisted in their difficulties by their 
fellow members. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signatured of the writer, and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 


QUE.STIOXS. 

Stained Gla.ss Windows. —I am obliged to 
N. H. for his reply to my question. But the point 
that puzzles me is, why for centuries we get only a 
brownish purple in stained glass, such as manganese 
^naturally containing more or less iron) would give, 
and then suddenly a rich violet purple. Is it implied 
that the substitution of soda for potash as a basic 
material would account for the colour ? If, as X, H. 
says, “ the peculiar properties of the cobalt ores of 
Saxony were only recognised about the end of the 
fifteenth centuiy’ the mixture of cobalt with man¬ 
ganese w’ould explain it all. But one had always 
taken it for granted that the sapphire blue of early 
glass was due to cobalt. If it w'as not cobalt, what 
was it, or what could it have been } —L. F. D. 

ANSWERS. 

Embankments of the River Thames (see 
P* 343)*-~The (|ucstion asked by ** Londiniensis 
is not easy to answer on account of the difference 
of opinion expressed by writers on the subject. As 
East London could not well have come into existence 
without these embankments, the general opinion is 
that they w'cre formed either before the Roman 
occupation or immediately after that event. There 
are, however, others who do not date them before 
'the Middle Ages. Probably the walls were formed 
at the earlier date, but were rebuilt at different 
limes. The earliest recorded breach in the Essex 
wall took place in 1376, when great damage was 
clone. The lands belonging to the Abbey of 
Barking were inundated and the resources of the 
Abbey were greatly crippled for many years by 
.reason of the necessary outlay for the repair of the 
breach. There is now an inlets the Thmnea above 
1 jr miles in length, with an area of nearly 60 acres, 
originally known at Dagenham Breach, and now as 
Bagenham Lake. This came into existence owing 
to a storm on December t;ih, when a breach 
was made 400 feet long, and ;aboee t,ooo ames of 
•lend were inundated. Captain l^etiy ancceeded In 


restoring the embankment, and drained the land, 
except the portion known as Dagenham Lake. Thb 
water is full of hsh, and has the distinction of being 
the place where the old Ministerial fish dinners were 
instituted. There was a breach in the Kent wall in 
1527 at Abbey Wood, and we hear again of 
“ drowned lands ** in 1563. 

The late Sir George Airy, Astronomer-Royal, in a 
valuable article in the Athenaum (Jan. 28, 1870) on 
the Claudian Invasion of Britain, says that the walls 
were not constructed at that period. There are several 
references to the wall in early volumes of the Tran¬ 
sactions of the Institution of Civil Engineers, but 
writers on London have been very neglectful in' 
omitting all mention of these important w'orks. The 
late Sir Walter Besant, however, is an exception, and 
in his work on East London (1901) he has an interest¬ 
ing chapter on “ The Wall.” He does not give so 
much information as might be wished, but he de¬ 
scribes clearly what he obsen'ed in a walk on the 
wall from Barking, which he says is ** the most 
curious walk that one may find within the four seas 
that encompass our island.” “The wall,” he adds, 
“ is about fifteen feet high; at the base it is perhaps 
thirty feet wide; the sides slope tow»ard.s the path at 
the top, which is about seven feet across; the out¬ 
side is faced with stone, the inside turfed.On 

the land side lie the fields which have been rescued 
from this tidal flow; they are obviously below the 
level of the river; one understands, looking across 
them, how the ri\er ran of old over these flats, making 
vast lagoons at high tide. It is useful to see the fact 
recorded in a book or on a map; but here one sees 
that it really must have been so.” A full account of 
all that is known of these embankments would be of 
great value and abiding interest, but 1 do not know 
of the existence of any book devoted specially to this 
subject.—H. B, Wheatley. 

Fire Walking (see p. 466). —;Referring to 
“Maori*s” question, in Journal oi April 23rd, 
I have with m\ own eyes seen a whole family walking 
on red hot ashes (coals) without any injur}' in the 
least being sustamed. The family consists of men, 
women, and children, who w^alk once in every >car, 
before a big audience, on fire. The ceremony takes 
place in about the month of January. Besides 
this, a month ago, a Mohammedan sayad bad 
walked on fire, before a very big audience of gentle¬ 
men and leading citizens, and also in the presence of 
H.H. the Maharaja Saheb Gaekwar of Baroda. If 
“ Maori” desires to see this personally, be ma\ come 
over here when the time arrives, 50 that he will be 
aWe to see the scene wdth his own e>es. I may 
mention that the said sayad is not of this cit} but is 
R tourist.— Ranehhoddal Vora, Baroda, India. 

Cattle Food from Wood Celli losk (see 
p. 624).—A company was recently formed to work a 
foreign patent for extracting akobol from sawdust. 
After the sawdust has been treated for this purpose it 
is mixed with molasses, and sold for cattle food. -- W. 
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GENERAL NOTES- 

Ferro-Concrfte Bridge in Burma.— In a 
p^per read recently before the Society of Engineers, 
Mr. W. E. Haldwell described the methods adopted 
in constructing a reinforced concrete arch bridge over 
a bridle road in a mountainous tract of country in 
Upper Burma. This, the Sinlumkaba Mill Bridge, 
is the first reinforced concrete bridge to be erected in 
that country. The bridge was constructed by the 
Burma Public Works Department, and is in one span 
of 40ft., with a rise of 12 ft. in the arch, the entire 
width of the bridge being 9ft., and the width of 
roadway inside parapets 6 ft. The level of the crown 
of the arch is 8 ft. above the highest known flood 
level. The entire arching was made of cement con¬ 
crete, with two layers of reinforcing bars, the bottom 
layer being placed 11 in. above the intrados, and the 
top layer ijin. below the extrados of the arch. The 
longitudinal reinforcing bars were placed 9 in, apart, 
with cross bars at right angles to them, at intervals 
of 2 ft., both longitudinal and cross bars (which were 
all \ in. thick), being wired together at their inter¬ 
sections with in. wire. The thickness of the arch 
at the crown was 10in., and at the haunches 3 ft. 9m. 
Thus the distance between the two layers of reinforce¬ 
ment was 7 in. at the crown and 3tt. 6 in. at the 
haunches. The backing of the bridge was formed by 
parallel spandrel walls, made of coursed rubble 
masonry in lime mortar, 4 ft. wide at the bottom and 
2 ft. in width at the crown level of the arch. At this 
level a masonry wall 1 ft. 6 in. in thickness was built 
along either side of the arch for a height of 1 ft., thus 
acting as a retaining wall for the filling in over the 
crown, and on this wall the masonry parapet pillars 
of the bridge were built and connected by in. square 
iron bars, which formed the railing. 

Old - Age PEN.sroN.s iK New Zealand.— 
Mr. Pember Reeves, late Agent General for New 
Zealand, has given some interesting facts in relation 
to the working of the Old-Age Pensions Law in New 
Zealand. That law has now been in operation for a 
little more than a decade. Based more or less upon 
the Danish law, it has itself served as a model for the 
pension laws of the Australian Commonwealth, and 
to a large extent for the British Act of last year. It 
exacts no contributions, but grants free pensions to 
such of the aged poor of New Zealand as are not 
flagrantly undeserving. The maximum pension 
granted is ten shillings a week, and the age limit 65. 
To attain the pension the applic^t has to comply 
with a number of stipulations^ chiefly relating to 
nationality, good character, income, and property. 
As compared with the English law, that of New 
, Zealand appears almost lavish ip its oflfers. Instead 
a maximum pension of 5s. irfter the age of 70, 
ijiolds out a possible pension of los. weekly after 
? pge of 65. The Maori is eligible but not the 
Women are eligible whether married or 
poverty and a measure of xt* 


spectability are the main qualifications. The average 
private income of the pensioners outside of their 
pensions is;^8, and numbering 13,000 they possess 
between them private property amounting to some¬ 
thing like half a million sterling. A pensioner may 
earn or receive as much as 34 yearly without being 
disqualified for a full pension. As the full pension 
is ;^26 a year this means that the State is ready to 
make a man’s income up to Above that de¬ 

ductions begin. A man with a private income of j£‘59 
a year is entitled to £i pension only. A married 
couple when both are entitled to the full pension may 
therefore draw £1 a week between them. Five years* 
imprisonment for any disgraceful offence disqualifies 
the convict for twenty-five years, four convictions for 
minor but discreditable offences also disqualify though 
for a shorter term. Wife desertion and habitual 
drunkenness disqualify, but positive proof of an 
industrious life is not required. On the other hand, 
an applicant, if he would succeed, must be sup)>orted 
by the testimony of some person of good standing 
who has known him for a long time, and the autho¬ 
rities must be satisfied that for at least five years 
before making his claim he has led a sober and 
respectable life. The number of pensioners in New 
Zealand at 65 years of age, and qualified for pension, 
is about 40,000, the number of actual pensions about 
13,000. The effect of the tests as to income, pro¬ 
perty, and character is thus apparent, the number 
of pensioners being but 32 per cent, of the whole of 
the aged class. Mr. Reeves estimates that the cost 
of the Act this year will probably reach ^’350,000, 
a considerable sum for so small a |x>pulation, but 
scarcely a voice is raised against it. The expenses 
of administration amount to no more than 1*69 per 
cent, of the total cost since inception, and are entirely 
the aflfair of the Central Government. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, Junk at...Victoria Institute (at the House of the 
Royal Society op Arts, John-ftreet. Adelpbi, 
W.C.), 4 p.m. Presidential Address by the Earl of 
Halsbury. 

Friday, Junk Physical, Imperial College of Science, 
.South Kensington, S.W., 5 p.m. 1. Professor 
Carbart, ** A Transition Point in Zinc Attialgatn.** 
2. Dr. T. M. Lowry, ** A Method of Producing an 
Intense Cadmium Spectrum, with a proposal for 
the use of Mercury and Cadmium as Standards In 
Kcfractometrj’,*’ 3. Mr. A. Campbell, “The 
Measurement of Wave-length for high frequency 
Electrical Oscillations." 4. Dr. A. Russell aud 
Mr. J. N. Alty, " An Electro-magnetic method of 
Studying the Hwory of and .Solving Algebraical 
Equations of aity Degree." 5. Mr. S. D. Chalmers, 
** The Sine Condltidn in relation to the Conta Of 
Optical Systems.*^ 6. Dr. C. V. Drysdale, "Ex¬ 
hibition of a now Fery Thermo-electric Calori¬ 
meter." 7, Mr. F. W. Jordan, “An Inatrumcsit 
for Measttfing Strength of an Intenao ^ri- 
Kontal Magneric Field.** 8. Professor PoyoRng 
and Mr. G. W/Todd," A Motliod of Dotermhite 
the Sonslbility of X Dalance.** 0* Hr. O. W/Toidr 
" The Balnnco^iMl AjSdtiiitlvO Bdcomoter/* 
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FINANCIAL STATEMENT. 


The following statement is published in this week’s Journal in accordance with Sec. 40 of 
the Society’s By-laws:— 


TREASURERS’ STATEMENT OF RECEIPTS AND PAYMENTS FOR THE 
YEAR ENDING MAY 318T, 1909. 


t. d. s. d. 

To Cach in hands of Alossrs. Coutts 

and Co., jist Alay, .. a.JcS ij o 

,, .Subscriptions . 5*4*7 9 o 

„ Life compositions . 5^4 ^ ^ 


- S. 93 * 9 o 

,, Dividends and Interest. 623 7 1 

,, Ground Kents. <>49 15 o 

,, Kxamination Fees. $ o 

Conversazione, 1906 (sale of ticketsJ . 49 10 o 

,, Advertisements . 433 >3 9 


,, Sales, «tr.:— 

Cantor Lectutds .... *1 b «r 

F.xamination Programmes ... 47 <3 ^ 

Foes for use of meeting-rooms 44 a o 

Journal . i»8 3 3 

- S 4 « 5 *0 

„ Donation to Examination Pnsc^Fund 

Clothworkcrs'^Cpjiipan} . 30 o o 

Committee on Lealiier for Book-binding 

Sale of Kepofts. S * 3 

„ Francis Cobb Fond:— 

Received from Trustovs. z^o o o 



By House:-— 

Rent, Rates, and Taxes. 841 10 xo 

Insurance, Gas, Coal, House 
expenses and charges inci¬ 
dental to meetings . 313 5 x 

Repairs and Alterations. 43 5 a 

,, Office;— 

Salaries and wages. 8,339 3 5 

Stationery, Office Printing and 

Lithography . 503 14 xi 

Advertising. 70 2 o 

Postage Stamps, Messengers’ 

Fares, and Parcels ... 306x0 2 




i.igS 


s. d. 


X X 


—- 3,3 iq xo o 

„ Library, Bookbinding, Stc. c.8 14 s 

Conversazione (igo8}. 313 4 $ 

„ including Printing auid Publishing.. 2,04015 2 

„ Advertisements (Agents and Printing). ,oo 16 o 

„ Examinations. 3,b;3 1 to 

,, Medals:— 


Albert .. so 13 

Society’s. , 30 3 


„ Owen Jones Prizes .‘.; 

„ Swiney Prize . . 

„ North London Exhibition Prizes . 

„ M already Tiust... 

„ Aldred Trust .... 

,, Juvenile Lectures .... 

9 , Stock Trust .... 

,, Cantor Lectun's . 

„ Slmw Trust.. ......i,. . 

,, Sections:— 

AppB^ Art...Mi**...- SO o 

Colouiid .......4. 45 18 

Indian .L. 15 

„ Committees (General Expense#) 

„ Francis Cobb Fund 

Placed on Deposit ... 




S') *b 5 

13 b 
, xSo o o 
500 
so o o 
10 o o 

20 O O 

jp. 

190 1 6 
• 3 


164 13 9 
17 8 1 

250 o o 


XX,838 7 It 

: Cash in bands of Messrs. CSmtu and Co.« 

May 31 st, tgo? ...... 2*549 u 

,4 i^t 4*388 oit 


,4 
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LiABILITIEvS. 


£ s. d. jC 8* 

To Sundry Creditors . 684 10 4 

„ Examiners’ Fees .i,a3S xa 6 

„ Examination Prizes and Medals .. 230 o o 

,, Sections :—Colonial and Indian .. 100 o o 

„ Accumulations under Trusts . 233 4 10 

- 2,483 7 « 

„ Excess of assets over liabilities .25,121 5 5 



Assets. 

£ 8. d. £ 8. d. £ S. d. 

■W'orth on 

By Society’s Accumu- Amount of 31st May, 
lated Funds in- Stock, &c. 1909. 

vested as follows; 

Newcastle - on-Tyne 


3} per rent, stork 

3,000 

0 

0 

2,970 

0 

0 

Canada 3I per Cent. 
Stork . 

500 

0 

0 

507 

10 

0 

South Australia 4 
per Cent. Stock 

500 

0 

0 

51* 

10 

0 

N.S. Wales 3^ per 
Cent. Stock. 

530 

10 

I 

530 

10 

1 

N..S. Wales 4 per 
Cent. Stock. 

500 

0 

0 

540 

0 

0 

G. Indian Pen. Rj'. 
4 per Cent, De¬ 
benture Stork 

217 

0 

0 

2j8 14 

0 

Qu(*ensla«id 4 per 
Cent. Bonds .. 

1,500 

0 

0 


JO 

0 

Natal 4 per Cent. 
Stock. . . . 

500 

0 

0 

5 J 7 

xo 

0 

Ground Rents 
(amount invested) 

10,496 

2 

9 

10,406 

2 

0 

Metropolitan Water 
Board B. Stock 

3 *x 

X 5 

Q 

300 

X/ 

5 

NewRiverCo.shares 

6 

0 

0 

(> 

0 

0 

National War Loan 

LX 3 I 

8 

3 

3 .x S'/ 

18 

4 

21,205 10 

Subscriptions of the year un 
( ollerted 

73 s 

0 

2X.350 

0 


„ Arrears,estimated as recoverable 275 o o 

--I,01(> o o 

„ Property of the Society (Hooks, Pictures, 8t«.) 2,ix>o o o 
,, Advertisements due . . . 204 17 0 

,, Cash in hands of Messrs. Coutts and Co., 

31st May, 1(^10 ... . , . 2,540 I; o 

„ Do. on Deposit (against interest on Trusts). 400 o o 

£ 27 .i>(^ n I 


Funds held in Trust by thk Society. 


Dr, Swine>’s Bequest . £^A 77 

John Stock Trust ,, . . 100 o 

Beniamin Shaw Trust for Industrial 

>Iygiene , . 133 6 

North London Exhibition'I rust... 102 2 

Fothergill Trust 38H 1 

J. Murray and others, in aid of a Building Fund 75 14 

Subscriptions to an Endowment Fund . 562 2 

Dr. Aldred’s Bequest. 220 2 

Thomas Howard’s Bequest. 571 o 


Dr. Cantor’s Bequest . . 


Owen Jones Memorial Trust 


Miilready Trust , 


o Ground-rents, (hargeable with a sura of /Jaoo once in five years, 
o Consols, chargeable W’lth the Award of a Medal. 

8 „ „ „ of Interest as a Money Prize. 

* M „ », 

4 ft ft «, of a Medal. 

4 ft £5-^ 18s. od. and National War Loan £io 16s. 4d. 

2 „ 

3 „ chargeable w ith the Award of a Prize, 

o Metropolitan Kailivay 3} per Cent. Preferetue .Stock, charge¬ 
able with the Award of a Prize for an Essay. 


t 04819 7 Bombay and Baroda Railway Guar- 

j anteed 3 per cent. Stock .( 

"1 3.*73 b India 3 per cent. Stock ..... ...( 

\ 2,695 XX 3 Ground-rents .I 


Interest applied to the 
Cantor Lectures. 


Alfred Davis’s Bequest.. 


Cobb Fund..... 250 o 

.Amount to cover accumulated Intereat on Trust 

. 400 o 


Canada 4 per Cent. Stock, chargeable with the Award of Prizes 
to Art Students. 

South Australia 4 per Cent. Stock, the Inte.rest to be applied to 
keeping Monument in repair and occasional Prizes to Art 
Students. 

Great Indian Peninsula Railway 4 per Cent. Guaranteed 
Debenture Stock. Interest at the disposal of .the Council 
for promoting the objects of the Society. 

j On Deposit with Messrs. Coutts and Co, 


;ffx6,470 2 2 
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Total of Investments, See, (Face Value), Standing in the Name of the Society (including 
Society’s accumulated Funds and Trusts as above). 


Ground Rents (amount of cash invested) ... 

Consols .... . . . . 

Aletropolitan Railway 3J per Cent. Preference Stock . 

Hombay and Haroda Railway Guaranteed 3 per cent. Stock .*.. . 

India 3 per cent. Stock .... .... .. . 

Canada 4 per Cent. .Stork . 

Canada 3i per Cent. .Stock . . 

.South Australia 4 per Cent. .Sto< k . . 

New South VV'ales ^ J per Cent. Stork . 

New South Wales 4 per Cent. .Stock . . 

(jreat Indian Peninsula Railway 4 per Ccxit. Guaranteed Debenture .Stock . . 

(^>ueen<iland 4 per Cent. Honds ... . 

Natal, 4 per Cent. Stock. . .... 

Newcastle-on-'lyne 35^ j»er cent. Stock . . 

Metropolitan Water Hoard H. .Stock ... 

New River Company .Shares . 

National War I.oan . 

( ash on Deposit with Alessrs. Coutta and Co. 


^^17,669 4 o 
z,650 tut 6 
«i 7 i o o 
648 19 7 

3,273 x6 0 
423 o o 
500 o o 
O05 t<) o 
5 10 10 1 
500 o o 
2,170 o o 
1,500 o o 
500 o o 
3,oco o o 
3*1 15 
600 
3,»S5 4 7 
650 o o 


.Society’s Accumnlated Funds . 

Trust Funds held by .So< iety . 


21.205 16 10 I 
10,470 2 2 ^ 


£37,t>75 


o 


7 ’/rt’ Assetsy represented by Stock at the Bank of Englandy and Securitiesy Cash on Deposity and Cash 
balance tn hands of Aiessrs. Cautts and Co.y as above set forthy have been duly verfed. 


Owen Roberts, 
John M. Thom.son, 


Treasurers. 


H. T. Wood, Secretary. Knox, Cropper 6 c Co., Auditors. 

.Society’s House, Adelphi, a2nd June, 1909. 


NOTICES- 


ANNUAL GENERAL MEETING. 

The Council hereby ^ive notice that the 
One Hundred and Fifty-fifth Annual General 
Meeting for the purpose of receiving the 
Council’s Report and Treasurers’ Statement 
of receipts, payments, and expenditure during 
the past year, and also for the election of 
ofiicers and new members, will be held in 
accordance with the By-laws on Wednesday, 
30th June, at 4 p.m. 

(By Order of the Council), 

Henry Trueman Wood, 
Secretary, 


CONVERSAZIONE. 

The Society’s ConversaRione will be held, 
by pennission of the Trustees of the British 
Museum, in the galleries of the Natural 
History Museum, South Kensington, on Tues- 
day evening, June 29th, from 9 p.m. to 12. 


The Reception, by Sir William H. White, 
K.C B., F.R.S., Chairman, and the other 
Members of the Council, will be held in the 
Central Hall from 9 to 10 p.m. 

A Selection of Music will be performed by 
the Baud of H.M. Royal Engineers, in the 
Central Hall, commencing at 9 o’clock. 

An Instrumental Concert by the “ Red 
Band,” under the direction of Mr. Thomas 
Batty, will be given in the Fish Galler>^ from 
9.15 till 10.15 p.m., and from 10.30 till 11.30 
p.m. 

A Gramophone and Auxetophone Concert, 
under the direction of the Gramophone Com¬ 
pany. will be given in the Shell Gallery at 
intervals from 9.15 p.m. 

The following portions of the Museum will 
be open :— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; adaptation of colour 
to surrounding conditions ; protective resem¬ 
blance, (kc .; also specimens illustrating the 
food of Fishes, and the life-history of the Eel 
(East of staircase). 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
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British Birds and Nests ; and in the Pavilion, 
at the West end, an exhibition of the Land 
and Fresh-water Vertebrate Animals of the 
British Isles. 

The Fish Gallery, containiifg the Great 
Basking Shark, the grotesque deep-sea fishes 
(case 44), the Tunny (case 38), the Tarpon 
and Angler-fish (case 27), the Lemon-sole 
(case 30), &c. 

The Shell Gallery, including a life-size model 
of a Giant Squid (Newfoundland), and of a 
giant Octopus (California). 

The East and West Corridors on the First 
Floor, containing the Okapi, African Ante¬ 
lopes, and Giraffes. 

Light Refreshments will be supplied at 
Buffets in the North and South Corridors 
n the First Floor of the Museum. 

Visitors travelling by District Railway (or 
other underground railways in connection 
therewith) will be allowed free use of the 
Company’s Subway, w'hich leads from the 
South Kensington Station direct into the 
grounds of the Museum. 

Each member is entitled to a card for him¬ 
self (which will not be transferable) and a card 
for a lady. These tickets have now been issued. 
Any member who has not received his tickets 
is requested to communicate with the Secre- 
ta^}^ In addition to this, a limited number of 
tickets will be sold to members of the Society, 
or to persons introduced by members, at* the 
price of 5s. each, if purchased before the day of 
the Conversazione. On that date the price will 
be 7s. Cd. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretary at the offices of the 
Society, John-street, Adelphi, W.C. In all 
cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for thrnra at as early a date as convenient. 

The Council reserve the right of stopping 
the sale of tickets or of raising the price, if it 
is found necessary, in order to restrict the 
nnmiber of visitors within reasonable limits. 

Further particulars as to the Musical and 
oriier arrangements will be given in the Pfo- 
gratnmes which will be distributed on the 
jOvisjing of the Conversazione. 


LAC,* 

Origin of Lac. 

Lac is a resinous excretion produced by a small 
insect. This insect, Tachardia lacca^ belongs to the 
great order of insects known as the Hemtptera^ or 
l)ugs, plant lice or scale insects. The most important 
characteristic of the members of this order is that they 
are furnished with powerful mouth parts, in the form 
of a piercing and sucking beak or proboscis. The 
family of the Tachardia lacca are the Cocidetc. The 
majority of the members of this family are dangerous 
pests to crops and trees of many kinds, existing on 
the vegetable sap which they suck up through their 
probosces, which are inserted into the succulent tissues 
of the host. Coflee, tea, and other plantations alike 
suffer greatly at times from the ravages of these 
insects. 

It is a curious fact that the lac insect should first 
be introduced to us as an enemy to cultivation, 
whereas, through the product of its depredations, it 
eventually obtains a high economic value. Nor does 
the lac stand alone as a useful member of the Cocnico , 
since another well-known scale insect, Coccus cacti, 
produces the red colouring matter known as cochineal; 
and Ertccrus pela, a Chinese scale inject, secretes 
copiously a waxy matter that is used in the manufac¬ 
ture of candles in that country. 

« # 


Fig. 1. 



C 9 ^ / 9m,/mm 


Let us suppose we have a tree infected with the lac 
insect somewhere in a grove by the side of an 
uninfected tree. About the first week in July the 

* Extracts from a paper read by Mr. A. P. Suter before 
the Paint and Varnish Society on March nth, 1909. 
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lar\ a* begin to emerge from the incrustations on the 
tvvigs of the infected tree, and crawl away in quest 
of fresh feeding ground. They are then minute 
creatures of an orange red colour of elliptical shape, 
and measure about J*40th of an inch. They resemble 
in appearance an ordinary bug, have no recognisable 
separation of body into head, thorax and abdomen, 
and are devoid of wings. They possess, however, 
six powerful legs, one pair of aiticulated antennre, 
and a pair of small marginal eyes. Lastly, the) have 
two very long white hairs that stand up at the anal 
extremity on the penultimate segment of the body. 
At this stage it is impossible to difTereniiale between 
the two sexes l)y the nake<l eye; in fact, the only 
distinction seems to be a diflerence in the articulation 
of the antenna*. Lor some ito 20 days the swarm¬ 
ing continues, until the twigs assume quite a reddish 
coloui and aie literally ali\e with larML*. 'I'he absence 
of wings preients them from leaving the mother tree, 
so that the majority of them perish, being unable to 
pioceed fai enough by their own cflorts to obtain new* 
feeding gioun l, or else being incapable of piercing 
the bailv nf the twigs with the pioboscis. The more 
fortunate ones aie carried away to the other tree by 
the wind, birds, bees, an<l small animals such as 
squirrels and monkeys. Now the reason for the 
piolongallon of the .swarming period is apparent. 
Had It been completed in one day, climatic influences, 
such as he.uy ram or total absence of wind, might 
have dc'troxfd the whole bif>od. 

As It i**, let us assume that only a few' larva* ha\e 
fnind then way to the neighbouring tiee aliea<ly 
mentioned, and theie, on a soft sappy twig, hxed 
thcnisfUes on to the luiik in a lompact little colon), 
i his little colony will now exclusisely absoib oui 
attention. The baik is punctured and the process of 
sap assimilation begins at once. In course of lime 
we ohscr\e a light )ellow,. resinous incrustation 
forinirig rourul their bodies \e!y gradually, which is 
due to the trarisfcttination of the plant sap—in the 
process of digestion--do a resinous cxeielion. While 
the insects aie Iruilding their own pnson, so to speak, 
the) aie undergoing stiuctural changes all the while, 
the Ian a* being gradual!) matured into the perfect 
male and female insects. 

At a peiiod of fioni 30 to (>o days aftei the 
swaiming—that would be, sa), from August 1st to 
September isl — the incrustations are complete. 
The insects have totally disappeared from view, 
being now fully encased in the* resin, and all that is 
apparent are innumerable tiny lufts of white hair or 
cotton filaments, covering the incrustations like a 
mould. What these filaments actually are we shall 
see later. If at this stage we break a portion of the 
incrusted mass open, we find it to be of a cellular 
structure, and that there are two kinds of cells, 
namely, a large circular cell, and, secondly, a smaller 
ovoid cell. The former are much more numerous 
than the latter, and contain the female insects. 
These cells are externally indicated*\)y the white tufts 
above mentioned, while the smaller cells, containing 


the young males, are apparently without any opening. 
A closer inspection of these filaments, covered with 
white powder, will reveal that there are alw'ays three 
individual bunches close together, immediately abo\e 
three tiny apertures m the incrustration. These 
three orifices are situated triangularly with respect 
to each other, two being closer to each other than 
the third, wdiich is the largest and rejiresents the anal 
aperture of the female insect, w*hile the former two 
bunches of filaments are the attenuated extremities of 
the trachea* (organs of respiration). 


Fig. 2. 




A ^ Timli CoA^ 

Seeiions^ a oj 6 tui(Caek 
Sh0^Ci^ '’0(^ ^ redt 

Betw'cenlhe mitldle and the end of September the 
metamorphosis of the male insects is» complete, and 
they begin to emerge fiom their cells. This they do 
by breaking the end of the cells open and crawling 
out backw’ard.s. They are then a little larger in size 
than the young laiva* at their exit fiom the parent 
insects, and are, by the naked eye, not easily dis¬ 
tinguishable fiom them. Their structure, however, 
is different. \ hey possess larger anlenn.e, w’hich 
consist of nine 01 ten distinct articulations ; four eyes, 
two lateral and two underneath the head ; two long, 
hair-like appendages, covered with while pow'der, 
proceeding from the penultimate segment above, and 
a beaklike horny extension from the last segment, 
ciirved a little downwards and composed of two 
members, an upper and lower one, both grooved and 
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forming together a cylindrical channel, through 
which the semen is conveyed into the female. 

The males, immediately after exit, exhibit an extra¬ 
ordinary energy and mobility, and can be seen busily 
engaged in crawling all over the incrustations, visiting 
the females. For some days the swarming of the 
males, as we may call it, continues. Each individual 
immediately proceeds to visit as many females as 
possible, after which function the male dies. Impreg¬ 
nation, therefore, seems to be the sole object of the 
fully developed male. The relative number of males 
to females has been calculated to be as low as 1 to 
5,000, but, from the accounts of different observers, 
this proportion varies largely. 

The encased female now undergoes a lemarkable 
process of retrogression. The legs, antennae, and the 
whole of the chitinous part of the body become 
almost indistinguish.ibly incorporated with the sur¬ 
rounding resinous incrustation, so that on removal of 
the secretion, the insect appears again in almost a 
larval state. The abdomen of the female increases 
correspondingly, and becomes filled with an intensely 
red fluid, surrounding the ovary. This red fluid is 
the colouring matter, knowm as lac dye. The only 
other fully developed oigan (besides the ovary) in the 
female body is the proboscis, which still goes on ex¬ 
tracting the juice from the plant for the purpose of 
nourishment. I may state here that the exudation of 
the digested plant sap appears to be a viscid secretion 
from the anus of the insect. After impregnation the 
female insect goes on increasing for another three to 
three and a half months, when the new brood appears. 
The last month is evidently a period of rest, and 
during this time from all appearances, the insect lies 
dormant and abstains from food. The next stage, 
that is the issue of the new brood of lar>m during 
December, closes this interesting life cycle, which 
completes itself in a period of from four to six months. 
This explains the fact that certain parts of India, 
notably Mysore and Buima, yield not only two, but 
occasionally three crops per year, which is no doubt 
chiefly dependent upon the climatic and topographical 
conditions. 

Manufacture and Commercial A.spects of 
Lac. 

Cultivation —As we have seen above, there are 
two yearly crops of lac in most parts of India, and, 
although the time of collection varies in the different 
provinces, the first crop generally falls between March 
and May, and the winter crop l^tween October and 
February. 

The lac is collected by natives exclusively, chiefly by 
forest villagers, who perform this operation in the 
most perfunctory way, taking little care for future 
crops, but often denuding the trees completely for 
the purpose of immediate gain. It is only in a few 
\pnQ|yinces where the collection of lac has attained con- 
.fklmable dimensions, that actual cultivation on scien- 
^ principles has been attempted, and as often* or 


more by private enterprise than under the supervision 
of the Indian Forest Department. Here the trees 
are leased to the villagers, who engage themselves by 
contract not to remove more than 60 to 75 per cent, 
of each tree’s crop, leaving the remainder for the pur¬ 
pose of seed ; they are also bound to infect a certain 
number of fresh trees every year. This they do by 
lopping off, a few days before the swarming, some 
twigs covered wdth the healthiest incrustations, lightly 
wrapping them in a bundle of long grass, and tying 
them on to some sappy branches right up in the crown 
of some other tree. The grass is provided to assist 
the swarming larva* to reach the new branches, and 
the seed twigs are placed so high that the insects 
which fall ofl on swarming may fasten themselves to 
the lower branches. 

During the last twenty years many and exten¬ 
sive experiments have been made under the super¬ 
vision of the Forest Department in \aiious dis¬ 
tricts, but most of them have ended in uttei failuie. 
No doubt this is partly due to ignorance of the life 
cycle and other peculiarities of the insect on the part 
of the workers, but it must not be lost sight of that 
the insect itself has many more 01 less predacious 
enemies. Both biids and monkeys prc) upon the 
insects, feeding either upon the new sweet lac or on 
the insect itself. Then there are ants of various 
species, swarming on the incrustations to hek up 
the sweet excrement exuded by the insects, which 
often destroy the whole brood affected. Further¬ 
more, there are caterpillars belonging to the species 
of Galleria and Kmblemma^ which’ are known to 
hatch their larvcu in the new incrustations. Para¬ 
sitic fungi may also grow on the lac, and by cover¬ 
ing portions of the sticklac, kill off the animals 
situated underneath. Forest fires often destroy the 
crop of an entire district, and unseasonable heavy 
rain at the time of ^'arming of the joung larvx* 
often does very great damage. Frost and hail arc 
also extremely harmful. 

As a general rule, the winter crop is almost always 
of more value to the grower, and it often happens 
that through adverse influences, as mentioned above, 
the summer crop produces no return whatever, but is 
barely suflicient for the propagation of the insect. 

Collection and Manufacture. — The method of 
collecting the lac usually consists of breaking off the 
branches covered with incrustations, before the young 
larvae have swarmed. This, of course, results in obtain¬ 
ing the lac cells, still containing the red colouring 
matter, which we know to be the lac dye, now no 
longer used. It has long been a moot point, whether 
this is the proper period of collection, since the lac 
dye has to be removed as thoroughly as possible 
before manufacture—in fact, to a certain extent, the 
value of the finished product is inversely j)roportional 
to the quantity of lac dye present; and it has natur¬ 
ally been suggested that the lac would probably be 
of superior quality if collected after the swarming of 
the new brood, ^uch a lac is actually in existence, 
known in India as **pfattnki*’ sticklac, but Dr. 
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Hooper, a Government official of Calcutta, has con¬ 
clusively proved that this lac still contains a fair 
amount of this powerful colouring matter. In some 
localities, the incrustations are broken off from the 
twigs, which latter are left intact on the trees; or 
else the branches may be broken off, and then the 
resin detached by hammering with a wooden mallet 
before sale. In any case, the lac is then sold by the 
native collectors to the European or native middle¬ 
man, who takes the article to the nearest factory. 

Nearly the whole of the manufactured lacs of com¬ 
merce may be said to be manufactured principally by 
hand in the neighbourhood of Mirzapore and Calcutta. 
In the factory, the lac-bearing twigs are broken into 
short lengths, technically called sticklac, either by 
hand or machinery. Thts sticklac is crushed by 
ordinary grain mills or by steam-driven roller mills. 
The resulting substance is then separated into three 
diflerent masses, and graded as follows;—(i) Frag¬ 
ments of blanches and twigs, used as fuel ; (2) fine 
dust, consisting of minute fragments of lac and dirt, 
which is used lor local consumption ; and (3) granular 
lac, known in the trade as seedlac. This seedlac is 
then washed in tubs with a continuous supply of 
fiesh water, at the same time being reduced to finer 
particles by treading or pounding. The wash-water 
becomes claret-coloured by the removal of the larger 
pioportion of the lac dye, especially when the lac is 
being treated with a weak solution of sodium or 
potassium carbonate (in the form of crude plant- 
ashes). This washing extends over twenty-four hours. 
In the process of leducing the lac to a finer grain, a 
lurlher c|uanttty of a fine resinous powder is obtained, 
anil this is also collected and sold for local consump¬ 
tion. After being washed, the seedlac is exposed on 
drying fioors to the atmosphere and light, by which it 
is thoroughly dried and, to some extent, bleached. 

At this stage of the process the materials for 
adulteration are introduced, viz., yellow arsenic, 
commonly called orpiment, rosin, or both. The 
orpiinent, which series merely a mechanical pur¬ 
pose. makes the lac opaque, and imparts a rich, 
pale straw colour. It is introduced only into the 
manufacture of the finest grades of shellac. The ad¬ 
mixture of rosin serves to lower the melting point of 
the seedlac. In order to obtain a satisfactory product, 
the lowering of the melting point is a desirable factor, 
and the use of a certain amount of rosin has, therefore, 
hitherto been deemed necessary by the manufacturers, 
i to 3 per cent, being the normal amount permissible. 

The orpiment is ground to a fine yellow powder, 
then mixed with the seedlac, and the quantity of rosin 
and the whole mixture is then placed in very long, 
narrow cloth bags, 10 to 12 feet in length and a to 3 
inches in diameter. These bags, when charged, are 
held by two persons alsove and betwemi two rows of 
open coke or charcoal fires. The operators slowly 
twist the two ends in the opposite direction. The 
heat melts the lac, and the steady squeesing of the 
hag eaosee a oonthmoas ooalng froin the portions 
pobed to the fires. In this manner the whole of the 


contents of the bag are eventually emptied, dripping 
from the bag on the floor between the fire-k, either 
into troughs containing warm water, or else on heated 
stone flags. Portions not equally or sufficiently melted 
are scraped up and returned into the next bag. The 
melted lac is taken up Irom the troughs or stones 
while still plastic by a third person and stretched into 
a thin sheet, from which all impurities, like fragments 
of wood or charcoal or ashes, are picked out. On 
cooling, this sheet is broken up, and constitutes the 
class of lac which we know as shellac. All dark- 
coloured and dirty portions are picked out, and the 
rest of the broken sheets graded according to purity 
and colour. 

No portion of the lac is regarded as useless. The 
parings and fragments of every stage of the manu¬ 
facture are thrown back for re-melting and made into 
fresh sheets. More highly coloured lacs are treated 
in the same manner, but pulled into thicker sheets, 
and then broken up. This is the garnet lac, while 
button lac. instead of being drawn into sheets, is 
allowed to drop from the bag on a smooth surface, 
where it cools and hardens in the shape of ciicular 
buttons, about {-inch thick, and of varying diameter. 
After the melting has been completed, the bags are 
boiled for the purposes of gaining the lesiduary 
matter, known in India as kiri-lac ; from this two 
further inferior qualities of button or plate Jac are 
made, chiefly for local consumption. 

The above description applies to the hand-made 
native lacs. In modern factories, supeivised by 
Europeans, where steam power is employed, the 
principles of manufacture remain substantially the 
same as those practiced by the naliNes, the differ¬ 
ence being actually only an increase in rapidity and 
magnitude of production. Orpiment is not introduced 
into any machine-made shellacs. 

The lac is now packed into wooden ca^es, which 
arc covered with gunny, iron-hooped and marked. 
Cases of orange and gat net lac usually contain an 
average of two bazaar maunds (a bazaai maund 
equals 2 qts. 2(>^ Ib^.) net, while button lac is 
packed in cases of 3 maunds net. The manutac- 
turcr may be either under contract to supply the 
w'hole of the crop’s output to one shipping agent in 
Calcutta, or else hia slock may be bought up by 
several agents, who have the goods sent down by rail 
to the port for shipment. 

Industrial use of Lac .—In India, lac enteia largely 
into the agricultural, commercial, artistic, manufac¬ 
turing and economic operations of the people. Large 
numbers of natives find employment in the w ork con¬ 
nected with the propagation, cultivation, collection and 
manufacture of the various grades of commerce. 
In the Indian villages it is used as a varnish or a 
colour medium by the wood-turner in the production 
of fuinitiue, toys, boxes, platters, &c. The metal¬ 
worker employs coloured lacs for the ornamentation 
of metal work. The silver and gold-smiths use it to 
load hollow silver and gold wares, such as rings, 
dagger, and sword handles, dtc., while more humble 
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personal ornaments, like bangles and anklets, are 
entirely made from it. Indeed, it is highly probable 
that one of the very earliest utilisations of lac was 
this very preparation of peasant jewellery. In the 
Punjab and other provinces, it is largely employed in 
the manufacture of painted pottery. 

In Europe the industrial uses of this valuable pro¬ 
duct are not less varied, but, of course, these are well 
kno>^Ti, and I need hardly go further into the 
matter, beyond enumerating the different indus¬ 
tries. Probably first and foremost in the consumption 
of the article stands the spirit varnish manufacturer; 
next comes the hat industry, where large quantities of 
lac are used for stiffening the felt, both in alcoholic 
and alkaline solutions. The maker of sealing-wax 
consumes a fair share of lac, while the article is also 
employed in the manufactureof insulating material for 
electrical appliances. The extensive apjdication of lac 
in the comparatively young manufacture of gramo¬ 
phone records is said to be the reason of America’s 
enormously increased consumption of late years, while 
in pyrotechnics lac is used in powder form, owing to 
the fine yellow flame it produces on ignition. 


TURKISH LICORICE. 

The licorice plant has been cultivated, accoiding to 
precedence of date, in Spaii>, Italy, Greece, the 
Ottoman Empire, Russia, China, Turkestan and 
Persia. The yearly production of dry licorice is as 
follows: —Spain, 1,120 tons; Italy, 4,480; Greece, 
2 240 ; Turkey, 33,600 ; Russia, 22,400 ; China 
about 600 tons ; and Persia and Turkestan, 300 tons. 
In Asiatic Turkey, licorice root is found in sandy and 
damp places, more especially on lands neat rivers. 
It IS dug by peasants from depths of from 10 to 
20 inches, and sold on the spot at prices varying 
between one farthing to a half-penny a pound. The 
licorice produced in the province of Aidin is said by 
the American Consul-General at Constantinople to 
be the best in the world. It was first discovered in 
1848 by an Italian, who, in company with an 
Englishman, began the business of collecting and 
exporting it to the United States. There remains 
to-day only one of the factories for the making of 
licorice j)aste, that at Senke, which produces annually 
4,500 cases of paste, each of 220 pounds. Within 
eleven years Smyrna, which is the seaport of the 
province of Aidin, has exported 288 million pounds 
of dried licorice and 18 millimi pounds of licorice 
paste. The product in the district of Aidin is 
increasing. During the three years, 1904, 1905, and 
1906, the province produced an annual average of 
25,395 of undried licorice root. Drying the 
root reduces its weight to 15,360 tons, of which 
10^240 tons were exported to the United States, and 
*0 France, Italy, fitc., while the balance 
transformed into paste in the country itself. 
Ihe ground where the plant ii grown is rented each 


year by the merchants who deal in this article. Upon 
payment of the rent, the tenants have the right to 
dig, and export the root during the interval between 
September and May. The digging and transport of 
the root is given by contract to the peasants, or the 
latter work by the day for the tenant. According to 
the temperature and the season, a labourer can dig 
from 80 to 150 pounds a day. The annual rent of the 
ground varies from one shilling and fivepcnce to three 
shillings and sixpence an acre. In the following 
provinces of Asiatic Turkey the plant is cultivated to 
a considerable extent. Aidin—in the valleys of the 
Meandere, and the Giediz, e.specially the cazas of 
Menimen, Magnesia, Akhissar, Kassaba, Salihlar, 
Alachehir, Senke, Aidin, Nazeli, Tchine, Karadja, 
Sou, Bosdoughan, Seraikieni, Denizli, Boldan, 
Bayindir, Tyre, Endemish, Milas, Makri ; Syria and 
Aleppo—in the valleys of the Nchr Az, Aksu and 
the Euphrates ; Beirut, Bagdad, Mamouret-ul Aziz 
(Harput), Bassorah and Jerusalem. 


A NEW WAX PLANT. 

It has been recently discoxered that the candelilla 
plant contains w’ax of an excellent quality, and in¬ 
sufficient amount to make it extiemely valuable. The 
plant is found growing in the following .States 
of Mexico: Tamaulipas, ('oahuila, Nuevo Leon, 
Chihuahua, Durango, Zacatecas, Sonora, Sinaloa, 
Baja California, Jalisco, Puebla, and San Louis 
Potosi. The plant is described as growing to a 
height of from three to five feet, in the shape of stalks 
without leaves or thorns, as many as a hundred stalks- 
springing from the same root. The stalks are about a 
quarter of an inch to half an inch in diameter. The 
American Consul at Tampico says that the pKant also 
contains lubber, but not sufficient to make its ex¬ 
traction profitable. Of w’ax, however, it contains a 
high percentage, averaging from three and a-half to 
five per cent. The wax is of a light colour, very hardr 
and has a high melting point, which places it in the 
front rank of all vegetable wax. Purified it will make, 
it is said, the best quality of candles, lasting, and 
giving a brilliant light. Dissolved in turpentine, it 
makes an excellent varnish, and it is also used for the 
manufacture of shoe polish. It it said to give more 
lustre than the high-priced Carnanba wax from 
Brazil, which is at present exclusively used for the 
latter purpose. Purified and moulded into phono¬ 
graph records, the candelilla wax will register the 
sounds perfectly. Successful tests have also been 
made with reference to its adaptability for the insula¬ 
tion of electric wires. Another use for this wax 
would be its substitution for beeswax in pharma¬ 
ceutical laboratories, where its hardness and higher 
melting quality in the manufacture of plasters and 
ointments, in which beeswax is now the principal in¬ 
gredient, would, it is said, make it especially ser¬ 
viceable. This wax cait be bleached perfectly ^te, 
and burning it gives off an agreeable odour. 
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HOME INDUSTRIES. 

The Cotton Outlook —If the estimate of Messrs. 
Niell Brothers is near the mark, 13,000,000 bales of 
cotton represent the probable total of the season’s 
takings by spinners, and 12,850,000 the actual con¬ 
sumption. Putting the crop at 13,550,000 bales, 
there will be a substantial addition to the world’s 
stores. Discus«-ing the prospects for next season, 
Mr. J. W. Soady thinks that, except in Texas, there 
will be some reduction of the acreage under cotton* 
In his opinion, the natural increase in the opening up 
of new land for cultivation year by year has been more 
llian ofr>et this year by the relatively large increase in 
food Cl ops, and generally he believes that the South 
IS being educated to the necessity of a diversification 
of crops. Meantime, the Master Spinners* Associa¬ 
tion have unanimously resolved to take a ballot of 
tho^e spinning American cotton on the subject of 
short lime. The proposal is to stop the mills each 
Saturday and Monday between July 10 and Sep¬ 
tember 27. In this way it is hoped that flagging 
hade will receive some stimulus, it being admitted 
that the o\er-production of yam is one cause of the 
unsati^factoiy state of the market. It remains to be 
seen whether more than 20 per cent, of those with 
^^honl the derision rests are against the proposal, 
whkh cannot lie earned unless 80 per cent, of the 
iniing is in favour of it. Three months ago the trade 
was not willing to accept this measure of compulsory 
short time, but tbe continuance of unfavourable 
tondiiions may have changed opinion. If tbe 
‘•pinners of American cotton determine on short 
time, It may be expected than an attempt will be 
made to gel the spinners of Egjptian cotton into line, 
lull at present they are dinded as to lessening the 
output m a general movement. Manufacturers of 
piece goods are also not able to run short lime as a 
b )d\ owing to want of organisation. There can be 
no cjuestion that tbe spinning trade is not fiaying at 
pIC^elu, and extra stoppages at most of these mills, 
.imounting to 186 hours during tbe next three 
luonili^, IS an obvious way of improving the margin. 
Assuming that these stoppages arc brought about, as 
1^ most probable, there will still be a considerable 
ininoiiiy outside the Federation working full time. 

Capital AbnKid, — When recently the 
I’nnie Minister stated his belief that it w’as to the 
advantage of home industries that British capital 
''bfiuld be invested in other lands sharp exception was 
taken to it, but in his paper read before the Royal 
•Statistical Society, Mr, George Paish strongly sup- 
poits the Premier’s view. Mr. Paish says that the in¬ 
vestment in tbe last sixty years of about 2,500,000,000 
of British capital abroad has been one of the main 
causes of the vast growth of British trade and pros¬ 
perity in the same period. By building railways for 
die world, and especially for the young countries, 
Great Britain has enabled the world to increase its 
production of wealth at a rate never previously vfdt- 
iiessetl, and to produce those things which this 


country is especially desirous of purchasing, namely,, 
foodstuffs and raw materials. By assisting other 
countries to increase their oiitjiut of the commodities 
they are specially fitted to produce, Britisib industries 
have helped those countries to secure the means of 
purchasing tbe goods that Great Britain manufac¬ 
tures. Mr Paish estimates that in tbe twelve months 
ended June, 1908, the new capital siib<scribed in this 
country for India, the Colonies, and foreign countries 
amounted to 10,000 000, and the amount for the 
year ended June, 1909, is estimated at 175,000,000, 
making a total of no less than ^^285,000.000 sub¬ 
scribed in the last two years. 

Coal and Tax jtion .—Coal owners have much 
occasion for anxiety just now. The Coal Mining 
(Eight Hours) Act corner into force on July r; as 
was shown in these Notes last week, it already 
causing seiious friction between masters and men, 
and it h.as yet to be shown that it will not add appre¬ 
ciably to working expenses, and so assist foreign com¬ 
petition, already very formulable. And now' there is 
the Chancellor of the Exchequer’s propc -a* to tax 
ungotten minerals. During the recent debates upon 
the Budget m the H^use of Commons the Chancellor 
observed that tbeie is no uncertainty at all as to 
what is meant by minerals.’’ Few law'yers would 
assent to that proposition, but there can be no doubt 
whatever that ungotten nrnerals include the un¬ 
worked coal deposits of the countiv. The Budget 
proposal is to impose a duty on the capital value of 
all undeveloj^ed mineraK at the rate of a halfpenny 
for every 20^, of capital value. Should the proposal 
become law* every pers m who owns land under which 
minerals exist will be retpiired to pay upon the 
assessed value of such minerals although be deiives 
no income or return from them whatever. In the case 
of coal the question arises as to what depth it is re.illy 
economical to work cod meisures, and, therefore, to 
w'hat depth beneath tbe surface should the claim for 
taxes extend. It is doubtful whether coal can be profit¬ 
ably vvoikedmuch below 4 000 feet, but however that 
may be, the acceptance by Parliament of tbe Chan¬ 
cellor’s proposal to tax un got ten minerals could hardly 
fail to react seriously upon the present cost of output. 
It is estimated the halfpenny tax would amount to 
over 5,000,exx) per annum, and this would in fact 
be a duty on the coal which is actually w oiked. 

Coal Txpofis ,—It IS a icmarkable fact that not¬ 
withstanding the large quantity of .shipping unem- 
plo)cd, and the shrinkage in consumption for industrial 
purposes abroad, the exports of coal from the United 
Kingdom for the five months ended May last exceeded 
by some 4,000 tons the exports for the corresponding 
period of 1908. In steam coals there was an increase 
of 190,000 tons on 17,900,000 tons. Yt t most 
countries show decreased imports. The principal 
increases were to Italy from 3,455,000 tons to 
3,820,000 tons; to tbe Straits Settlements from 
981533 to 200,295 ton«, and to Chili from 236,000- 
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to 331,852 ton«. Probably the explanation is to be 
found in the uneasiness of consumers as to the course 
of events in Wales and Scotland which has led them 
to assuie themselves of as much of the coal due to 
them under contract as they were able to store, and 
in the lact that this has been going on for some time, 
culminating in the present glut of tonnage in the 
Welsh ports, and the large exports from Scotland. 
Slocks are so large that if a strike should take place it 
would be a considerable time before much pressure for 
coal would be lelt. 


Miners ami the Double Shift — At their 
meeting on Fiiday last the Miners' Federa¬ 
tion passed a resolution against any reduction of 
wages in consequence of the Eight Hours* Act. A 
national conference is to be summoned in order to 
airange common defensive action. It is not the men 
on piece rates who object to the Act. The hewers, 
who are paid by theii output, expect to recoup them¬ 
selves by increased activity during the shorter work¬ 
ing day. The difficulty is with the men on day w^ages. 
It is believed that so far as South Wales is concerned 
the difficulty might be got over if they would consent 
to the double shift, but for reasons that are not very 
convincing they have hitherto refused to agree to it, 
though in many other districts it is already in opera¬ 
tion. It will be impossible for South Wales to com¬ 
pete on equal terms with other districts where the 
expenses of working are lower unless the double shift 
is conceded. In many of the Welsh mines the men 
have so far to travel underground before they reach 
the face that not more than six hours per day of 
effective industry can be counted on. It is difficult to 
believe that the Welsh miners will persist in their 
opposition to the double shift if the masters are ready 
to meet them half way, as they are said to be, in legard 
'to other matters in dispute. 

Tracklei>s Trolley Cars. —The Sub-Committee of 
the Leeds Corpoiation which recently visited the 
Continent to study the question of railless electric 
trollev cars has issued its Report, which speaks favour¬ 
ably of the system, and recommends its installation 
between Leeds and Farnley. The Report gives par¬ 
ticulars of the working expenses of some of the Conti¬ 
nental installations. With the Mercedes-Stoll system 
the overhead construction cost 1,690 per mile, the 
chassis (without bodies) for the cars £SS^ each, and 
the working expen.ses, including such items as taxes 
4ind repairs, amounted to only 4*52 pence per mile. 
At Milan, on the Filovia system, the cost of operation 
was 5-65 pence per mile. It may be gathered that 
the Continental senices ait somewhat below the 
standard expected in the neighbourhood of large 
English towns, where these costs would most likely 
be exceeded. The omnibuses employed on the Conti- 
^nent are mostly single deckers, with comparatively 
.^mall seating capacity. 


Australian Combed Wool. — Australia annually 
produces wool to the value of about ;^24,ooo,ooo, the 
bulk of which finds its way to the United Kingdom 
and the Continent. Most of it is in the greasy con¬ 
dition in which it left the sheep's back, the work of 
scouring and combing being performed in the coun¬ 
tries to which it is sent. The.se two processes reduce 
the weight and bulk of the wool about two-thirds, 
but increase its value by at least 25 per cent., say 
;f6,ooo,ooo, making the total value of the wool, if 
thus treated, about ;^30,000,000. Last month the 
first shipment of Australian combed wool ever ex¬ 
ported left Sydney for Japan. Local manufacturers 
have for years made their own tops, but the possibility 
of an export trade was never considered. The ship¬ 
ment referred to above consisted of 2CO bales, and a 
similar quantity will be despatched by everv Japanese 
steamer leaving Sydney during the next few months. 
The Japanese purchasers of Australian wool have, 
hitherto, done their own scouring and combing, but 
they anticipate that the Australian export of tops to 
Japan will enable them to extend their markets in the 
East. 

Tire Insurance with Profits. —Attention has 
recently been given in these Notes to insurance 
developments of one kind and anothet, and a cor¬ 
respondent now directs notice to what seems to 
him to be the anomaly that whilst the with-profit 
policy has been forced more and more upon life 
insurance companies by the demands of public 
opinion, fire insurance offices as a body have steadily 
withdrawn from this kind of business. At one time 
there were several companies in London which gave 
to their policy-holders some return on their policies 
should they make no claim against the company, 
but within the last few years these have been 
absorbed by other institutions, and taking fiie insur¬ 
ance business as a whole the public have come to 
consider that after having paid the rates securing 
them against loss from fire they have obtained all the 
benefits from the operation that can be expected. 
There is now only one old insurance company doing 
a general fire insurance business on profit-sharing 
principles. This company—the Essex and Suffolk 
Equitable Insurance Society-has a recoid which 
may be called unique. Established as far bac}^ 
as 1802, it was formed on the mutual principle, 
but was not allowed to conduct business in the 
London area, or in Scotland and Ireland. It was i 
company with the county of Essex foremost in 
title, yet owing to its constitution four-fifths of the 
inhabitants in that county were unable to insure with 
it! It was not until 1906 that an Act was passe^l 
through Farliament revising the constitution ofth^ 
society, enlarging its capital, and removing all re 
strictions as to the area in which its badness may b’‘ 
conducted. The principle on which the company ^ ■ 
worked is to charge or<i^aiy rates in most cases, an^' 
to repay to the policy-holders, in cash, at the end 01 
every five years (sol^t to certain conditions as 
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claims for compensation) as large a proportion as can 
he afforded of the premiums paid. This bonus, for 
over 100 years, has ranged from 25 per cent, to 
qo per cent., and for the past twenty-seven years the 
latter figuies have been paid without a break. The 
lesult IS, that every five years an assurant who has to 
pay per annum to the society, has received in 
actual cash ^^25 as bonus. One cannot quite see 
why other fire insurance companies do not do some¬ 
thing of the kind, even though in lessei degree. 


CORRESPONDENCE- 

PROPOSED CONFERENCE ON INDIAN 
ART. 

Mi. Cecil Burns’s paper on “The Functions of 
the Schools of Art in India ” read before the Royal 
Sodetv of Arts, Indian Section, on the 27th of last 
month, under the chairmanship of Sir Hul>crt Von 
Jleikomei, di^cusfeed some important problems con¬ 
nected with the subject of Indian art—a subject 
which 1 venture to think has perhaps been too little 
attended to by our Society. 

The reason of the scant attention which it has 
icceived no doubt, mainly this—that Indian art 
IS a subject which can only be rightly dealt with by 
e.\peit«>, who are few in number. The interest in 
Indian art manufactures and Indian industries- is 
already gieat and growing; Indian art, pure and 
simple, which should be the basis of all, is studied 
and cultivated by a very few. It is well that 
the (lovernmenl has recognised the importance of 
the matter by founding art schools in some of the 
impoitani centres of the Indian continent, by attend¬ 
ing to aicb.cological remains, and, to a certain extent, 
to other ai tistic relics of the past; but the field is vast. 

Among the cultured Furopcans in India, while 
manv have inclination, few have time to devote to the 
real study of this subject. In London, perhaps, 
where letiied Anglo-Indians of leisure arc to be 
found, where such societies as ours exist, and where 
picsentments of Indian art (as well as that of other 
countries) are exhibited in these great national iostitu- 
tions—the British Museum, the South Kensington 
Museum, the Victoria and Albert Museum, the 
Inv))erial Institute, and the Indian Institute at Oxford 
— there are fields of study and opportunities for it, as 
g^nod as are to be found in any centre in India. 

Mr. Cecil Bums’s paper was full and interesting 
on its [>arlicular branch of the subject, but those 
inieiested must have felt how’ wide the field was, and 
how much thought and fruitful discussion might most 
naturally grow out of topics touched on by the 
lecturer, and the suggestions made. While speakers 
who joined in the discussion afterwards were worthily 
'^elected to lead it, there were many present who 
t^ould have made valuable conttibutions 'to it and 


whose experience eminently fitted them to inform 
and suggest. 

I was led before leaving the ball to make a proposal 
which I am not wdthout hope may bear fruit; and 
perhaps you will allow the preliminaries to be 
discussed in your columns. It is that there should 
be assembled in London a conference of Indian art. 
There is so much of interest, so many fields of 
inquiry, so much room for suggestions, that a short 
meeting would be of little u^e ; two days, or perhaps 
three, each day with a session of 2 h or 3 hours, would 
be necessary to make a conference really useful. A& 
above said, theie are many in London interested io 
the subject, and some experts. A committee might 
be formed !o select the readers of papers and leaders 
of the discussions, and also to prepare a small an<t 
very carefully selected collection of exhibits to illus¬ 
trate papers and stimulate inquiries. 

The philosophy of Indian art and its religious basis 
has recently found a most eloquent and enthusia.stic ex¬ 
ponent in Mr. E. B Havell, formerly Principal of the 
School of Arts, Calcutta. Mr. Havell’s thcc'ries and 
conclusions, based upon much research and set forth 
Avith dignity and grace of diction corresponding to 
his belief in his cause, form an important contribu¬ 
tion to the study of Indian art, if only because he 
speaks from intimate knowledge, considerable re¬ 
search, and strong conviction of the soundness of the 
views which he *ets forth. There are many, perhaps, 
to whom these views will not commend themselves, 
but all lovers of the subject must be well pleased that 
there has arisen one who can plead eloquently, and 
set forth in due arrav, as it were, in the court of 
arti<»tic opinion, views which, perhaps, few expected 
to hear propounded in the defence of what is very 
generally regarded as grotesque and extravagant 

Besides Mr. Havell’s sumptuous volume, which is 
eminently filled to stimulate thought on the abstruser 
aspect of Indian art, public attention has been 
strongly drawm to the subject by the recent cone- 
spondcnce in 7 'Ac 7 'imrs^ and the deputation to 
Mr. Kunciman, PrcMdent of the Board of Education, 
about the Indian Collection at South Kensington. 

There may, therefore, be said to have arisen at the 
present tune a special interest in the subject which 
should make the occasion favourable for a conference 
on Indian art, which I ventuie to advocate. 

W. COU>sl REAM. 

(Kj, West Cromwell Roa» 1 , S W. 


OBITUARY. 

Gsorgr Frfdkrtck Deacon, LL.D., M.Inst. 
C,E.—Mr, George Frederick Deacon, of Coombe 
Wood, Addington, died suddenly at his office in 
Great George-street, Westminster, on the I7lhinst. 
Born at Bridgwater in 1843, Mr, Deacon was edu¬ 
cated at Heversham and Glasgow Universitj*. In 
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1865 he accompanied the Atlantic Telegraph Expe¬ 
dition on board the Great Eastern as assistant to 
Lord KeUin, who was then acting as scientific 
adviser. At this time he had started practice as an 
engineer in Lixerpool, and six }ears later he was 
elected borough and water engineer of that city. 
While holding this position he invented the differen¬ 
tiating waste-water meter. He resigned the position 
of borough engineer in 1879, and, devoting his atten¬ 
tion to the water supply of Liverpool, in conjunction 
with the late Mr. Ihomas Hawkesley, he completed, 
as engineer-in-chief, the first instalment of the 
scheme, which cost 500,000, in 1892. He 
started practice in Westminster in 1890, and became 
president of the engineering section of the Sanitary 
Institute in 1894. Three years afterwards he was 
chosen president of the mechanical science section of 
the British Association, which was then meeting at 
Toronto. He leceived the Telford, the Watt, and 
the George Stephenson medals of the Institution of 
Civil Engineers, and was the author of many 
addresses and writings on scientific subjects. The 
honorary degree of LL.D. was conferred upon him 
by his Ahna Mater, and he served on the Council of 
the Institution of Civil Engineers. He joined the 
Society of Arts in 1874; he read a paper on Con¬ 
stant Supply and Waste of Water,” in 1882, and he 
took part in discussions on several occasions. 


QUESTIONS AND ANSWERS. 

Readers in search of information which cannot be 
obtained from the usual sources are invited to make 
their wants known in the journal, in the hope that 
they may be assisted in their difficulties by their 
fellow members. 

On all communications must be wiitten the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the wiiter, and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be-printed. 


QUESTION. 

Material i<oR Die-Sinking. — I have been 
informed that there is a substance, derived from the 
metal, tantalum, which is exceedingly hard and tough, 
and would therefore prove very valuable for die¬ 
sinking and engraving, and I should be glad to know 
more about it, and to hear whether it is possible to 
obtain it. The metal itself, as far as I understand, 
is exceedingly soft and ductile, so the derivative 
must be some compound. Practical gem engravers 
are very much in need of a material with the hardness 
of a diamond, but without its serious defect of 
bftUleness. —Die-S1N K ER. 


ANSWERS. 

Emuankments of the River Thames (see 
PP- 343 3 “^ bSS^- —Referring to the communication 
of Mr. H. B. Wheatley on the above matter in the 
journal of the 18th inst., it may peihaps interest 
“ Londiniensis ” to know that Captain Perry pub¬ 
lished, in 1721, *‘An Account of the Stopping of 
Daggenham Breach, with the Accidents that have 
Attended the same from the First Undertaking.** 
This is a most quaint and original book, and is 
descriptive of the various difficulties he had to en¬ 
counter with the river authorities of the day, which 
w^ere almost as trying as the physical difficulties of 
stopping the breach. In the absence of definite 
records it is impossible to determine by whom the 
original embanking of the River Thames was carried 
out. It must not be forgotten that, by leason of the 
deepening and canalisation of the river, which has 
been going on for centuries, its character has doubt¬ 
less completely changed since Roman times, when it 
was probably a sluggish stream meandering through 
a chain of swampy lagoons, and reclamation was 
consequently a less formidable undertaking. 1 have 
charge of about 15 miles of the Essex sea walls in the 
estuary of the Thames, and the material of which 
these walls is composed, and the method of their 
construction, indicate that the original embankers of 
the River Thames were thoroughly skilled in this 
difficult work. The character of other walls under 
my charge on the Essex coast reveals the same con¬ 
dition of things. It is difficult to find on the marshes 
now, clay of the character used in their construction, 
and the ** wallers have curious theories to account 
for this state of affairs. Stuart Moore*s History ot 
the Foreshore and Law Relating thereto,** and HalPs 
** Essay on the Rights of the Crown in the Sea 
Shore,*’ contain much matter of historical and 
antiquarian interest as to the embanking of the River 
Thames.—A. E. Carey, M.InsUC.E. 

White Lead and White Lead Paint (see p. 
624).—The merits and demerits of white lead have 
been, at all times, a fruitful source of controver.sy. 
Whilst hundreds of processes for impioving it have 
been devised in recent years, they have, for the most 
pait, failed to justify their introduction commercially, 
and have only proved of service in providing padding for 
books, and for increasing the revenues of the Patent- 
office, and what L known as the **old Dutch pro¬ 
cess,** which has come down to us, with but slight 
modifications, from the time of the Romans, still 
holds its own in a large measure. The opacity of 
white lead is one of its most important properties, 
and it is here that the old process excels, and most 
modern inventions fail. The objections to the old 
process, on the other band, are the difficulty of con¬ 
trol, the length of time required, and the great 
risk of lead poisoning to those engaged in its 
o|)eration; it is the latter disadvantage which, 
under the stringent ttgulations of modern days, 
has stimulated efforts to deWse an alternative 
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method. Although, as already mentioned, the 
majority of such methods have had but a short career, 
there are now in this country at least two which 
seem to be making headway against the dead-wall of 
prejudice in favour of the old method, which is 
characteristic of the users of this material, and which 
has certainly been justified by past history. The pro¬ 
cess devised by the late Professor Bischof, some 
twelve years ago, and now in operation on a large 
scale at Brimsdown, is exceedingly ingenious. In 
this process, the lead is oxidised to litharge, which is 
then reduced to sub-oxide, and converted into 
hydrate, from which the white lead is produced by 
partial conversion into carbonate by exposure to 
carbon dioxide. The advantages ofTeicd by this 
j)rocess may be summarised thus : — (1) The proportion 
between the hydrate and carbonate—on which the 
oi)acity of the pigment to a large extent depends—is 
subject to accuiate control. { 2 ) No free lead can be 
present in the product, or objectionable compounds 
such a.s basic acetate, and it is of uniform fineness and 
free from grit. (3) The operation being entirely 
automatic, and after the formation of the litharge 
carried on entirely in the wet state, it is very, ad¬ 
vantageous from the hygienic point of view. Un¬ 
fortunately white lead made by this process, whilst 
excellent as a ])igment, suffered from some defects as 
regards qualities which did not commend it to the 
practical paintet. It is only fair to say, howe\er, 
that patient research has to a large extent overcome 
these difficulties, and that the process seems to be 
becoming firmly established. 

There is another process which is of more lecent 
origin, and, in fact, is still to a large extent in what 
may be called the •* industrial experiment*' stage, 
from which, however, it is rapidly emerging. Apart 
fiom the diiliculties attendant upon specific processes 
of preparing the particular compound known as white 
lead, it has inherent defects which no process can 
obviate, such as its highly poisonous nature, and its 
liability to be blackened by sulphur. Many attempts 
have therefore been made to replace it by another 
compound altogether, and Hannay's process is of this 
order. The principle of this process is the production 
of lead sulphate direct from the lead ore fGalena), the 
galena being sublimed in a furnace and oxidised 
whilst in the gaseous state, with the resultant forma¬ 
tion of basic sulphate of lead in an extremely fine 
state of division, which has an opacity, the absence of 
which in earlier methods proved a fatal stumbling 
block to the substitution of this compound. My only 
objection to this process is that the product should be 
called white lead, seeing that it is an essentially 
different material from that connected by the use of 
centuries >vith this name. That, however, “is 
another story.” 

As regards books, despite the importance of this 
substance, there is no standard work entirely devoted 
to it. Most of the text-books on pigments, how¬ 
ever, devote a considerable space to the discussion 
of white lead: Zerr and Rubencamp, for instance, 


in their “ Handbuch der Farben Fabrication” (of 
which an English translation by Ma>er has 
been recently published) give a very com¬ 
prehensive account, although recent English 
and American processes are barely referred to. 
Petit [“Manufacture and Comparative Merits of 
White Lead and Zinc White Paints.” English 
edition published by .Scott, Greenwood and Son] 
enters fully into the question of white lead paint, 
although mostly from the controversial standpoint, 
and Maximilian Toch [“Chemistry and Technology 
of Mixed Paints' ] discusses the technology of white 
lead in an able and up-to-date manner. The follow¬ 
ing may be interesting from an historical point of 
view:—Pulsifcr, “ Notes for a History of White Lead 
and Lead Oxides” [1888]; Faure, “ Histoire de la 
Ceruse” [1899].—N. IL 

STAINFI) rrLA.SS WINDOWS (SCC pp. 597, O25, 
and 655^.—Referring to the further query on this 
subject by “ L. F. D.,” I certainly think it is far 
more likely that the introduction of the tint referred 
to was due to the use of cobalt than to a change in 
the fundamental composition in the glass. / scarcely 
think that this latter would account for such a striking 
difference, although the composition of the early 
medi:eval glass w'as of such an exceptional compo¬ 
sition that one hesitates to say exactly what may 
have been possible in the way of colouring it. Of 
course, if one postulates that the change u'lu due to 
the introduction of cobalt, one is faced with the 
pertinent query made by “ L. P', D.” as to how the 
sapphire blue of the early glass w^as produced, and 
everyone takes it for granted, as “L. P\ D” says, 
that this glass was covered by cobalt, but what I 
want to know is, on what is this assumption based } 
Appert (“ Notes sur les Verres des Vitraux Anciens ”♦) 
s|)eaks of this sapphire, as though he was quite sute it 
was coloured by cobalt, but unfortunately gives no in¬ 
dication as to how he arrives at this conclusion. I 
consider that it is quite conceivable that copper may 
have been the chromogen in this case, for the follow¬ 
ing reasons:— 

(1) Compared with a normal cobalt blue, this blue 
is much further towards the red end of the spectrum ; 
moreover, it is very much less intense—this can be 
very well seen in one of the medallions fiom 
St. Chapelle, in the Victoria and Albert Museum, 
where a piece of cobalt blue has been inserted in the 
seventeenth century. 1^, further, one consideis that 
the early glass was something over tvv ice as thick a^ 
the later, and was coloured throughout its thickness, 
it is evident that its colour was really very feeble. 

(2) One can produce a pale blue of this type fiom 
copper in modern potash glasses. 

(3) There was a fine blue pigment used in ancient 
times, and extensively in fresco painting. Davy, 
early in the last century, proved this to he a highly 
annealing glass like smalt, only coloured by copper 

* The only book 1 know of which enters into the technology 
of mediaval gliss. 
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instead of cobalt. It is evident, therefore, that under 
favourable conditions, we can produce strong blues 
with copper. 

^4) The composition of early glass is, as I have 
said, exceptional; it differs from later glasses, not 
only in containing a very large proportion of potash, 
but also in having an extraordinarily high content of 
lime and alumina, the latter, according to Albert, 
reaching 8 per cent. (I am bound to confess, however, 
that I am somewhat sceptical as to his results). Now 
the colouiation of alumina is a different matter from 
that of silicates. The colour of the ruby, for in¬ 
stance, IS due to chromium, not copper or gold 
as one would expect from analogy with glass; and 
Verneuil, who has successfully reproduced rubies, has 
signally failed in his attempts to produce artificial 
sapphires by means of cobalt. It is possible, there¬ 
fore, that this peculiar composition may have resulted 
in the production of colours in ancient glass which 
have no parallel in modern glasses. As I think one 
cannot be too careful in distinguishing between 
results based on theory and those derived from 
practical experiment, I conclude by once moie 
emphasising the fact that all this is merely con¬ 
jecture, and that nothing short of actual analysis 
would justify one in gi'ing a definite answer to this 
interesting query —N. H. 


NOTES ON BOOKS. 


The Arts Connfxted with Building. Edited 

by T. Raffles Davison. London: B. T. Batsford. 

5s. net. 

This volume consists of the lectures on craftsman¬ 
ship and design which were recently delivered, under 
the auspices of the Worshipful Company of Car¬ 
penters. by Messrs. K. W. Schultz, C. F. A. Voysey, 
E. Guy Dawber, F. W. Troup, A. Romney Green, 
M. H. Baillie Scott, C. Spooner, Laurence A. 
Turner, and J. Starkie Gardner. The aim of the 
Carpenters’ Company in instituting and publishing 
these lectures was neither antiquarian nor academic, 
but, in the words of the editor, “ to stimulate the 
ambition of craftsmen towards a high ideal of attain¬ 
ment.” The lecturers are all persons well-known for 
their study of practical craftsmanship, they are all 
eager to see a revival of the best traditions of the 
past, and they are all one in their desire that each 
craft—brick work, plaster-work, wood-work, metal¬ 
work—should be raised to its highest level and co¬ 
operate harmoniously with its sister crafts for the 
attainment of that most desirable end, the house 
beautiful. The book is enriched with 98 illustrations 
^admirably reproduced—of old and modem work, 
and it is comforting to note that, although we cannot 
^w-a-days rival the wonderful wood panelling of 
MagdAlcn College, Oxford (which forms the fronds- 


p’ece), the wooden roof of Westminster Hall, or of 
the Great Hall, Hampton-court, there are signs 
that the arts and crafts movement has done “ some¬ 
thing definite to stir in people a belief in the value 
of beautiful craftsmanship.” It is of vital importance 
that such a belief should be fostered, especially 
among the craftsmen themselves, and nothing could 
be bettei calculated to this end than the careful study 
of this volume. 

Proceedings 01^ the First Internaiional 

Refrigerating Congress. Paris : Secretariat 

General de 1 ’Association Internationale du Froid. 

3 vols. 25s. net. 

The first International Refrigerating Congiess was 
held at Paris from October 5th-i2th, IQOS, and the 
full report of the proceedings, w'hich has just been 
issued, fills three thick volumes. The congress was 
divided into six sections, and the numerous papers 
and discussions now printed in English, Fiench, 
German, and Italian, deal with refrigeration in all 
its aspects. The rapidity with which the trade in 
frozen food has grown is amazing. Whereas m 1880 
the number of carcases imported w^as only 4(X), in 
i()02 the total from Australasia and the Rivei Plate 
had risen to seven and a-qaarter millions. Develop¬ 
ment on a corresponding scale has taken place in con¬ 
nection with the butter, cheese and egg trades, and 
much attention is now being directed to the jiroblem 
of the cold storage of fruit. Possibly one of the 
most interesting of the papers is that by Mr. F. W. 
J. Moore, of Tasmania, upon this question. Tas¬ 
mania, the Garden State of Australia, is a paradise 
of fruit, but the voyage is so long and the changes of 
temperature so great that the difficulties of landing 
such perishable cargo in this country in sound con¬ 
dition arc enormous. In the case of apples, how- 
c\er—in spite of many failures at first—success has 
now been achieved, and Mr, Moore is not without 
hope that it will soon be possible to bring to our 
tables such delicate fruits aa grapes, peaches and 
pineapples, with all their pristine bloom and 
flavour.” 


MEETINGS FOR THE ENSUING WEEK. 

Tubsoay, Junk 29 .Faraday Society, Institution of Elec¬ 
trical F.ngineers, 92, Victona-strect, S. W. Annual 
General Meeting, p.m. Ordinary Meeting, 
8i p.m. I. Dr. R. Hockeit Denison, “ Researches 
on the Relative Rates of Migration of lout in 
Aqueous Solution.” 2. Dr. Henry J. S. Sand, 
** Apparatus for the Rapid Klectroanalytical 
Separation of Metals.” .3. Mr. Samuel Field, 
”Tlie Conditions which Determine the Composi¬ 
tion of Electro-deposited Alloys,” 

Wbdnhsday, Ji nk 30 , ROYAL .SOCIETY OP ARTS, 
John-street, Adelphi, W.*C., 4 p.m. Annual 
General Meeting. 

Junior Institution of Engineers (at Ftshmonfort*'* 
hall, near London-bridge), H p.m. Lieut. A. Trevor 
Dawson, R.N., ”Tbe Engineering of Ordnance.” 
(Gustave Canet lecture.) 
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NOTICES. 


CONVERSAZIONE. 

'i he SocK'ty’s annual conversazione took 
place at tlie Natural ilistor}' Museum, Crom- 
\v(‘ll-roa(i, S.W. (by permission of the Trustees 
of the British Museum), on l uesday evening, 
June z^th. The leception was held in the 
Central Hall of the Museum by Sir William 
H. White, F.K.S., Chairman, and the 

following members of the late and present 
C'ouncils • -Sir William Abney, K.C.H., 
]).C.].., D.Sc., F.R.S., The Lord Chief 
Justice, (i.C.M.('i., Sir Steuart Colvin 
Baylt»y, K.C.S.I., C.I.K., Sir William 

Bousfield, M.A., I.L.l)., Mr. Robert Kaye 
Cray, C'ol. Sir Thomas H. Holdich, K.IC, 
K.C'.M.C;., K.C.I.F:., C.H., D.Sc.. Ihe 

Hon. R. C. Piirsons, M.A., Sir Boverton 
Ri'dvvood, D.Sc., F.R.S.K., and Mr. Car¬ 
michael Thomas. 

The following portions of the Museum were 
open --'I'he Central Hall, containing cases of 
specimens illustrating Mimicry ; adaptation of 
colour to surrounding conditions ; protective 
resemblance, »S:c, ; the North Hall, containing 
the collection of Domesticated Animals ; the 
Bird Gallery, containing groups of British birds 
and^ nests, tAc. ; the F'lsh Gallery, the Shell 
Gallery, and the East and West Corridors on 
the first floor. 

Concerts were given by the String Band of 
H.M. Royal Engineers (conductor, Mr. Neville 
Flu.x, A.R.A.M.) in the Central Hall, and the 
Red Band, under the direction of Mr. Thomas 
Batty, in the Fish (iallery. A selection of 
songs, instrumental music, vAc , was performed 
on the Au.xeto-Gr4niophone under the direction 
of the Gramophone Company, m the Shell 
Gallery. 

The number of visitors attending the Con¬ 
versazione was 1,458. 


PROCEEDINGS OF THE SOCIETY. 


ANNUAL GENERAL MEETING. 

The Annual General Meeting for receiving 
the Report of the Council, and the Treasurers’ 
Statement of Receipts, and Payments, during 
the past year, and also for the Election of 
Officers and New Members, was held in 
accordance with the By-laws on Wednesday 
last, 30th June, at 4 p.m., SiR WILII\^[ H. 
Will IK, k.C.B., F.R.S., Chairman of the 
Council, in the chair. 

The Sl.cKJ 1 VKV read the notice convening 
the meeting, and the minutes of the last annual 
meeting. 

The following candidates were proposed, 
balloted for, and duly elected member^ of the 
Society:— 

Adams, .Vrlhur, 17, Blenlicim-road, Bedford-park, W. 
Ashcroft, Edgar Artbui, Assoc.M.Inst.C.E., Sande 
Gaard, Baleslrand Sogn, Norway, 

Bader, Fiederick Robert. Assoc.M.Insl.C.E., 57, 
Chancery-lane, W.C. 

Ballantine, W. J. H., T)eputy-Magistrate, District 
Dinajpur, Eastein Bengal and Assam. India. 

Black, Da\id, 128, Upu n-lane. Forest-gate, F-. 
Blundell, Thomas (ieorge, 30, Ferncioft-a\enue, 
Heath Dmc, Hampstead, N.W. 

Cheney, Miss Fdizaheth, The Needles, Peterborough, 
New Hampshire, V .S.A. 

Clogstoun, Cuthbert George Wilder, Deputy- 
Inspector-General of Criminal Investigation and 
Rail\ray Police, Mailras, India. 

Dickson, Archibald Allan Clifford. A.I.M.M., 
F'.G.S., M.A.l.M.lC, Rejoulie P.O., Nawa- 
dah, E.I.Rl)., Gaya District, India. 

Dunscomb, Samuel Whitney, Junr., A.M., Ph.D., 
LL.B., 34, Pme-street, New York Cit\, U.S.A. 
Gourlay, William Robert, I.C.S., 8, Elvsium-row, 
Calcutta, India. ^ 

Guggenheim, William, 500 Fifth Avenue, York 
City, U.S.A. 
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Hay, Alexander Mackenzie, “The Statist,” 51, 
Cannon-street, E.C., and “ Marston,” Warlinj^- 
ham, Surrey. 

Hoe, Robert, Junr., 113 East 55th-street, New York 
City, U.S.A. 

Holmwood, Hon. Mr. Justice Herbert, (JueenAnne’s- 
mansions, S.W., and the High Court of Judicature, 
Calcutta, India. 

Hulett, Hon. Sir J. Liege, M.L.A., J.P., Prince of 
Wales Hotel, De Vere-gardens, Kensington, W., 
and Pietermaritzburg, Natal, South Africa. 

Huntington, Aicher Milton, Audubon-park, West 
I5bth-street, New York City, U.S.A 

Jeme Tien Vow, Taotai, Ph.B. (Yale, U.S.A.), 
Assoc.M.Inst.(T.E., Imperial Peking-Kalgan Rail¬ 
way, Peking, China. 

Eaw, Maharaj-Kumai Reshee Case, cS, New China 
Bazar-street, Calcutta, India. 

Mitchell, Francis Henry O’Connor, B.A., Govern¬ 
ment School of Engineering, Insein, neai Rangoon, 
Burma. 

Nevill, James Forder, Buhner, Burnt Ash Hill, T.ee, 
Kent. 

Nevin, Miss Blanche, Churchtown, Lancaster County, 
Pennsylvania, U.S.A. 

Pike, Warburton, Union Club, Victoria, British 
Columbia, Canada. 

Pollard, Herbert Edward, Public Works Dejiartment, 
Shanghai Municipal Council, Kiangse-road, 
Shanghai, China. 

Preston, Arthur, 103, Clive-street, Calcutta, India. 

Roberts, Chailes T., M.I.Mech.E., Champion Reef, 
State of Mysore, India. 

Ruthven, Dr. Jane Buchanan Henderson, M.D. 
(Brux), LR.C.P. and S. (Edin.), Eagle’s Nest, 
Johannesburg, Transvaal, South Africa. 

Smith, Richard B., 407 West 57th-street, New York 
City, U.S.A. 

Stuart-William, Albert L., Resident Engineer-in- 
Charge, D. H. Railway, Didwana, Jodhpore State, 
India. 

Syfret, Stephen, M.D., Mowbray, near Cape Town, 
Cape Colony, South Airica. 

van Deventer, Dr. C. Th., 20, Suriname-straat, The 
Hague, Holland. 

Win, Maung .San, Peterhouse, Cambridge. 

Young, Colonel Sn John Smith, C.V.O., 13, 
Gloucester-street, .S.W. 


The Chairman nominated Mr. Noel 
Heaton, B.Sc., F.C.S., and Lieut.-Col. G. 
W. Macauley sciutineers, and declared the 
ballot open. 

The Secreiakn then read the following 


REPORT OF COUNCIL. 

I.—Ordinary Meetings. 

The Session opened as usual with an Address 
from the C'hairman of the Council. Sir William 
White commenced by referring to the assist¬ 
ance which was given by the Society to other 
kindred Associations, and especially to the 
Institution of Naval Architects, which for fifty 
years had held its annual meetings in the 
Society’s hall, and in connection with which 
institution Sir William had first known the 
Society of Arts. From this indirect connec¬ 
tion of the Society with the professional 
education of naval architects, the Chairman 
passed to a general consideration of the steps 
which had been taken in this country for the 
promotion of the technical training of those 
connected with naval matters, as shipbuilders, 
engineers, and naval officers. Thi‘ record 
which he gave will serve as a v.iluablt* sum¬ 
marised history of the subject for future 
refenmce. 

At the second meeting of the Session .Sir 
Martin Conway gave an extremely interesting 
description of a part of South Amt*rica which 
is perhaps less familiarly known to English 
people than almost any otht*r district of that 
Continent' Bolivia and the part of Peru lying 
to the East of the Cordilleras, and the gold¬ 
fields of that country. In 1900 Sir Martin 
Conway read before tht‘ Society a paper on 
Bolivia, and on the present occasion h<* brought 
the information on the subject down to date, 
and showed how' far the country, perhaps as 
rich as any part of the world in mineral wealth, 
has been developed. 

The next meeting was devoted to a paper 
by Mr. Eric Stuart I^ruci', who w'as for some 
years secretary of the Aeronautical Society, 
and who has given constant attention to the 
subject for a long time, on “ Mechanical 
Flight.” J’he paper dealt with the history of 
the subject, the early suggestions irv 1866 
of Mr. Wenham, the experiments of Lilien- 
thal (interrupted in 1896 by his death), and 
Sir Hiram Maxim’s paper in 1894, down 
to the recent marvellous developments of the 
aeroplane by the Brothers Wright. 

Next came a paper by Mr. G. Albert Smith 
on “ Kinematography in Natural Colours.*’ 
Since the cinematograph w'as first brought to 
perfection, it has been the aim of all those 
who were interested in it to apply to moving 
pictures some one or other of the various 
methods by which colour has been more 
or less satisfactorily added to photographic 
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pictures. When the three-colour principle 
was perfected and successfully employed, 
many inventors endeavoured to apply it to the 
cinematograph. In theory the task was not 
very difficult ; but in practice it has always 
been found quite impracticable to give a 
sufficiently accurate register to three cinemato¬ 
graph pictures projected simultaneously upon 
a screen. Mr. Smith succeeded in solving the 
problem by using a single film on w'hich alter¬ 
nate exposures were made through two filters, 
one of which allowed the orange and red rays 
to pass, and the other, the rays from green to 
violet, while both transmitted the yellow, and a 
certain proportion of white light. In practice, 
this system proved to be workable, and the 
result was shown in a number of cinemato¬ 
graphic pictures, reproducing quite satisfac¬ 
torily, and with very fair accuracy, the colours 
of nature*. Since the reading of the paper, 
similar pictures have been exhibited in public, 
and there is n<» doubt that a very valuable 
addition has been made to the powens of the 
cinematograph. 

The last paper, before tht‘ Christmas recess, 
was by Mr. Primrose McConnell, on Milk 
Supply. Mr. McConnell was able to speak 
with authontv on the subject of pure milk 
supply, and he took up the cudgels on behalf 
of the purveyors of milk against some of the 
recent conclusions of the Royal Commisf ion on 
Tuberculosis. It is probable that a good 
many medical authorities will not agree in 
theory with his views. On the other hand, 
there is not much doubt that the practical 
suggestions he made are well worthy of con¬ 
sideration, and it is to be hoped that they will 
be considered when the Bill on Milk Supply 
lately introduced into Parliament comes to be 
discussed. 

I'he first paper after Christmas dealt with an 
artistic subject, “ Gothic Art in Spain,'* and 
was read by Mr. Henry Brewer. Mr. Brewer 
gave an e.xtremcly interesting description of 
many of the principal Spanish cathedrals, and 
traced the development of Christian architec¬ 
ture in Spain as it grew out of the art esta¬ 
blished in that country by its Moorish con¬ 
querors. 

In his paper on “ The Part played by 
Vermin in the Spread of Disease,” Dr. James 
Cantlie discussed the subject from the theo¬ 
retical point of view, and showed how large a 
proportion of human disease is due to para¬ 
sites, who pass a portion of their life history in 
the bodies of creatures other than man, some 
of them in insects and some in mammals. 


From this was drawm the obvious conclusion 
that human safety required the destruction of 
the original hosts of these disease-generating 
organisms. 

The paper on The Problem of Tnemploy- 
ment ” by Mr. Bolton .Smart, gave some 
account of the work which has been carried 
on at the Hollesley Bay Labour Colony under 
the Central (Unemployed) Body for London. 
Mr. Smart has been superintendent of the 
colony since its foundation, and he was con¬ 
sequently able to give a very full and accurate 
account of the results which had been attained, 
though his view' w'as naturally biassed in favour 
of the work. The paper w'as very fully dis¬ 
cussed, and the general opinion w'as that on 
the whole much valuable work had been done 
in training the unemployed of London for 
agricultural and garden work, although some 
of the speakers criticised those results and 
animadverted upon the cost at which they had 
been attained. 

Mr. Archibald Colquhoun’s paper on 
“Bosnia and Herzegovina” ajso gave rise 
to a rather animated discussion, in which very 
various views were expressed by speakers, re¬ 
presenting some of the nationalities concerned. 
All, how'cver, w’ho took part in that discussion, 
realised the \alue of the information sup¬ 
plied by Mr. Colquhoun about a country, 
which, though now a centre of veiy^ great 
interest, is not familiarly known to many 
Knglish travellers. 

During the last few' years, the Society has 
been singularly fortunate in securing the 
assistance of eminent Frenchmen in contribu¬ 
ting to its Proci'edings. In the Session of 
1906-7, Monsieur Bunau-Varilla gave a most 
valuable paper on the Panama Canal, advoca¬ 
ting the view, which, though it has not com¬ 
mended itself to the United States Government, 
has yet many who approve of it, that it wouki 
be better to cut a canal across the Isthmus at 
sea level, rather than to carry out the work in 
the form of the original scheme of a canal w ith 
locks. Last session Monsieur Lucien Hubert 
gave the Society an account of the French 
system of colonisation, which, though it is 
entirely different from the English idea, 
yet offers many suggestions of importance. 
During the session which has just concluded. 
Monsieur Vve^ Guyot, the distinguished 
French economist, read an important paper 
on ” The Commercial Relations of France and 
Great Britain.” The principal point with 
which Monsieur Guyot dealt, was the probable 
effect upon international commerce of the 
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recently proposed modifications in the French 
Tariff. The chairman, Sir Robert Giffen, was 
hardly prepared to agree fully with the disas¬ 
trous anticipations of Monsieur Guyot, but 
other speakers, especially Mr. Harold Cox, 
supported him, and thought that all possible 
pressure should be brought upon the French 
Government to prevent the carrying into effect 
on the lines proposed of the new tariff. 

At the next meeting Mr. Clayton Beadle 
and Mr. Henry P. Stevens gave an account, 
mainly historical, of the manufacture of Hand¬ 
made Papers in different periods. Following 
this, at the first meeting in March, Mr. George 
Hubbard, in a paper on Dew-ponds, urged 
the importance of the utilisation of the ap¬ 
plication of what might be called the dew- 
pond system to the obtainment of w'ater in 
arid countries. The paper gave rise to a 
great amount of discussion, both in the 
journal and elsewhere, discussion which 
seems hardly yet to be concluded. The 
precise means by which a pond on the top of 
a high down, into which no surface drainage 
can flow, is kept full cannot yet be said to 
be absolutely settled, though it is difficult to 
imagine any other source than condensation 
of atmospheric moisture, whether in the form 
of what is known as dew, or from mist or fog. 
At all events there can be no doubt that the 
suggestions made by Mr. Hubbard as to 
the carrying out of experiments in rainless 
districts are w'ell worthy of consideration, and 
that if even a moderate supply of water can 
be obtained by such means, the result will be 
of very great value indeed. 

In the year 1897, in his course of Cantor 
Lectures on “ Alloys,’' the late Sir William 
Roberts-Austen first brought under the notice 
of the Society the then novel method of in¬ 
vestigating the structure of metals and alloys 
by a microscopic examination of their etched 
surfaces. Mr. Walter Rosenhain, to whose 
labours at the National Physical Laboratory 
much of the advance during recent years in 
this subject is due, told the Society in his 
paper on The Application of the Microscope 
to the Study of Metals ” how great those 
advances had been, and showed how import¬ 
ant the pow'er of examining the structure of 
such materials as commercial steel had proved, 
enabling as it did metallurgists to detect, and 
consequently eliminate, impurities in such 
articles as girders, crank-shafts, boiler tubes 
and rails, impurities which might eventually 
prove to be the cause of fracture. 

most people, even qualified musicians. 


the drum has always been looked upon rather 
as an instrument for marking and emphasising 
time rather than for the production of melody. 
The object of Mr. Gabriel Cleather’s paper on 
“ The Musical Aspect of Drums ” was to 
controvert this view, and to prove, as he 
certainly did by his paper and by the illustra¬ 
tions with which he supplemented it, to those 
attending the meeting that the drum was in 
every sense a musical instrument, whose valu^ 
for orchestral effects was far greater than was 
generally admitted. 

For some years past a g^reat deal of 
attention has been directed at the Society’s 
meetings to the question of Timber Supply, 
and in the papers read in recent sessions 
by Sir Wilhelm Schlich, Sir Herbert Maxwell, 
General Michael, and Mr. Hutchings, the 
question has been very fully treated from 
different points of view. Dr. Xisbet’s paper 
on “ Afforestation and Timber Planting in 
Great Britain and Ireland” was, in the 
main, a criticism on the proposals for timber 
planting on a large scale included by the 
Royal Commission on Coast Erosion in their 
Report. At the same time, Dr. Nisbet was 
strongly in favour of a reasonable scheme 
of afforestation, provided sufficient attention 
w^as given to the conditions and requirements 
of the different parts of the country. In the dis¬ 
cussion which followed. Dr. Nisbet’s remarks 
on the Report were to a great extent endorsed, 
although there was, as might naturally be 
expected, some divergence of opinion as to the 
steps which should be taken for increasing the 
timber supply of this country. 

Special attention has lately been directed to 
the island of St. Helena in consequence of the 
removal of the garrison from the island, and 
the disastrous effect which that removal is 
having upon its prosperity. Mr. j. C. Melliss, 
who is well known as having devoted a great 
deal of attention to the history and conditions 
of the island, gave the Society a very interesting 
account of it in the paper which he read here, 
and urged the necessity of some steps being 
taken to revive its decaying fortunes, and to 
remedy the effects caused by the removal of 
the garrison. 

In his paper on “ The Resources of the 
Peruvian Andes and the Amazon,” Mr. C. 
Reginald Enock may be said to have continued 
the subject which had been started at the 
beginning of the Session by Sir Martin Con¬ 
way, the mineral and industrial resources of 
Western South America. Mr. Enock, who 
has already made a name for himself by the 
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valuable works which he has written on Peru, 
^av(* a v(*ry full ac'coiint of the mineral and 
other resources which are now bein^ worked in 
the district under consideration, and still await 
further development. 

Mr. Percy Wells discusst‘d in his paper on 
En^dish Furniture the condition an(j prospects 
of the present manufacture of furniture in this 
country. He rn.iintained that our designers 
and craftsmen were as capable now as in any 
previous era, but pointed out that the trade 
had to adapt itself to the changed conditions 
of modern production, in which of necessity 
machinery j:>layed a largt' part. Illustrating 
his remarks by a large collection of photo¬ 
graphs of modern furniture, shown upon the 
screen, he demonstiated the excellenc e of the 
work w'hu'h was now being produted by a 
number of manufacturers, both in the highest 
and most costly style <>1 furniture, and in 
cheaper and simpler, but still excellent, 
(cibinet-work. 

The next meeting was de\oted to the second 
Ahired Lectuii‘. live londitions undtT which 
these lectures ar(‘ given are stated in another 
paragraph of tlu' Report. It is to be remem¬ 
bered tiiat under the ( onditions of the I'rust 
the sub]e( ts ot the lectuies are to be either 

lentifu or liteiaiy. In the Aidred Lecture 
delivered last Ma> Dr. .\rthur Dendy, Professor 
ot /oology in King’s College, London, gave a 
biilliant exposition of the Mendelian theory, 
and of the pimciples of ln*redity iii their prac¬ 
tical application to the pioductionuf new tonus 
ot plants and animals. The subject is by no 
me.ins an easy one to make clear to a popular 
audience, but, ddlicult as it was. Prolessor 
1 )endy certainly succeeded in his attempt 
within the space of an lu>ur s lecture, to explain 
a scientific problem of very great interest and 
very great practical importance. 

Considerable attention has lately been 
directed to the question of Railway Develop¬ 
ment in China, and Mr. Arthur Rarry in his 
paper on that ••ubject rendered a public service 
by the very full account he gave of the history 
and present condition of railways in that 
country. That railways will eventually be 
both constructed and worked by Chinese 
engineers and officials appears to be certain, 
but Mr. Barry*s experience led him to believe 
that the time for this had not yet arrived, and 
that China must for some time to come be 
content to employ foreigners, both for the con¬ 
struction and the management of her railways. 

The last paper of the Session dealt with a 
subject of very great economic importance anti 


scientific intert'st. When Sir William Crookes, 
at the meeting of the British Association in 
1898, suggested that before very long we 
should have to rely upon atmospheric nitrogen 
to supply the nitrates required for agricultural 
purposes, even his great reputation hardly 
prevented the suggestion from being treated 
as visionary. But there seenis now very little 
doubt that Sur William Crookes’ ideas are 
a<'tually bt‘ing realised at the prrsent time. 
Herr Sam Kych‘, who read to a large and in¬ 
ti ifsted audience on the 26th of May a paper 
** The Manufaiiure of Nitrates from the 
Atmosphere,” ciesenbed the process which he 
and his ppvrtner, Professor Birkeland, have 
devised for obtaining nitric acid from atmo¬ 
spheric nitrogen by means of an enormous elec¬ 
tric arc. and utilising that nitric acid for the 
manufacture of nitrates available as fertilizers. 
There seems no reason to doubt that the 
nitrate of limt* produced by this method can 
compete both in nianurial value, and in price, 
with the natural nitratt* of soda, or the artificial 
sulphate ot ammonia, which are now’ the fertil¬ 
izing agents from which is supplied the nitro¬ 
gen required by t owing crops. The importance 
of the discovery it is difticult to overestimate, 
provitU'd of course that further experiments on 
a commercial scale (onfirm the anticipations 
now held forth by the inventors. 

11.—iNhl \N Si V 1 ION. 

The progiarnnie consisted of six papers, 
VIZ., “ The Function of Schools of Art in 
India,” by Mr. Cecil I.. Burns : “ The Birds 
of India,” by Mr. Douglas Dewar, I C.S. ; 
“The Problem of Indian Labour Supply,” by 
Mr. Selwyn Howe Fremantle, l.C.S. ; “Some 
Phases of Hinduism,” by Mr. Krishna 
Govinda tiupta ; “ I he Buddhist and Hindu 
Architecture of India,” by Professor Arthur 
Anthony Macdonell, Ph.D., and “ Native Man 
in Southern India,” by Mr. Edgar Thurston. 
With a single exception, all the above-men¬ 
tioned contiibutors are actual members of the 
public service, and of these three are at home 
on furlough. Anoiher has come to England 
on special duty, and the fifth is one of the two 
distinguished Indian gentlemen recently added 
to the Secretary ot State’s Council. 

Mr. Dewar dealt in the first place with 
the general characteristics of the rich and 
interesting avifauna of the peninsula. He 
then devoted some time to varim 5 special 
features of Indian ornithology and to the 
consideration of ceitain phenomena w’hich 
he maintains prove that “Wallaceism 
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or the neo-Darwinian position is untenable. 
Finally, he referred to the depredations of the 
plume-hunter. During the Viceroyalty of 
Lord Curzon, an Act was passed prohibiting 
the export of plumage other than ostrich 
feathers, except as natural history specimens 
for museums. It is said, however, that the 
law is systematically evaded, and that the 
following Indian birds have recently been 
on sale in the London market :—Egrets 
(the ‘‘ospreys” of the feather trade), 
Impeyan or monal pheasants, paroquets, 
kingfishers, trogons, orioles, rollers, pittas, 
owls, jungle and peafowl, all (excluding the 
paroquets) “ good friends of the Indian ryot.” 
There is now before Parliament a Bill to 
prevent the importation of plumage into the 
United Kingdom, and if this measure is 
passed the Indian Act will probably be 
rendered more etfective. 

Professor Macdonell lately made a length¬ 
ened and important tour in India for the 
purpose of exploring the arch.'pological re¬ 
mains of that country. His valuable paper 
embodied the main results of his examination 
of all the more distinctive of the.se ancient 
monuments, some of which are distant from 
the beaten tracks, and seldom visited by 
European savants. Professor Macdonell had 
many opportunities of seeing the beneficial 
effects of the much-needed Ancient Monu¬ 
ments Preservation Act, which India owes to 
Lord Curzon. One of the buildings which 
that Act is intended to conserve has a corri¬ 
dor in extent second only to that in the Vatican 
and 700 feet long. On a single band of the 
frieze of another structure visited by Professor 
Macdonell is a procession of 2,000 elephants, 
no two of which exactly resemble each other. 
Professor Macdonell claims to have demon¬ 
strated in his paper that while the Hindu 
temple of Southern India has been evolved 
from the viharas (monasteries) of the Bud¬ 
dhists, the Hindu temple of Northern India, 
as well as Buddhist temple architecture out¬ 
side India, is a development of the stupa 
(relic mound). 

Mr. Gupta began his singularly interesting 
paper by quoting some figures which, as he 
remarked, bring into prominent relief the im¬ 
portant position occupied by the Hindus among 
the peoples of India, “ an importance which is 
based not merely on their numerical supe¬ 
riority, but also on their material and intel¬ 
lectual’ progress.” The population of the 
Indian continent is 294,000,000, and by 
religions it includes over 297,000,000 Hindus, 


70 per cent, of the total. But Hinduism does 
not keep pace with its powerful rival, Islam, 
and would show' an absolute decline in numbers 
but for large accessions of Animists. Inter 
alia, Mr. Gupta touched upon the social con¬ 
dition of the women of India, regarding whom, 
he says, there exists a great deal of miscon¬ 
ception. It is asserted that they are immured 
within the walls of the zenana, where they 
spend their time in idleness and inanity. No 
picture could, he declared, be further from the 
truth. As regards the masses, constituting 
the bulk of the Hindu community, the women 
in most parts of India are as free as their 
sisters in Europe. Even among the better 
classes the zenana system is lax with the 
Hindus in Madras and Bombay; but w’hether 
the movements of Hindu ladies are restricted 
or not, they exercise an irtfluence in family 
affairs which is far greater than is known here. 
With regard to the two great communities 
that seek to restore Hinduism to its original 
purity,—the Brahma SamaJ and the Arya 
Samaj —flourishing branches of the former are 
now' to be found in all parts of the country, 
and its adherents include some of India’s 
most cultured and influential men. The Arya 
Samaj, though it has taken dei*p root in the 
Punjab is, however, still practically unknown 
in Bengal, Madras, and Bombay. “ People 
in this country,” Mr. Ciupta says, “ hear only 
of political unrest and of its various manifesta¬ 
tions. They take little heed of the great 
religious upheaval that has overtaken the 
Hindu world, and of the various agencies that 
are at w’ork for bringing about spiritual 
reform. From the earliest times the Hindu 
mind has been specially prone to re¬ 
ligious impulses, and a Hindu above all 
is spiritual. His everyday life is mixed up 
with religion, and his care is more for the next 
world than for this. Hinduism is passing 
through a crisis which may well be described 
as severe, and it remains to be seen how far 
its powers of adaptation and assimilation, 
which have stood it in such good stead in the 
past, will come again to its help, and in what 
form it w'ill ultimately emerge.” Whatever 
happens, he holds that the descendants of so 
spiritual a race cannot drift into scepticism or 
irreligion. He hopes that the unsettling of 
beliefs caused by contact with the West will 
only be temporary, and that in future the 
religion of the Hindus will be ” purged of all 
superstitious excrescences, and contain not 
only what is best in their own ancient faith, 
but also such precious gifts as the other noble 
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creeds have to offer, and that exclusiveness 
will give place to a wider sympathy and a 
truer recognition of the brotherhood of man.** 

Mr. Thurston’s vivid account of the ethno¬ 
graphic investigations he has so successfully 
pursued in Southern India during the past 
eight years contained many new and interest¬ 
ing facts, especially with reference to the more 
backward tribes to be found in the Madras 
Presidency and neighbouring States. One of 
these tribes, the Pulayans, are, he says, the 
‘‘most unpromising specimens of dejected 
humanity” whom he has come across, but 
civilisation “ is fast bringing about changes in 
manners and customs which arc sad from the 
cthnographist’s point of view.” Mr. Thurston 
expresses entire sympathy with the demand 
that selected candidates for the Indian Service 
should be required to take a course of study 
in the ethnology, sociology, and religion of the 
races among whom their life-work will lie. 

In India, notwithstanding the density of the 
population—167 to the square mile—and the 
comparatively small number of large indus¬ 
tries, the supply of efftcient labour is not 
always equal to the demand. Not very long 
ago the attention of Government ^^as urgently 
called to the matter by a Conference of 
Chambers of Commerce. In consequence of 
these and similar representations. Mr. Fre¬ 
mantle and another official were commissioned 
to visit the industrial and commercial centres 
of Bengal and Upper India to inquire into the 
causes of the scarcity complained of. It is 
chiefly from the experience gained in that in¬ 
quiry, and from the discussions in which it re¬ 
sulted that the conclusions set forth in Mr. 
Fremantle’s paper were formed. The normal 
growth of the population should be, in Mr. 
Fremantle’s opinion, sufficient to provide all 
the labour required in the future, and recent im¬ 
provements in communication have facilitated 
migration from the congested districts to the 
great industrial centres. Temporary difficulties 
may arise, but the Indian worker is tractable, 
teachable, and adaptable, and no fear need be 
felt that, given fair conditions of labour and 
sympathetic treatment,’’ there will ever be a 
serious shortage of labour in any field of in¬ 
dustry. Coolie emigration, Mr. Fremantle 
showed to be, as far as the labour problem is 
concerned, a negligible quantity. British colo¬ 
nies, including Ceylon, contain nearly two 
million inhabitants of Indian nationality. But 
the average number of emigrants is now only 
16,000 per annum, while about 9,000 return to 
India each year. 


The experience of Mr. Cecil Bums, as 
Principal of the Bombay School of Art, 
has led him slowly and unwillingly to 
the conclusion that although the artistic 
capacity of the people of India is pre¬ 
sent, the ancient craftwork of India is as 
dead as the art of the Greeks, or as that 
of the Renaissance in Europe.” In his 
opinion, India must do for her artistic 
industries what Europe did long ago for 
hers and what Japan has recently done 
—transform them from an aggregation of 
isolated craftsmen to organised and skilfully 
directed combinations of w^orkmen. With this 
end in view he urges the establishment by 
Government of a properly equipped central 
institution in which decorative w'ork for public 
buildings can be designed and made. By tnis 
means the link which is missing in the educa¬ 
tional chain that should join the Art School to 
practical craftwork would be supplied, a better 
standard of decorative work ensured, and a 
stimulus given to private enterprise in a field 
hitherto neglected by capitalists. 

Ill.— COLOXI.VL Sectiox. 

“The Production of Wheat in the British 
Empire” was the subject of an important paper 
read by Mr. Albert E. Humphries, at the open¬ 
ing meeting of the Section, the President of 
the Board of Agriculture, Lord Carrington, 
occupying the chair. Mr. Humphries dealt 
exhaustively with the position and prospects of 
wheat cultivation in the United Kingdom, 
Australasia, Canada, India, and British 
Africa ; discussed the “ Rust Problem ” in the 
light of his experiences as Chairman of the 
Home Grown Wheat Committee, and of the re¬ 
markable discoveries that Prof. Biffen has made 
at Cambridge by applying Mendelian principles 
to the greatest of the cereals, and concluded 
with some suggestive remarks on the effect of 
price on production. 

Mr. J. Obed Smith in his comprehensive 
paper on *• Canada as a Field for British 
Investment and Settlement ” submitted that 
capital already invested in our North American 
possessions is safe and profitable ; that the 
Dominion will continue to open up oppor- 
tunies of securing investment for more 
capital ; that the immigration of large 
numbers of new settlers, with small or large 
capital, is changing the economic con¬ 
ditions of the country, making investments 
more necessary, and, therefore, more secure ,* 
that American capital — and on this he 
laid stress—is seeking to control Canadian 
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industries ; that there is more than a possibi¬ 
lity of shipping- Canadian grain, with profit, 
vid Pacific ports to Great Britain ; and that 
the probability of augmented commerce on 
the Pacific Ocean will attract capital, and 
warrant serious consideration. Mr. Smith 
expressed surprise that British capitalists 
should continue to be so largely interested 
in American railways and similar ventures 
when, owing to the limitations of the wheat¬ 
growing area in the United States, railway 
enterprise must to some extent be checked in 
the near future ; while, on the other hand, 
railway construction in Canada is not yet 
one-fifth of what will be required to develop 
Canada’s resources to an extent equal to 
those in the States.” In this connection he 
also mentioned that during the year 1908 the 
American Republic lost more people by 
emigration than it received by immigration. 
The chairman of tht* meeting. Lord Hindlip, 
observed that if any one believes that Canada 
is borrowing too fast or asking for more 
money than she can put up collateral security 
for, he had better go and see for himself. 
Those who have not been in Canada recently 
can, he added, form no conception of the 
progress that is being made every year and 
indeed every month. One of several Canadian 
visitors, who contributed to a useful discussion, 
warmly acknowledged the debt of gratitude 
which he said is owing to the Society for the 
opportunities it affords to people at home to 
realise the resources of the Empire. 

In his valuable paper on ” The Road to 
South African Union,” the Hon. Charles 
Gideon Murray, of the Colonial Service, re¬ 
viewed the various steps that have culminated 
in the present movement for unification, and 
showed how physical conditions have, despite 
all the influences tending to produce unrest 
and disunion, gradually compelled the people 
of South Africa to combine for their common 
benefit. With regard to the racial question 
between Boer and Briton, Mr. Murray thinks 
that it will be solved both by fusion of the 
two races and by an influx of immigrants of 
various nationalities. Interesting comments 
on the paper were made by Sir Godfrey 
Lagden, who presided, the Hon. Sir Lewis 
Michell, one of the members of the recent 
Conference which drew up the draft Act of 
Union, the Hon. Sir J. Liege Hulett of Natal, 
and others. 

Nobody who heard or has read Mr. John 
Ferguson’s admirable account of the splendid 
material and moral progress of Ceylon will be 


at all disposed to question the claim of the 
people of that fertile, beautiful, and enter¬ 
prising island to be regarded as the lead¬ 
ing Crown colony. It has now a popula¬ 
tion of 4,000,000; when it became a British 
possession there were less than a million 
inhabitants. At that time there were no 
roads worthy of the name ; at present there 
are 3,000 miles of metalled, and 1,000 of 
gravelled roads, as good as are to be found in 
any part of the world. The record is, perhaps, 
less satisfactory with respect to railways, but 
that is owing apparently to what is considered 
by the planting community as the excessive 
caution of the authorities. The Colonial Office 
is now being pressed to sanction further lines, 
and Mr. Ferguson, as well as Sir West Ridge¬ 
way, who presided, strongly urged that the 
existing surplus of two million rupees should 
be used for this purpose rather than invested, 
as the Secretary of State has proposed, to form 
a reserve in case of some future and, as it is 
contended, extremely unlikely catastrophe, 
such as the ruin of the coffee industry by leaf 
disease a generation ago. J'he anticipated 
enormous increase, at a comparatively early 
date, in the value of Ceylon’s rubber output, 
was advanced by Mr. Ferguson as nm* of the 
reasons why “ Dovvning-street ** should not 
delay any pressing schemes of railway and 
road extension. 

IV.— Applied Art Sf.ciion. 

After very careful consideration, the Council 
determined in November last that tin* interests 
of the Society would in no way suffer if the 
Applied Art Section as a separate division 
of the Society was abolished, and its work 
merged in the gcmeral work of the Society. 

The Section of Applied Art was established 
in 1887, every Ses.sion since that date 

from four to six papers have been read dealing 
with subjects coming more or less w’ithin the 
scope of the application of Art to Industry. 
The definition has always been construed 
rather liberally, and the Section has been 
made to include papers dealing wdth artistic 
matters generally, as well as with Industrial 
Art. On the whole there can be no doubt 
that the contributions which the Society has 
received in this Section have included many 
most valuable and useful papers, and it is 
hoped that equally valuable papers will be read 
in future at the Ordinary Meetings of the 
Society, as indeed they were before the 
establishment of the Section. Since its es* 
tablishment the Section has benefited by the 
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services of Mr. Wheatley as its Secretary, and 
his leaving the service of the Society offered a 
convenient occasion for the alteration. 

V.—Cantor Lkcti res. 

The Society has been fortunate in having a 
more than usually brilliant series of Cantor 
Lectures this year. The first course was on 
Explosives, by Mr. Oscar Guttmann, who is 
recognised as one of the highest authorities, 
at all events in this country, on the sub- 
je('t. Mr. Guttmann dealt with the progress 
which has been made in the manufacture 
during the past twenty yi*ars, and treated as 
fully as was possible in the course of four 
lectures the methods of manufacture of the 
\arious classes of explosives, and their several 
applications. Not the least interesting of the 
lectures was the cne in which the use of ex¬ 
plosives in mines was treated. 

In the first course after Christmas, Mr. G. L. 
Addenbroi^ke dealt with the general question 
of Electric Power Supply, its cost, methods, 
and legal position. These lectures attracted 
a great deal of attention at the time of their 
dehvt*ry, and the suggestions made by Mr. 
Addenbrooke will certainly have to be con¬ 
sidered in any future legislation on the 
subjei't. 

In the third tourse, Mr. L(*on Gaster dwelt 
with thf whole (juestion of Artificial Illumina¬ 
tion, whether by electricity, gas, oil, or other 
illuminants. Perhaps no course ever given 
before the Society was so fully .ind elaborately 
illustrated. Mr. (iastci w’as able to st'cure 
typical examples of all the various methods 
of lighting which ht* described, and in fact 
each lecture was a concentrated exhibition of 
the best and most recent apparatus used for 
lighting by eh'ctricity, gas, and petroleum. 

In the fourth course Mr. Geiald Stoney, 
who has been intimately associated with the 
firm of Messrs. Parsons in the construction 
and introduction of steam turbines, gave a 
most interesting account of the history of the 
Turbine from its origin dow'n to its latest 
developments. 

The fifth, and last, course was by Mr. F. 
W. Lanchester on Aerial Flight. There is 
perhaps no one who has made a more 
elaborate and careful study of the theory of 
the question than Mr. Lanchester, while his 
experience as an engineer and constructor of 
motors enabled him to deal fully w’ith the 
practical side of the subject as well as the 
theoretical. 


VI.— ]t VKNILE LBCTUKES. 

In the long list of subjects w^hich have been 
dealt with in the Juvenile Lectures since the 
first course w’as delivered here in 1874 by the 
late Frank Buckland, many topics have been 
brought before the Society, but nearly all dealt 
with some branch of science, or its practical 
application. This year the Council broke new 
ground by inviting Professor Waldstein to 
lecture on an an h.eological subject, and his 
two lectures on “ Digging for Ancient Art 
Treasures,'’ fully justified the experiment. 
Professor Waldstein gave a clear and graphic 
account of the methods which were pursued in 
investigating historic and prehistoric sites, 
and indicated briefly how^ great had been the 
effect on our knowledge of early history, 
which had been brought about by the 
investigations of himself and his colleagues. 

VII. — Ar.I)RE1 > Le err re , 

The establishment of a series of lectures 
bearing this title was the outcome of a bequest 
by Dr. George William Aldred, a member of 
the Society, who died in 1868. He served 
W’ith Her Majesty’s army in India, graduated 
as M.D. of Paris in 1841, became a 
member of the Royal College of Sur¬ 
geons in 1843, and was made a Fellowr 
in 1859. At the time of his death he 
W’as resident in London. He bequeathed 
nearly all his property to public charities, 
mostly medical. Among his bequests he 
left a sum of /loo to the Society of Arts, 
in order that the interest might provide 
annually a pri/c for an essay on some 
scientific or literary subject. The actual 
amount of the bequest (;^9o) was invested 
in Reduced Three per Cents— jf,Q^ i6s. 6d. 
The interest on this w’as obviously insufficient 
to provide an annual prize of and the 
Council consequently dcterminc^d, in 1883, to 
allow' the money to accumulate until there w’as 
sufficient to provide an annual sum of /"s. 

The total amount invested is now* j{i 22 o, 
which gives an annual income of over /6. 
T.ast year the Council determined that it could 
bo more usefully employed in offering a fee for 
a lecture than a prize for an essay, while at the 
same time the presumed wishes of the testator 
wrould be carried into effect. They accordingly 
invited Sir William Ramsay to give the Society 
some information on his recent researches on 
radio-activity, and the brilliant lecture on A 
Radio-Active (las ” delivered in December, 
1908, was the result. 

Wishing to vary the subject as much as 
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possible, they thought that this year they 
iVould endeavour to provide a discourse of a 
biological nature, and they were fortunate in 
securing the help of Professor Dendy, who 
in April lectured to the Society on “The 
Principles of Heredity as Applied to the Arti¬ 
ficial Production of new forms of Plants and 
Animals.’^ A reference to the contents of the 
lecture will be found in the portion of this 
report dealing with the Ordinary Wednesday 
evening meetings, at one of which it was 
delivered. 

The Council hope that they may be able to 
continue the series of Aldred lectures either 
annually or biennially, as the funds may permit. 

VIII.—Alhert Medal. 

The Council of the Society, with the approval 
of His Royal Highness the President, have 
awarded the Albert Medal of the Society for 
the current year to Sir Andrew Noble, Bart., 
K.C.B., D.Sc., D.C.L., F.R.S., “ in recogni¬ 
tion of his long-continued and valuable re¬ 
searches into the nature and action of explo¬ 
sives, which have resulted in'the great develop¬ 
ment and improvement of modern ordnance.'" 

As far back as 1858 Sir Andrew Noble, then 
a Captain in the Royal Artillery, served as 
Secretary of the Committee on Rifled Cannon, 
and in the following year as Secretary of the 
Committee on Armour Plate and Guns. He 
had also become a War Office Inspector of 
Artillery when, in i860, he joined Sir William 
Armstrong in the great Elswick firm, his 
connection with which has continued up to 
the present time. He has therefore very 
nearly completed half a century's work in 
association with the firm, and all that long 
time has been devoted to the investigation 
and improvement of the science of artillery. 
A great deal of this work was undertaken in 
collaboration with the late Sir Frederick Abel, 
but a great deal more of it was personal and 
original. The experiments which Sir Andrew 
Noble has carried out have ranged over every 
phase of the application of the science of 
artillery, practical, mathematical, chemical, 
physical, and historical. In his own words,* 
he has been associated with all the great 
changes which have taken place, both as re¬ 
gards the guns, their mountings, equipments, 
and propellants, from the introduction of rifled 
artillery." His experiments include the firing 
of many thousands of rounds of artillery, and 
thousands of rounds in closed explosion vessels. 

• Preface to ‘ Artillery and Enplosivea.” 


They have dealt with the subject of pressures, 
velocities, and times, in the bores of guns and 
in closed vessels, also with the temperatures, 
composition, and decomposition of the gases, 
erosions, and detonations, as well as the 
chemical and practical examination of propel¬ 
lants and explosives of many kinds, and used 
by various nations. 

To him is due the construction and use of 
the Chronoscope, the obser\'ations from which 
follow the motion of the projectile from the 
commencement of its motion to its leaving the 
bore of the gun. To his investigations are 
also due the arrangement and use of the 
Crusher gauge for recording the gaseous 
pressures during the passage of the projectile 
along the bore of the gun. 

As a result of his experiments, makers 
of ordnance now possess chemical analyses 
and graphic illustrations, which provide 
a complete theory of ballistics, and indi¬ 
cate the chemical and dynamic action of 
the explosive during the period of its com¬ 
bustion. The whole theory of slow burning 
powder, by the action of which the pressure of 
the explosive is gradually increased, is due to 
the long series of experiments, the nature of 
which has been briefly summarised. 

As long ago as 1877 the experiments of Sir 
Andrew Noble and Sir Frederick Abel caused 
an immediate reconstruction of guns and their 
mountings, and a return to breech-loading 
for British guns from the retrograde change to 
muzzle-loading which had some years before 
been adopted. From that date to the present 
time, all the many and great improvements 
which have been made in ordnance in this and 
in other countries, are to a very large extent 
due to the long series of experimental re¬ 
searches, carried out with persevering energy 
and unfailing ability by Sir Andrew Noble. 

IX.— Medals. 

The Council have awarded the Society's 
Silver Medal to the following readers of 
Papers during the Session 1908-9 :— 

At the Ordinary Meetings:— 

To Mr. G. Albert Smith, for his paper on 

Kinematography in Natural Colours." 

To Mr. Hknry C* Brewer, for his paper on 
“ Gothic Art in Spain.” 

To Monsieur Yves Guyot, for his paper on 
** The Commercial Kelations of France and Great 
Britain.” 

To Mr. George Hubbard, for his paper on 
“ Dew-ponds.” 
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To Mr. Walter Rosenhain, for his paper on 
** The Application of the Microscope to the Study of 
Metals. 

To Mr. Gabriel Gorix)N Clkather, for his 
paper on The Musical Aspect of Drums.’* 

To Mr. C. RK(Unald Knock, for his paper on 
“The Resources of the Peruvian Andes and the 
Amazon.” 

To Mr. Percy A. Weli.s, for his paper on 
“ English Furniture Design and Construction.” 

To Mr. Arthur John Barry, for his paper on 
“ Railway Development in China.” 

To Herr Sam Eyde, for his paper on “ The Manu- 
factuie of Nitrates from the Atmosphere by the 
Electric Arc.” 

In the Indian Section :— 

To Mr. Doi;glas Dewar, for his paper on 
“The Birds of India.” 

To Mr. Arthur An'iRonY Macikjnell (Bodcn 
Professor of Sanskrit, Oxford), for his paper cn 
“ The Buddhist and Hindu Architecture ol India.’ 

To Mr. Skiwyn Howe Fremantle, for his 
paper on “The Problem of Indian Labour Supply.” 

To Mr. Krishna Govinda Gitbta (Member of the 
Council of India), for his paper on “ Some Phases 
of Hinduism.” 

To Mr. Cecil L. Bi rns (Principal* Bombay 
School of Art), for his paper on “The Functions of 
Schools of Art in India.” 

In the Colonial Section .— 

To the Hon. Charles Gideon Murray, foi his 
jiapcr on “ The Road to South African Union.” 

Of recent years it has been the practice 
that no .Tiedals should be awarded to readers 
of papers who had previously received medals 
from the Society. Acting^ on this rule the 
Council were precluded from considering the 
following papers ;—In the Ordinary Meetings 
the papers by Sir W. Martin Conway, on 
” The Goldfields of Eastern Peru and Bolivia,” 
and by Mr. Archibald R. Colquhoun, on 
” Bosnia and Herzegovina; ” in the Colonial 
Section, the papers by Mr. Albert E. Hum¬ 
phries, on “ The Production of Wheat in the 
British Empire,” and by Mr. John Ferguson, 
C.M.G., on ” Ceylon: its Industries and 
Material Progress.” 

The Council, however, desire to express 
their high appreciation of these papers by 
thanking their authors for them. 

The brilliant lecture delivered, under the 
Aldred Trust, by Professor Dendy, was not 
considered to be eligible for a Medal, though 
it occupied one of the Ordinary Meetings. 


X.—SWINEY Prizk. 

In accordance with the provisions of the will 
of Dr. George Swiney, the prize bearing his 
name was duly awarded in January last, on 
the sixty-fifth anniversary of the testator’s 
death. Dr. Swiney died on the 20th January, 
1844, and in his will he left the sum of £SfOOO 
Consols to the Society of Arts, for the purpose 
of presenting a prize, on every fifth anniversary 
of his death, to the author of the best published 
work on Jurisprudence. The prize was to be 
a cup of the value of and money to 

the same amount; the award to be made 
jointly by the Royal Society of Arts and the 
Royal College of Physicians. 

A meeting of the adjudicators of the prize 
was held on Wednesday, Januar}' 20, 1909, 
under the presidency of Sir William White, 
K.C.B., F.R.S., Chairman of the Council. 

The adjudicators received a report from the 
joint Committee of the Society of Arts and the 
College of Physicians, recommending that the 
prize should be awarded to Dr. Charles 
Mercier, for his book, “ Criminal Responsi¬ 
bility,” and they adjudged the prize in accor¬ 
dance with the recommendation. 

Under the existing understanding between 
the College and the Society, the Prize is given 
alternately to a work on General Jurisprudence, 
and to one on Medical Jurisprudence.* 

XL—Owen Jones Pri/E‘-. 

After the death, in 1874, of Owen Jones, 
a committee was formed to collect subscrip¬ 
tions for the purpose of founding a memorial, 
and the balame (a sum of ;^40o) was pre¬ 
sented to the Council of the Society of Arts 
upon condition of their expending the interest 
thereof in prizes to “ Students of the Schools 
of Art who, in actual competition, produce the 
best designs for Household Furniture. Carpets, 
Wall - papers and Hangings, Damask, 
Chintzes, cXc.. regulated by the principles 
laid down by Owen Jones.” The prizes have 
now been awarded annually since the year 
1878 on the results of the annual competition 
of the Science and Art Department, and its 
successor, the Board of Education. 

Six prizes were awarded last session (1907-8), 
each prize consisting, in accordance with the 
regulations prescribed for the administration of 

• A list of prexious reiipientt was given in the Joumai 
of November STth, 1908. Such toformation as is available 
about Dr. Swiney and his life will be found in two articles 
in the ytmrnal uf June 23rd, 1809. and April i6th, 190^ An 
account ot the cup was published in the yonmai on the last- 
named date, and an illustration appeared in the issue of 
June a4th, i 9 iM- 
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the Trust, of a bound copy of Owen Jones’s 
** Principles of Design,” and a Bronze Medal. 

The list of the successful candidates has 
already appeared in the journal,* 

XII. — Mi lready Prize. 

After the death of Mulready, in 1863, a fund 
was formed to establish a memorial to him. 
Sir Henry Cole was treasurer of this fund. 
The greater part of it was expended in erect¬ 
ing a monument over Mulready’s grave in 
Kensal-grecn Cemetery. This monument is 
in the charge of the Society, and from time 
to time small sums have been expended on 
its cleaning and restoration. The balance, 
£ioq, was presented to the Society of Arts with 
the view of a Mulread}^ Medal being presented 
occasionally to the student who should exhibit 
the best drawing from the nude at the annual 
examinations of the Science and Art Depart¬ 
ment, now the Board of Education. 

The Medal has been awarded on several 
occasions, the last being in 1903. In April, 
1907, it was announced in the Journal 
that a gold medal, or a prize of £20^ would 
be offered for competition among students of 
Schools of Art in the United Kingdom, at the 
annual competition of last year. 

The award was duly made on the recom¬ 
mendation of the Examiners of the Board, and 
was announced in the Journal last October, t 

XIII. — -Stock Prize. 

In 1871 John Stock left ;^ioo Consols to the 
Society, w'ith the condition that the interest 
should be applied for the promotion of draw¬ 
ing, sculpture, and architecture. From time 
to time, as the accumulated funds permitted, 
prizes have been awarded under the Trust. In 
1893, and again in 1897 prizes were offered to 
students in Schools of Art for architectural 
designs. A Gold Medal, or a prize of 
£20, was again offered for competition among 
the students of the Schools of Art at the annual 
competition of 1908 for ** the best original 
designs for an architectural decoration, to be 
carried out in painting, stucco, carving, 
mosaic, or any other process suitable for the 
side of a room or a hall, a ceiling, the apse or 
side of the chancel of a church, or part of the 
interior of a building.” 

The award, which was made on the recom¬ 
mendation of the examiners of the Board of 

• Sec Jourtral, vol. l\j., p. 015, q Sept., 1908. 

+ Sec Journal^ vol. Ivi., p. 1013, 23 October, 1908. 


Education, was announced in the Journal in 
September last.* 

XIV.—FOTHERCiILL PRIZE. 

In the year 1907, the Council decided to 
offer under the Fothergill Trust, a Gold 
Medal, or a prize of £20^ for the best 
portable apparatus or appliance for enabling 
men to undertake rescue work in mines or other 
places where the air is noxious, the object 
being to encourage the production of a rescue 
apparatus which would enable a succouring 
party to reach men cut off—in case of mining 
accidents—by irrespirable gases, or suffocated 
by them. It was known that many such appli¬ 
ances existed, but it appeared uncertain which 
of them w'ere the best, or even which were 
of practical use. 

In response to the offer a number of appli¬ 
ances were submitted by the specified date 
(March, 1908), and the Council appointed a 
Committee to deal with them. It was in¬ 
tended that all the apparatus sent in should 
be submitted to practical trials, but it was 
hoped that this might be done and the award 
made without any very great delay. It turned 
out, however, that a large experimental gallery, 
with the use of which the Council had hoped 
to be favoured, w’as not ready and indeed is not 
yet available, and the Council have, therefore, 
reluctantly been compelled to postpone the 
contemplated trials. The delay is, however, 
less to be regretted, because* on the one hand 
there have been recent rapid improvements in 
details of the various apparatus which it is 
very desirable, if possible, to take into account, 
and on the other there has been a considerable 
increase of knowledge as regards the points of 
greatest importance in the apparatus. 

XV.— Noriii London Exhihiiion 
Trust. 

In 1865 the Committ(*e of the NortJi 
London Working Classes and Industrial 
Exhibition (1H64) presented to the .Society 
a sum of ;£’i.S 7, the balance of the surplus 
from th.at Exhibition, with a view to the annual 
award of prizes for the best specimens of 
skilled workmanship exhibited at the Art 
Workmanship Competitions of the Society. 
These competitions were discontinued after 
1870, but since that date various prizes have 
been awarded under this Trust. In 1903 it 
was found that the funds had accumulated, 
and accordingly it was determined to make a 
special offer of prizes of the value of Fourteen 

• See Jouifta/i vol. Ivi., p. 9a9, ii .September, 1908. 
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Guineas to the students of the Artistic 
Crafts Department of the Northampton Insti¬ 
tute, Clerkenwell. These prizes were continued 
annually to 1908. As by that time the accumu¬ 
lation was nearly exhausted, the Governing- 
Body of the Institute were offered the choice 
between annual prizes of smaller value, and 
occasional prizes of the amount above men¬ 
tioned. They selected the former, and there- 
fonj a sum of will be annually devoted to 
the purpose until further notice. Prizes of that 
value were accordingly offered and awarded 
for the current year. 

Thc‘ results of the award were published in 
the Journal last April.* 

XV'J. Pri/ks kok Dra\vin(;. 

Since iSHu. the Council have annually placed 
at the disposal of the Royal Drawing Society, 
foi competition among the candidates at its 
annual examination, 12 Bronze Medals, and 
these medals were awarded for drawings sent 
in by students to the exhibition held by the 
Drawing lety in April last. 

Though these medals have been provided 
now for a period of twenty-one years, it must 
not be und<*rstood that the offer is certain to 
bf continued. The question has been under 
the coii''ideration of the C*»uncil, and notice 
has been given to the Royal Drawing Society 
that the award of medals may be discontinued 
at any time, the offer being only an annual 
one. 

XVIl.— Kxamin VIION.s. 

As in recent years, it is proposed to postpone 
any detailed report on the year’s examina¬ 
tions, until the results have all been issued. 
Phe Rt'sults of Stage III,, Advanced, were 
published on June 17th. It is hoped to pub¬ 
lish the results of .Stage II., Intermediate, 
during July; and of Stage 1 ., Elementary, 
(‘arly in August. 

The total number of papers worked was 
29,020, the number last year being 25.805, an 
increase of 3,215. These were divided among 
the various Stages as follows;—Stage 1 ., 
11,07.1; Stage II., 12.513; Stage III., 5,433. 
The corresponding figures for 1908 w'ere— 
Stage 1 .. 9,811 ; Stage II., 11,*99 ; Stage III., 
4*795. The increase is spread over all the 
Stages. 

XVIII. —Viva Voce Examinations in 
Modern Lamh acibis. 

l^p to the present date 17 examinations have 
been held this year in London, Guernsey, 

Sec Journal^ vol. Ivii., p. 5*o» *4 April, 1909. 


Hitchin, and Manchester. Arrangements have 
also been made for holding examinations at 
several other centres. 

At these examinations 366 candidates pre¬ 
sented themselves, of whom 285 passed (96 
with distinction) and 81 failed. The languages 
taken up were French, German, Italian, and 
Spanish. 

The results of previous years are as follows :—- 


Year. 

Number 

Examined. 

Passed 

Failed. 

1902 . 

. . .. 2S0 

.. 202 

78 

1903 . 

. 45 '> 

324 

.. 132 

1904 . 

. 540 

375 

.. Ib 5 

1005 . 

. <>8i 

502 


1906 . 

. 644 

4 bo 

.. 175 

1907 

. O29 

47b 

L 53 

IQO8 .. 

. bi; 

4 b“ 

148 

These 

examinations 

are held 

at any of 


the Society’s centres where the necessary 
arrangements can be made, at any date 
convenient to the local committee. The 
examination includes dictation, reading, and 
conversation, and the examination is so 
arranged as to test efficiency in a colloquial 
knowledge of the language, without laying too 
much stress on minute grammatical accuracy. 
Candidates who are reported upon as highly 
qualified by the examiners, receive a certificate 
of having passed with distinction. 

The examiners are Mr. S. Barlet for FVench. 
Professor H. G. Atkins for German, Professor 
R. Ramirez for Spanish, and Mr. Luigi Ricci 
for Italian. 

The numbers this year, w’hen all the examina¬ 
tions are finished, are not likely to show^ any 
considerable difference from those of 1908. 

XIX.— Pracikaj Exaaiinmtons in 
Ml'sr, igo8. 

The practical examinations in Music were 
not concluded last year until the 4th July, too 
late for the results to be included in the 
Report of the Council. They lasted for 
10 days. 

The examination was conducted by Dr. 
Ernest Walker, M.A., and Mr. Burnham 
Horner. 

The system of examination w\as the same as 
that for recent years. F^or instrumental music 
certain standards are given, and candidates 
are asked to select for themselves which of 
these standards they choose to be wamined 
in. The standards range from easy to very 
difficult music. For each standard a list 
of music is given for study, and from this 
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list candidates select the pieces they will 
sing or play. Candidates are expected to 
play or sing the pieces which they have pre¬ 
pared, to play or sing a pie^e, or portion 
of a piece, at sight, and to play certain 
scales. 

In all, 440 candidates entered, and of these 
432 were examined, a decrease of 25 as com¬ 
pared with the previous year. There were 
333 passes and 99 failures. 

The following were the subjects taken up :— 
Piano, singing, violin, violoncello, and viola. 
330 entered for the piano, 243 of whom passed ; 
86 entered for the violin, of whom 7b passed ; 
2 entered and passed for the violoncello; 12 
entered for singing, of whom 10 passed; and 
2 entered and passed for the viola. Two 
medals were awarded. 

XX.— Practicat. Examinations in 
Music, 1909. 

The Practical Examinations for the present 
year have not yet been concluded. They 
commenced on the 22nd June, 1909. They 
will be finished on July 3rd, after which a 
summary of the results will be given in the 
Journal. The work of the examination is 
being carried out by the same examiners as in 
the last eight years. 400 candidates have 
entered for the present examinations, a 
decrease on last year of 40. 

XXL— Coni’. Memorial Fund. 

In the year 1901, after the death of Mr. B. 
Francis Cobb, who had served on the Council 
in various capacities since the year 1875, a 
fund was subscribed for the benefit of his 
widow, who w^as left in rather poor circum¬ 
stances. It was arranged that at the death 
of Mrs. Cobb the portion of this fund which 
had been given by Members of the Society, or 
collected by its Secretary, should be returned 
to the Society of Arts to be dealt with as the 
Council might decide. The amounts con¬ 
tributed by Members of Lloyd’s were in like 
manner to be passed on to Lloyd’s Benevolent 
Fund. Mrs. Cobb died in March of the 
present year, and the Trustees of the Fund 
handed to the Society’s Ireasurers the amount 
of 17s. 4d., the proportion realised from 
the sale of the securities in which the money 
had been invested. 

The Council, after careful consideration, 
decided that the money should be employed to 
establish a permanent memorial to Mr. Cobb, 
and that for the present it should be devoted 
to the establishment of an occasional lecture. 


or course of lectures—the disposition to be 
varied from time to time, as the Council might 
determine. 

XXII.— Chadwick Trust. 

Under the provisions of the will of Sir Edwin 
Chadwick, who died in 1890, the Royal 
Society of Arts nominates a member of the 
Trust established by Sir Edwin for certain 
purposes connected w'ith sanitary education 
and the advancement of sanitary science. 
The Trust was formed in 1899, and Sir Douglas 
Galton was appointed to represent the Society 
of Arts. After the death of Sir Douglas 
Galton in 1899, Mr. Brudenell Carter acted as 
the Society’s representative, and he was suc¬ 
ceeded in 1904 by Sir Wilham Abney, who 
was then Chairman of the Council. Sir 
William Abney’s term of ofiice having expired 
this year, the Council decided to appoint the 
Society’s Secretary to act as its representative. 

XXIII.— London Inmuimidn. 

It will be remembered that in i(>04 a proposi¬ 
tion was made by the Board of Manager.s of the 
London Institutidn to the Council of the 
Society of Arts that a scheme for the amalga¬ 
mation of the two bodies should be considered. 
A Joint Committee was appointed and a draft 
scheme proposed. This scheme was submitted 
to a meeting of the Proprietors of the Institu¬ 
tion in the spring of 1905, but no vote w'as 
taken upon it, and no definite action fol¬ 
lowed. The Council of the Society therefore 
determined to abandon the idea so far as they 
were concerned, and discharged the Committee 
which they had appointed for its consideration.* 
In the latter part of last year the Board of 
Managers of the London Institution again took 
the question up, and decided to bring it for a 
second time before the Proprietors. No official 
communic«ation on the subject was made by the 
Institution to the Society ; but the Council of 
the Royal Society of Arts naturally regarded 
with benevolent interest the renew’al of a 
suggestion which they always thought w'ould 
be to the advantage of the individual members 
of the two bodies, and also to the public. 

The first step taken by the Board of 
Managers was to recommend to the proprietors 
the scheme for amalgamation, and to ask their 
opinions by post-card. As the result of this 
enquiry, proprietors representing 526 shares 
expressed themselves in favour of the amal- 

* See Reports of the CottAcil, 1904-5 and i905-<>: Journal, 
30th June, X905, vol. liii., p. 847, and agth June, 1906, vol. !!▼., 
p. 824. 
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gamation, and 84 were opposed. In February 
a special meeting of the proprietors was held, 
followed by a ballot. The result of the ballot 
showed 322 votes in favour, and 218 against. 
At the annual meeting of the Institution held 
in April, it was announced that the Royal Com¬ 
mission on University Education in London 
had intimated that they regarded the Institu¬ 
tion as coming within the scope of their en¬ 
quiries, and that, in the opinion of the legal 
adviser to the Institution, Parliament would 
not pass any Bill dealing with an Institution 
which was under the consideration of a Royal 
Commission. In these circumstances, no 
further action was taken, and the proposal was 
shelved for the second time. 

At the Annual Meeting, as well as at the 
special meeting, a good deal of opposition was 
manifested on the ground that the amalgama¬ 
tion scheme would involve the removal of the 
Institution from within the City boundaries, 
and as the opposition seemed to show greater 
energy than the advocates of the change, it 
appears unlikely that, whatever the Commis¬ 
sion may report, any proposal for amalgamation 
between the two Institutions will now be carried 
into effect. The Council cannot but regard 
with regret this abandonment of a scheme 
which promised to endow London with a 
po\^erful and w^ell-to-do Institution by which 
the work, hitherto carried on by the two 
bodies for a century and a - half and a 
century respectively, might have been con¬ 
tinued to their own greater advantage and with 
extended benefits to the country. 

XXIV.— Honorary Royai. Members. 

In November last His Royal Highness the 
President of the Society, at the request of the 
Council, invited His Majesty the King of 
Sweden to become an Honorary Royal Member, 
a request to which His Majesty was pleased to 
accede. His Majesty’s father—King Oscar of 
Sweden and Norway—was one of the first tw’o 
Honorary Royal Members of the Society elected 
in 1876, His Majesty the King of the Belgians 
being the other. 

XXV.— Llst of Members. 

The number of life and subscribing members 
on the Society’s books is3,490, this includes a 
few Institutions in Union who subscribe from 
their own funds. The number of new members 
elected during the year was aSo; the losses by 
death and resignation amounted to 355. 

During the last forty years the number of 
the Society's members has not varied within 


very wide limits. In 1870 there were a little 
over 3,200; this rose in 1875 to 3,800. The 
numbers fell to 3,300 in 1881, and rose again 
to 3,656 in 1885. By 1899 the numbers had 
fallen to 3,078, rising again in 1000103,123. 
After that there was a continuous increase up 
to 3,722 in 1906. Since that date the numbers 
have fallen away, and now, as above stated, 
the total is 3,490. 

In 1850 the numbers were a little under 
2,000. The increase in the twenty years suc¬ 
ceeding 1850 was doubtless due principally to 
the great exhibitions of 1851 and 1862. 

The number of Institutions in Union was 
much larger^ before the Examinations were 
thrown open. There are now in all only 18 
Institutions in Union with the Society. P'orty 
years ago there were about 150. 

One feature in the present list is the large 
proportion of members residing in the colonies 
and in foreign countries. There are ni>w few 
parts of the world in which the Society is not 
represented, w'hile the number of li.diaii and 
Colonial members is very considerable. 

XXVI.— Nkw Corxi 11. 

The four Vice-Presidents who retire on 
account of seniority are Sir William Cr(>oks, 
Mr. Robert Kaye Cray, Sir Philip Magnus, 
and Mr. Alexander Siemens. In their place 
the Council propose for election Sir Henry 
Hardinge Cunynghame, who, as an Ordinary 
Member of Council, has rendered the Society 
very active service, Lord Curzon, the Karl of 
Rosebery, ami Lord Blyth, all of whom have 
served previously as Vice-Presidents. 

The four Members of the Council retiring 
either from seniority or least attendances are 
Mr. Michael Carteighe, Sir Henry C'linyng- 
hame. Sir George Gibb, and Mr. H. Graham 
Harris. To fill the vacancies caused by these 
retirements, the Council suggest Dr. Henry 
Bovey, who, after many years service as a 
Professor and as Dean of the Faculty of 
Engineering at the McGill University, Mon¬ 
treal, has lately been appointed Rector of the 
Imperial College of Science and Technology ; 
Mr. W. H. Davison, a Member of the London 
County Council Education Committee; Sir 
Robert Hadfield, a Past-President of the Iron 
and Steel Institute, and head of the well- 
known Sheffield firm to whom are due many 
of the recent improvements in steel manufac¬ 
ture ; and Sir Richard Temple, who has con¬ 
tributed valuable papers on two occasions to 
the Society. None of these four gentlemen 
has ever served on the Council before. 
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XXVII.— CON\ ERSAZIONE. 

The Conversazione for the present year was 
held on Tuesday last, the 29th inst., at the 
Natural History Museum, South Kensington, 
the Trustees of the British Museum having 
kindly granted this privilege to the Society. 
The last occasion, previous to 1908, on which 
the Conversazione was held at the Natural 
History Museum was in 1900, the Conversazioni 
from igoi to 1907 having been held in the 
Gardens of the Royal Botanic Society. An 
account of the Conversazione for this year will 
be found in the present number of the Journal* 

XX VllL- Changes ix the Staff. 
Shortly after the close of the last Session 
Mr. H. B. Wheatley, who has been Assistant- 
Secretary of the Society since March, 1879, 
intimated to the Council his wish to retire, and 
in view of the length of his service and his 
time of life, the Council felt bound to accept 
his resignation, though they did so with very 
much regret. The Council were glad to secure 
the services of a capable successor to Mr. 
Wheatley in the person of Mr. G. K. Menzies, 
who has had considerable experience in the 
Central Office of the University of London. 

Some of the present and past members of 
the Council of the Society subscribed for a 
testimonial to Mr. Wheatley, which took the 
shape of a piece of plate and a cheque, and was 
presented to him at the Council meeting on the 
15th of March last by the Chairman of the 
Council, Sir William White, on behalf of the 
subscribers. Mr. Wheatley was also elected 
a life member of the Society under By-law 61, 
which empowers the Council to elect annually 
a certain number of life members free of all 
dues. 

The finances of the Society, unfortunately, 
do not permit the Council to recognise the 
services of old and valued officials in their 
retirement; but, in the case of Mr. Wheatley, 
it was felt that a moderate pension should be 
voted to him. 

X X IX. -^O tirr u ARY. 

It must bo very many years since the 
Society has had to deplore the loss in a single 
year of so many of its members who were 
actively employed in carrying on its work. 
Since the last annual meeting the Council has 
lost no less than three of its most active 
members. Sir Charles Kennedy died in 
October, having been re-elected on the 
Council, after many years^ previous service, 

• See p. 671. 


at the last election. He was for ten years 
chairman of the Colonial Section, twice read 
papers before the Society, and was a regular 
attendant at the Society*s various meetings. 
His great experience of commercial matters 
made him a very valuable member when the 
Council acted as the Royal Commission for 
the Chicago Exhibition in 1893. Dr. Francis 
Elgar had been a member of the Council from 
1891, with an interval of two years, to 1909. 
Though his chief interests were concerned 
with the Institution of Naval Architects, to 
which he devoted much of his time and to 
which he bequeathed a large portion of his 
money, he was an active and very valuable 
member of the Society’s Council. Sir Owen 
Tudor Burne had acted on the Council in 
every possible capacity, as an ordinary 
member, vice-president, treasurer and chair¬ 
man, from 1887, with only the necessary 
intermissions, to the date of his death in 
Februaiy^ last. Though it was in the work of 
the Indian Section that he took the greatest 
interest, he yet devoted himself zealously and 
with hearty goodwill at all times to any other 
department of the Society’s labours in which 
he could be of service. 

Besides those who actually died while on 
the Council, there are several other deceased 
members wffio had at one lime or other served 
upon it. These are Sir Edward Birkbeck, 
Sir George Livesey, and the Hon. Dudley 
Fortescue, though it is many years since the 
last-named served on the Council, as he died 
at the great age of 89. 

Sir Thomas Wardle read several valuable 
papers on silk manufacture. Mr. Bennett H. 
Brough gave the Society three courses of 
Cantor lectures, and one course of Juvenile 
lectures, all on subjects connected with mining. 
He also read several valuable papers on mining 
subjects, for one of which he received the 
Society’s silver medal. Mr. G. F. Deacon, 
long eminent as an authority on questions of 
water-supply, received a medal in 1882 for his 
paper on water waste and constant supply ; he 
also took an active part on various occasions 
in the Society’s discussions. Sir Donald Currie 
was awarded the Fothergill gold medal of the 
Society in 1880 for improvements in passenger 
steamers, having for their object the preven¬ 
tion of loss of life at sea. General Rundall 
read two papers at the Society’s ordinary 
meetings, and one at the Canal Conference 
held in 1888. Sir George Barclay Bruce, the 
eminent engineer, took the chair at one of the 
meetings of th,e Indian Section in 1S89. 
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Lord Blythswood, the Earl of Rosse, Lord 
Amherst of Hackney, and Earl Egerton were 
all members of the Society of long* standing. 
Amongst other members of the Society who 
died during the past year should be mentioned 
Sir Thomas Brooke, Sir Edward I.aw, Mr. 
Henry Chapman, a well-known engineer, Mr. 
Andrew Pears, the head of the well-known 
firm of soap manufacturers, and Mr. Caesar 
Czarnikow. Notices of these, and of other 
members whom the Society has lost during 
the past year, will be found in the columns of 
the Journaf, 

XXX.— Finance. 

The annual statement of receipts and ex¬ 
penditure was published—in accordance with 
the usual practice— in the Journa/ last week. 
It shows the revenue and expenditure for the 
financial year ending May ^^ist last, tne Assets 
and Liabilities of the Society, its Investments 
and the frusts standing in its name. 

During th? year the Council received an 
intimation from the executors of the late Mr. 
Robert Hannah, who was a member of the 
Society from 1864 to 1906, and died on April 
5th, 1909, that he had bequeathed to the 
Society a sum of ;^ioo. 

The Chairman (Sii William H. White), in 
moving the a<loption of the Report, said that there 
was one point in it which struck him whilst it 
was being read. It was the practical constancy of 
the number of members during the past forty years, 
which seemed to him most remarkable. During that 
period there had been an enormous increase of 
population in the regions covered by the Society’s 
operations, and w'hile it was <juite true that a large 
nunil)er of other societies, developed on parallel lines, 
liad come into existence, he thought the Society 
ought to claim a much larger membership than it at 
present possessed, and that a larger revenue was 
necessary, if the Society was to do all the work it 
might do. He hoped the members would use every 
endeavour to attain this end. A promising opening 
for enlarged usefulness by amalgamation with the 
London Institution could not for the moment be 
taken advantage of, and whether such a union would 
take place in the future, it was impossible to say, but 
he felt sure that an increased membership, and an 
extension of the revenues of the Society, would be 
followed by very considerable results. 

Sir SxEUART Colvin Baylry, K.C.S.I., 
C.I.E., seconded the adoption of the Report. He 
also wished to endorse the advice that Sir William 
White had given with regard to their membership. 
The regular expenses of the Society becom¬ 
ing more and more every year, and he thought 


they should use every endeavour to make the Society 
better known. He was confident that members got 
their money’s worth, and a good deal more, for there 
was an immense amount of infoimation and literature 
to be found in the columns of the Journal^ that it 
was well worth subscribing for it alone, even if one 
was unable to be present at the meetings of the 
Society. He considered the jiapeis and lectures 
delivered during the past session bad been most 
admirable ; they weie full of information and instruc¬ 
tion. He hoped the members would put their 
shoulders to the wheel, and do their be^t to increase 
the membership of the Society. 

The adoption of the Report was then agreed to. 

The Chairman moved a cordial xote of thanks 
to the Secretary and the other of^icer^ of the 
Society. Mr. Whfatle\’-> retirement had been 
mentioned; he w-as sure all those who had the 
pleasure of knowing Mi. Wheatle\, and his 
literary work, would realise the loss his retirement 
meant to the Society. They could, howcNer, look 
back with every satisfaction at the manni 1 m which 
his retirement had been dealt with, and he lelt sure 
he was expressing the feeling of the member" in con¬ 
veying to Mr. Wheatley their very great regard for 
him and desire for his future happines". He thought 
that in Mr. Menzies they had a succe^soi to whom 
they could look for great help in the future. He had 
not come to them unpro\ed for he had done exceed- 
ingly good w’ork in connection with the L'nnersity of 
London, and also asaliteiary man, ainl he hoped 
Mr. Menzies would be with them for main \ears to 
come. 

Sir George Birdw oon, K.C.I.K., C S.l , M.D , 
LL.D., in seconding the lesolution, referied to the 
membership of the Society. He said it to be re¬ 
membered that the membership of the Society was 
not recruited, like many of the professional societies, 
from compaiatively }t*ung men. Those who joined 
the Society were principally of middle-age. whilst a 
number joined after retirement fiom lengthened ser¬ 
vice in India and the Colonies, and consequently the 
mortality of the Society was much greater than in 
other cases. The Society, in hts opinion, was 
one of the most living societies in the history of 
London, and it was not possible for the wuik to be 
carried on with greater imlustry and abilit}. At the 
same time, it view of the urgent neces"it\ foi provid¬ 
ing additional accommodation for the Socict}, it was 
most desirable that there should be a steady increase 
in the number of members. Asa foimer Chairman 
of the Indian Section, he would also like to mention 
the deep sense of obligation w’hich he, a" well as 
his predecessors and successors in that office, have 
always felt to Mr. Digby for the great earnestness he 
has shown in his work as Secretary ot the Indian 
Section. 
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The Srcrktary, in returning thanks for this 
expression of confi<lence in himself and in the other 
officers of the Society, referred to the personal loss 
he had suffered from the retirement of Mr. Wheatley, 
who had worked under and with him in loyalty and 
friendship for over tliirty years. He felt sure the 
members would be glad to know that Mr. Wheatley 
was quite happy in his retirement, as he was able 
to devote more of his lime to his literary pursuits. 
They had found an admirable successor in Mr. 
Menzies, who was thoroughly capable of doing all 
the work which was likely to be put into his hands. 

The ballot having remained open for one 
hour, and the Scrutineers having reported, 
the Ch atrm vn declared that the following had 
been elected to fill the several offices. The 
names in italics are those of members who 
have not, during the past year, filled the office 
to which they have been elected. 

I^RESIDENT. 

H.K.H. The Prince of Wales, K.G. 

\'rCE-PRHSIDKNT.S. 

H.R.H. The Duke of Connaught and Stratheam, 
K.G. 

The Duke of Aberconi, K.G., C.B. 

Sii William Abney, K.C.B., D.C.L., D.Sc., F.R.S. 
The Lord Chief Justice, G.C.M.G., F.R.S. 

Sir Steuart Colvin Bayley, K.C.S.I., C.I.E. 

Sir George Bird wood, K.C.I.E., C.S.I., M.D., 
LL.D. 

JA>rd Blyth, 

Sir William Bousfield, M.A., LL.D. 

The Earl of Cromer, O.M., G.C.B., G.C.M.G., 
K.C..S.I., C.I.E. 

Sir Henry Hardujge Cunynghame^ K.C,B. 

The Hon. .Sir Charles W. Fremantle, K.C.B. 

Colonel H. C. L. Holden, R.A., F.R.S. 

Loid Curzon of Kcdleston^ G,C,SJ,y G.C.I.E, 

Sir William Thomas Lewis, Bart. 

The Hon. Bichard Clere Parsons, M.A. 

Sir Westby B. ]*erceval, K.C.M.G. 

Sir William Henry Preece, K.C.B., F.R.S. 

Sir Boverton Redwood, D.Sc., F.R.S.E. 

The Earl of Roschety^ K.GK.T. 

Carmichael Thomas. 

Sir Aston Webb, C.B., R.A. 

Sir William White, K.C.B., LL.D., D.Sc., F.R.S. 
Sir John Wolfe-Barry, K.C.B., F.R.S. 

Ordinary Members of Council. 

Thomas Jewell Bennett, C.I.E, 

Henry Taylor Jioi'ey, HI.A., LL.D., F.R.S. 

William Charles Knight Clowes, M.A. 

WUham Henry Davison. M.A. 

Lewis Foreman Day. 

Sir Robert Abbott I lad field. 


Colonel Sir Thomas H. Holdich, R.E., K.C.M.G., 
K.C.I.E., C.B., D.Sc. 

Sir John Cameron Lamb, C.B., C.M.G. 

Sir William Lee-Warner, K.C.S.I. 

Colonel Sir Colin Campbell Scott Moncrieff, 
K.C.S.I., K.C.M.G. 

Colonel Sir Richard Camac Temple, Bt., C.I.E. 

Sir William Hood Treacher, K.C.M.G. 

Treasurers. 

SirOwen Robeits, M.A., D.C.L., F.S A. 

Prof. John Millar Thomson, LL.D., F.R.S. 

Secretary. 

Sir Henry Trueman Wood, M.A. 

On the motion of the Chairman, a vote of thanks 
to the Scrutineers was carried unanimously. 

Sir Boverton Redwood, D.Sc., F.R.S. E., pro¬ 
posed a hearty vote of thanks to Sir William White 
for the able way in which he had conducted the 
affairs of the Society, as Chairman of the Council, 
dnring the pa.st } ear. So long as the Royal .Society 
of Arts was able to secure for its Chairmen of Council 
such men as Sir William, the Society would still 
continue on its prosperous career. 

The motion was seconded by Mr. Robert Kaye 
C rRAY, who said he was sure he Was only expressing 
the feelings of the other members of the Council 
in stating that Sir William White had proved an 
excellent Chairman, and that the meetings of the 
Council of the Society were a pattern for other 
societies. 

The motion having been carried unanimously, 

The Chairman acknowledged the vote of thanks. 
The meeting then adjourned. 


TRADE AND TRAFFIC BETWEEN 
CHINA AND INDIA. 

A remarkably interesting account of Western 
China, more especially in respect of the opportunities 
it offers for the opening up of communications with 
Burma and India, is furnished in the recent Consular 
Report from Teng Yueb (or Momein as it is called 
by the Shan tribes) for the year 1908. The 
province of Yunnan, in the extreme south-west of 
which Teng Yueh is situated, is of vast extent, the 
northern districts being fed and tapped by the River 
Yangtze, and the eastern looking to the railway and 
waterways of the south to keep them in touch with 
French Indo-China and Canton, while the west Is 
dependent on Burma for both its import and expiOrt 
markets. Although Teng Yueh has been a tieaty 
port since i9oz, thm ii no navigable river within 
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nine days’ journey, and its trade is dependent on four 
mule roads, all leading up from Burma across 
diflicult and mountainous country. Western Yunnan 
has been thus diiven to become self-supporting to a 
large extent. Rice and vegetables are produced in 
abundance, with the result that there is a large and 
prosperous population with substantial and comfort¬ 
able homes and lacking little but the cotton required 
for the blue clothing seen everj’where among Shans 
as well as Chinese. This for >ears past has been 
brought on mule back from Burma, and the construc¬ 
tion of a good road has proved that the traffic finds 
favour with the people. 

Among the products of the country are rice and 
opium, and of the former more is produced than is 
requiied for the food of the people; were it not for 
the prohibition of the export of rice there would be a 
good export. Similarly, opiun. was forbidden to 
cross the frontier into Burma, hut there was a steady 
demand for the pioduct in Chinese markets. From 
July, iqoS, howeser, there was a rigid prohibition of 
the cultixation of the poppy, followed by uprooting of 
the plants in most places. Where crops, yielding 
from 300 to 400 per cent, profit, were formerly rai.‘*ed, 
farmers aie now anxiously inquiring what substitute 
can be grown, profitable enough to enable them to 
bu\ imports from abroad. On the w»hole, the natives 
are a peaceful and well-disposed class and w'ell aware 
that improved means of transport and the removal of 
the prohibition against rice export would be probably 
the best solution of the difficulty. There are also 
evidences of mineral deposits, and orpiment is 
exported in considerable (|uaniities; but, owing to 
the difficulty of transport, the heavier minerals have 
only been worked in small quantities required for 
local consumption. Iron cooking pans and agri¬ 
cultural implements find their way to a certain extent 
from Upper Burma, but the price is too prohibitive 
for the trade thereon to develop. 

As foi .he trade during the year, the silver return 
was the best that has been reached, but on a gold 
basis it became an actual decrease, ownng to low 
exchange, the total being /,'235,449 as compared with 
/'28 i, 484 in the preceding year. 

There is a good sale for such light and strong 
articles as can stand the overland journey', viz., towels, 
enamelled ware, cotton, thread, ribbons, umbrellas, 
metal buckets, tinned milk, cube sugar, car{)enter 
tools, needles, and matches, ^uite poor towns in 
China, if only possessed of good communications, arc 
ready consumers of glass and kerosene oil, but the 
former is unknowm in Teng Yueh. 

Among the exports, raw yellow silk, hides, and 
musk figured prominently, the last item being evi¬ 
dently one of some commercial importance, for a 
traveller for a French perfumery firm is now engaged 
on his third musk-collecting expedition. Poniiss and 
cattle of a sturdy breed are raised on these mountain 
pastures, and these should presumably find a ready 
market in Burma. ^Judging from the climatk con- 
ditions—which include a rainfall of about 60 inches, 


most of this falling in nine months of the year, and a 
long-day winter with warm bright days and a light 
frost at night, the thermometer ranging from 29® to 
89*^ F.—the writer of the Report under review antici¬ 
pates that apples, peai.s, apricots, plums, cbenies 
would flourish, and given better communications, 
would prove a valuable addition to the exports. It 
is calculated that of the total trade entering Teng 
Yueh, about 70 per cent, proceeded inland, three- 
fourths of this quantity being probably consumed in 
Tali-fu and Yunnan-fu, one-fifth being transported 
across the upper Yang-tze and Sz-chuen, and the 
remainder finding its w'ay into Kwei-chow. The fart 
of this tiade making its way over mountain tracks 
for journeys of over two months shows that physical 
obstructions are no real hindrance to goods in 
popular demand. With the hope of establishing a 
good market for cigarettes, the British-American 
Tobacco Company have sent two travellers uHth 
gramophones and samples of cigarettes for free 
distribution among the Chinese, who seem quite 
willing to become regular customers for the goods, 
which clearly give satisfaction. 

The Tonkin-Yunnan Railway was expected to 
reach Meng-tse this spring, and will be rapidly 
pushed forward to Yunnan-fii. the pronncial capital, 
the completion of the line being promised early in 
1910. I he French rail-head will thus be brought 
within 220 miles of Tali-fu, the great distributing 
mart of Western China, while the British rail-bead at 
Bhamo will be 280 miles from the same goal, the 
60 miles difference meaning four days’ heavy march¬ 
ing for a caravan on the Yunnanese roads. And 
during the malarial months the Burma route is most 
prejudicial to the mule drivers, which is a further 
handicapping of the British route, and shows the 
urgent need of caiTying out the long-desired railw'ay 
communication between Bhamo and Tali-fu. The 
same point, it may be remarked, is dwelt on in the 
Burma Administration Report t which has just reached 
the India Office;, where it is pointed out that an 
important trade is greatly hampered by the want of 
easy communication in this direction. 


A NEW FIRE EXTINGUISHER. 

All who are interested in the question of fire ex¬ 
tinction are familiar with the dangers and difficulty 
inherent to combating conflagrations where petroleum, 
gasoline, benzine, 01 other liquids lighter than water, 
arc involved As is well know'n, the attempt to 
extinguish with streams of water in such cases 
results usually in a spreading of the inflammable 
liquid, an increase of ihe area of combustion, and 
a greater intensity of conflagration. The use of 
steam or of a cuirent of inert gas is available only 
for incipient conflagrations in well-closed rooms. 
It presupposes, also, the permanent location, on the 
spot, of stationary apparatus for the purpose. Accord- 
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ing to the American Consul at Chemnitz, a distinct 
step forward in the means of battling with such con¬ 
ditions has been made in Germany, where the use of 
a tenacious foam, dissipated with difficulty, has been 
found of gieat value in cutting off the supply of air 
necessary to maintain combustion, and thus extin¬ 
guishing llarae. The method and the requisite 
apparatus have been perfected at Salzkotten, near 
Minden, in Prussia, and ha\e been submitted to 
exhau^ti^'e tests by the heads of the fire brigade and 
others interested in the question of jrrotection against 
the dangers from combustible liquids. The apjiaratus 
employed consists of a simple metal cylinder, pro¬ 
vided wuth a long spout, and divided into two 
chambers. One chamber is charged with an aqueous 
solution of potash alum and sodium sulphate, the 
othei with a similar solution of sodium liicarbonate, 
sodium sulphate, and licorice extract. The cylinder 
is so arranged that, on being inclined or reversed, the 
two solutions mingle as they issue from the spout. 
There is no pressure evolved, and consequently 
the liquid does not issue with sufficient force to 
cause a spattering of the burning hydrocarbon 
upon which it may be jioured. The result of 
the chemical reaction between the alum and the 
bicarbonate, is a pumipt evolution of carbon dioxide 
which, in contact with, the licorice solution, forms 
na exceedingly stift and persistent foam. Such a 
layer oi foam, containing an inert gas upon 
the surface of a burning liquid, cuts of! all access 
of air, and combustion necessarily ceases. The 
temperature of the liquid may have reached a suffi¬ 
ciently high point, so that through e\aporation, 
bubbles of the vaporised hydrocarbon rise, foi a 
time, through the stratum of foam, and tongues of 
ilame flutter over its surface. These soon cease, for 
simultaneously with the evolution of the carbon 
dioxide, there is a loss ol latent heat, the temperature 
of the foam-yielding solution falls, and this, in turn, 
cools down the combustible liquid. The solution acts 
thus, in a double manner, as a protective agent. 
Among the numerous tests to which the apparatus has 
been submitted by the heads of fire departments in 
Germany, the following, by the head of the Hanover 
department, may be mentioned. An iron vessel, 
five and a-half by two and a-half feet in size, and four 
inches deep, received a charge of eighteen gallons of 
benzine. Benzine was likewise poured on the ground 
where the vessel rested. The liquid in the vessel, and 
outside the same, was lighted, and allowed to bum 
for three minutes. The contents of two foam extin¬ 
guishers were then allowed to flow over the whole. 
Combustion was promptly arrested. The superin¬ 
cumbent layer of foam was then removed, and the 
benzine lighted anew. The attempt was now made 
to extinguish the flames by means of water, first with 
a simple, portable house extinguisher, and then, with 
the use of the city water supply, issuing from a two- 
inch hose. In neither case could the fire be cstin- 
guisbed. On the contrary, the area of combustion 
iras rapidly extended, until it covered over forty 


square yards. It w'as then nccessaiy to discontinue 
the use of the hose, on account of the danger to the 
buildings surrounding the court in which the experi¬ 
ment was conducted. The success attendant upon 
this and similar tests has led to the con\iclion among 
Geiman authorities on protection against fire, that the 
foam extinguisher is capable of rendering \aluable ser¬ 
vice in all places where combustible liquids are stored, 
and especially in automobile gaiages, and motor 
yachts. The use of liquid fuel lor rapid locomotion 
by land, water, and air is extending so lapidly, that 
the new protective, it is said, will meet a distinct 
need. 


FOREIGN SHIPOWNERS AND 
INSURANCE FUNDS 

It is often urged by British shipowners that they 
labour under gieat disadvantages as compaied with 
their foreign competitors in that then oljligations to 
their Clews are gieater. A return just I'^sued at the in¬ 
stance of Lord Muskerry does not altogctliei sujiport 
this contention. Indeed, it shows that in some 
important res])ects, and in some c<'untue^. more is 
done for the foreign sailor than hitbeiio has been 
done for the British. Take, for cvaniple, old-age 
pensions, and widows’ and oiphan"* pensions. In 
Austria-Hungary members of the niercuntile marine 
have no legal claim to pension, but tbeio is a charit¬ 
able fund, under official control, foi the lelief of old 
and disabled officers and seamen, and their widows 
and orphans. In Belgium, ow ners of n.eichant vessels 
arc under obligation to pay to the Seamen’s Benevo¬ 
lent bund tCaisse de Secours el de Pn\oyancei, a 
sum amounting to i A per cent of the total expended 
on the wages of all the seamen they employ. All 
officers, mechanics, sailors, stokers, stewards, cooks, 
and apprentices sailing under the Bcdgian flag, and 
enrolled on the ship’s books, with the exception of 
seamen in Government service, and poluemen, have 
to subscribe to the fund a sum amounting to 3 or 4 
per cent, of their wage.s, according to their rank. Out 
of this fund pensions amounting to/'q in the case of 
cabin boys, and running up to ^^30 in the case of 
captains, are granted {a) in the case of inability to 
work on acconnt of old age, or on account of an 
accident met with while in the exercise of their 
calling; {b) in the case of infirmities incurred in the 
exercise of their calling. Widows of seamen who are 
members of the benevolent institution receive, under 
certain specified conditions, a pension varying from 
^9 to ^^24, and an addition of £1 lOs. 8d. to for 
every child under 18 years of age. In order that the 
widow may receive a pension her husband must have 
contributed to the benevolent fund for 20 years, and 
have been at sea for 15 ; their married life must also 
have lasted for a year. An orphan’s pension is the 
same as that of a widow without children. Should 
there be more than one orphan in a family a farther 
sum of £i 16s. 8 d. to £s gnjoited for every addi¬ 
tional child. 
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Danish shipowners have no obligations towards 
their captains, officers, and crew as regards such 
pensions, but in France pensions are paid to all sea¬ 
men on the register who have done 25 years* service 
in the navy or mercantile marine, and have reached 
the age of 50, unless previously incapacitated from 
work by illness. The pension for widows of seamen 

fixed at half the maximum pension granted to the 
husband. After the death of the mother, or if she 
forfeit in any way the right to the pension, the child 
or children of the deceased pensioner receixe, what¬ 
ever may be their number, an annual sum equal 
to the pension that the mother would or might have 
drawn. The sum of 3 per cent, on the wages of 
seampn engaged by the month or vo) age is paid into 
the “ Caissc des Invalides,** and the same percentage 
is also paid on the wages of seamen employed in the 
whale and cod fisheries. Owners and managers of all 
kinds of vessels and trades pay a tax of per cent, 
on all wages inserted in the ship’s articles. The pre¬ 
sent subscription from seafaring men, whether on the 
register or not, engaged in ocean navigation, the 
international coasting trade, and deep sea fisheries is 
I percent, on the salaries of officers, and J j>er cent, 
on the wages of seamen. And there is a national funtl 
for the benefit of sailors against the risks and acci¬ 
dents incidental to their profession. 

In Germany the owner of a merchantman is not, 
as a rule, personally liable lor compensation to 
seamen in case of accident. This burden is met by 
compulsory insurance, based on the principle of 
mutuality. The law as to it rests on thiee main 
principles : (i) that all persons employed at sea roust 
be compensated fot accidents occurring in the course 
of their carrying on their w'ork ; (2) that the neces¬ 
sary funds for this compensation must be provided by 
the shipowners alone ; and (3) that this compensation 
must he provided by the shipowners to the extent of 
their trade. As with accident insurance, so is the 
provision to be made for old age taken out of the 
hands of the single employer, for the single case, and 
is regulated by general public legal rules, and here 
the liabilities of the shipowner are the same as those 
of every other employer. The “ Invaliden Versiche- 
rungsgesetz” of iSqq includes, in the same degree, 
the ships* crews of all German merchantmen, without 
distinction as to their size or purpose. It embraces 
also foreign seamen, though they can, by a decision 
of the Federal Council, be excluded from the insur¬ 
ance. But in that case the employer is bound to 
provide the shate which would otherwise fall to them. 
Widows and orphans of seamen enjoy certain ad¬ 
vantages from the accident insurance funds, but fur¬ 
ther than this there does not exist in Germany at the 
present time any liability on the part of shipowners 
to provide for the widows and orphans of seamen 
employed by them. A Bill has, however, been intro¬ 
duced to provide for them, and is likely to become 
law. 

In Italy shipowners are responnble for the deduc¬ 
tions from the wages of their crews which are due to 


the “ Fund for the Incapacitated of the Mercantile 
Marine,” whose objects are: (i) to provide j^cii^ions 
and assistance to incapacitated seamen insciibed in 
the registers of seafaring men who have contributed 
to the fund ; (2) to give assistance to seamen navi¬ 
gating under the national flag who may be destitute, 
or suffering from serious and unforeseen misfoi tunes. 
The contributions from seamcn*s wages to thi-^ fund 
vary from 4s. per month for a master mariner of a 
foreign going vessel to 8d. for a cabin boy. Assist¬ 
ance is given to widows without, or according to 
number of, children by the Fund. In the Nether¬ 
lands, no provision is made for old-age pcn'»ions, or 
pensions to widows, and the same remark applies to 
Norway, Russia, Spain, and Japan. In Sweden, the 
Royal Regulations for Seamen’s Homes pioMde for 
pensions to be paid by the seamen’s bonier to sailors 
either injured or in permanent ill-health, or too old 
to work, in proportion to their circumstance^, and 
the same Regulations which provided for the hus¬ 
band or father, provide for the support of widows 
and orphans by the Seamen’s Homes. There is also 
accident compensation. 


THE SOCIETY OP ARTS AND 
AFFORESTATION. 

One of the first objects to which the Socieij of 
Arts devoted it-> attention, w’as the encouragement of 
tree-planting, and as this fact is constantly refeiied to 
in discussions about aftbrestation, it may be interest¬ 
ing to give a few* figures as to what was actually done. 
In i758'-four \ears after its establishment— the 
Society, in view of the fact that ** a continual supply 
of useful limber is absolutely necessary, as well foi the 
ornament and convemency, as for the stcurity of these 
kingdoms,” ofleicd a number of premiums, generally 
in the form of gold or silver medals, for the planting 
of various kind^ of trees. These premium^ weie con¬ 
tinued from year to year till 1835, and in this period 
no fewer than 115 gold and 34 silver medals, in addi¬ 
tion to a few* |>ecuniary premiums, amounting to .some 
£ 200 f wm awarded. It is impossible to state with 
exactitude the number of trees planted which these 
awards represent, for although, in some case^, the 
particulars are given in the records of the Society with 
extraordinary precision, in others, such phiases as 
“ extensive plantations ” are used ; but at the very 
lowest estimate this number must have consuleiably 
exceeded 50 million, of which some 20 million were 
firs and larches, and some 15 million oaks. 


DEW-PONDS. 

In Mr. George Hubbard’s paper on ” Dew-ponds,” 
read before the Society on March 3rd (see Journal 
of March 5th, 1909* P- 335 )> If Is stated “ that at 
Gibraltar a large portion of the rock has been covered 
with corrugated iron on a wooden backing. On this 
surface the warm moisture-laden wind becomes chilled, 
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and the dew is deposited, and if I am rightly informed 
Gibraltar has now a supply of pure water.** 

Full details of the water system of Gibraltar may 
be found in the “ Gibraltar Directory,’* pp. 7 and 8 
of the section ‘‘Historical Notes,** from which it 
appears that the supply of water for dietetic purposes 
depends entirely upon the rain-water collected oi> 
specially prepared areas, supplemented when neces¬ 
sary by distilled sea-water. 

“ In the year 1003,” says the Directoty^ “ an addi¬ 
tional area w‘as prepared as a collecting ground for 
rain-water on the sand slope over Catalan Bay, on 
the east side of the Rock. Ten acres of the sand 
were covered .by galvanised corrugated iron sheets, 
with a channel at the bottom, from which a tunnel 
700 yards in length was constructed; through the 
tunnel the water flows by gravitation in four reser¬ 
voirs."’ 

This work of laying down the “ galvanised corru¬ 
gated iron sheets on creosoted fir framing,** was 
designed aiul executed by Mr. Wallace Copland, 
Engineer to the Gibraltar Sanitary Commissioners, 
and appears to have been carried out not foV an) pur¬ 
pose in connection with the formation of ‘‘ dew- 
ponds,” hut merely as a means of collecting the rain. 


ARTS ANB CRAFTS. 

AVr*" Lussfre Pottery .—There have been so many 
new de\eIopments in artistic pottery, both at home 
and abroad in recent years, and so large a number of 
these have been connected with chemical experiments 
in various glazes, that one hardly looked for anything 
fresh, especially in the direction of flambe and lustre. 
Ever since the last i*aris Exhibition (and for some 
little time before it) experiments have been made all 
over Europe in the direction of crystalline glazes, and 
within compaiatively recent years''at home we have 
seen both the wonderful re-discovery, as it might 
almost be called, of painted lustre first attempted by 
Mr. de Morgan, and brought to such perfection by 
Mr. Burton, of the Pilkington Tile and Pottery Com¬ 
pany, and also Mr. Bernard Moore’s admirable 
flambe. During the last few weeks, however, Mr. 
Goddard, of Messrs. Ashworth and Co., has been 
showing in London some results of his experiments in 
Staffordshire lustre. Mr. Goddard, so far at any rate, 
has not attempted anything In the way of painted 
lustre, but has contented himself with obtaining 
lustrous effects in his glazes—and many of his results 
make not only gorgeous lustre but beautiful colour- 
two things which do not always go together. It is 
apparently copper lustre with which Mr. Goddard 
works exclusively; at any rale none of the pots shown 
suggested at first sight silver lustre. Perhaps one of his 
most striking productions is the practically black glaze 
which in the light glitters with all the colours of a very 
brilliant rainbow. This he has often displayed oil 
eight-sided bowls, where the various angles at 
vMdh the sections are seen makes them all take 


different coloiurs. He showed also a number of small 
vases in rather neutral coloured glazes, very unusual 
in lustred ware, and some of them were extremely 
delicate in effect. Amongst the most interesting 
pieces, however, are those in which the copper 
oxide has developed, as it were accidentally, into 
both turquoise blue and a deep ruby red, the con¬ 
trast subtly harmonised by the sheen of lustre over it 
all. But, perhaps, the most delicate combination of 
colours occurred in a vase quite like a peach in 
effect, a peach which has ripened on one side only. 
It varies from a deep blush pink on the one hand to 
a pale greenish yellow on the other. Some of the 
delicate colourings where pale tints are flecked with 
little spots of pink are also very successful. The 
more startling colour schemes, where a vase varies 
from orange to deep melon green, or to a fine dark 
blue, have not the sublety of the more delicate 
effects, and would, perhaps, pall upon one after a 
time, though they are quite interesting to see. 

Mr. Goddard has succeeded not onl\ in producing 
lustre ware, hut in getting a number of new and 
beautiful combinations of colour. There is, of course, 
always an element of chance in this kind of thing 
(the fire may treat one piece kindly and practically 
spoil another; but the pots be exhibited went to 
show that be had a very adequate control over his 
material—that he had not only worked with a wide 
range of colours but knew pretty well how his ware 
was coming out of the kiln. 

Arts and Crafts at Shepherd's Huge ex¬ 

hibitions, though they veiy often contain a good deal 
of interestirvg work, are not generally easy places in 
which to find objects of decorative interest; and this 
year’s show at the White City is no exception to the 
rule. From the plan, one would suppose that nothing 
would be easier than to iiispect the Palace of Decora- 
ti\e Art and the Palace of Applied Arts and Crafts, 
and to find at once all that was to be seen in the way 
of art and workmanship; but this is not by any means 
the case. The Palace of Decorative Arts, apart from 
a show of statuary, a large and good collection of 
photographs, and a few pictures, contains, it is true, a 
quantity of furniture exhibited by firms of repute, but 
this is almost all of it old, or on old lines—practically 
a retrospective exhibition rather than a show of the 
current workmanship of to-day—while the Palace of 
Applied Arts and Crafts (the stand.s are not yet all 
completed, and it is, therefore, perhaps, hardly fair to 
judge of its contents) seems to be mainly given over 
to manufactured jewellery. Indeed by far the biggest 
collection of craft work is to be found in tbe Women’s 
Palace—though even here one is sometimes puzaled 
to find the connection between the exhibits and the 
title of the building in which they are collected. The 
International portiem of the exhibition is, as such 
things usually are, a sort of mixture of a British 
bazaar and a street in a continental town; but there is 
enough in it to throw some side lights on what ia being 
done in a few places abroad. The Dutch metilwoth 
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and pottery—more especially the Arnbeim ware— 
remind us (if we need reminding after the exhibition 
last year) that in Holland the Art Nouveau which we 
think of here already as ancient history, is by no means 
dead; whilst the Florentine leatherwork shows how 
the practice of lacquering leather has regained ground 
in the last few years—and how much more satisfactory 
is the colour of the Italian work than that of the 
corresponding English production. 

The most important pieces of decorative work 
shown in the Palace of Decorative Arts, apart from the 
sculpture, much of which is, of course, in a sense 
decorative, are the two enamelled plaques and the 
large peacock candelabrum carried out in copper 
and enamel, exhibited by Mr. Alexander Fisher. Of 
the carpets, the beautiful examples shown by Messrs, 
Cardinal and Harford are, of course, all Oriental and 
the finest specimens are old. Messrs. Treloar’s 
exhibit IS interesting as including not only a number 
of Eastern carpets obviously made to European order, 
but also some very fine Axminsters. It is interesting, 
too, to see almost side by side, a remarkably satisfac* 
toiy Axminster rendering of a beautiful sixteenth 
century Persian carpet from South Kensington and a 
rug bearing the Royal Arms made in the East. One 
smalli«'h room is devoted to furnishing silks. The\ 
aie mostly after old patterns, but those few that are 
modem aie very much up-to-date. Some of the 
puiples and mniues and kindred shades are very fine. 

One !•> lathei at a loss to understand why Mr. 
Howson Taylor’s j>ottery should be shown in the 
Women’s Palace except that it was there last year;— 
and there U is again—together with a few other 
exhibits which do not seem to have any special rela¬ 
tion to women's work Amongst the general 
exhibits mo>t worthy of notice are the bookbindings 
of Miss (icd)c and the jewellery of Miss E. Rim- 
mington. This last, though on lines not altogether 
different fiom what other people aie doing, is suffici- 
entlv unlike other work to be distinctively the artist’s 
own—anil is. moreover, good both in design and 
workmauship. It is only natural, however, that the 
greater part of the arts and crafts exhibits in the 
women’s section should be connected with needle¬ 
work, and there is quite a varifed show of lace, em¬ 
broidery, and such like; but it is, for the most part, 
rather the output of village industries than the pro¬ 
duction of vciy technically skilled workwomen. 

From Narbett, Pembrokeshire, comes a case of 
quilted dressing-gowns, dressing-jackets, bedspreads, 
and other objects which reveal the fact that quilting 
is after all a British industrv’, and that those who 
admire the quilts to be seen in Sicily and elsewhere 
abroad, could with a little trouble get quilted things 
in this country quite as interesting in their way. 
English quilting in the old days was mainly, it is 
true, white stitched with white, and though the show 
at Shepherd’s Bush is for the most part in colours, 
the stitching is of the same tint as the ground : but 
there is no reason why use should not be made of 


contrast in colour betw'een the ground and the 
stitched pattern upon it. 

There is lace from Ireland and elsewhere, but the 
most interesting show of this kind is that from 
Kingston Bagpuize and Longworth (Berkshire), 
where old Italian and other designs are reproduced 
by the villagers in gold, silver, or aluminium as the 
case may be. Some of the patterns are very satis¬ 
factory, and care is taken to get and to utilise diffe¬ 
rent shades of gold and silver. Embroidery and 
drawm thread work are <ihown from places as distant 
as Hungary and India as well as from those much 
nearer home. There is a smallish frame of work from 
Dunlcckney, County Carlow, Ireland, which includes 
a few pieces which, both m colouring and design, are 
at first sight, curiously Oriental. On closer inspection 
they remind one to some extent of a certain kind of 
work done in Brittany—itself reminiscent of Oriental 
needlework. 

Although there is not as much modern craft work 
to be seen at the White City as the descriptions of the 
“ Palaces” might lead one to expect, there is never¬ 
theless scattered over the exhibition a suBicient 
quantity of such work to prove interesting to those 
who care for such things—only they must not mind 
the trouble of looking for them amongst a v^aried 
collection of other objects. 


NOTES ON BOOKS. 


Private House Ekkctric Lighting. By 

Frederic H. Taylor. Third Edition. London: 

Marshall and Co. 

This little manual will be found to give just the 
amount of information required by anybody using 
the electric light or contemplating its installation. 
Systems of wiring are described ; the ordinary' ap¬ 
pliances, switches, lamps, fuses, and fittings generally 
are all figured and described ; the cost of an instal¬ 
lation and its working is discussed, and there is a fina 
chapter upon generators. 

Special Hospitals. By Richard Kershaw. 

London: George Pulman and Sons, Ltd. 

To those who claim s[>ecialism as the monopoly of 
modem times the historical chapter which opens this 
Utile work should prove enlightening. “ Specialism 
in medicine,” says Mr. Kershaw, ** was nowhere 
more developed than in the ancient universities of 
Egypt, of Greece, and of Rome. In Egypt the 
sacerdotal doctors divided the human body into 3G 
anatomical parts, each part being dedicated to its 
own special deity;” and he quotes Herodotus to 
show that ** every corner is full of physicians, some 
for the eyes, others for the head, many for the teeth, 
and not a few for the stomach and belly.” According 
to Georg Ebers, ” whoever required a physician sent 
for him, not to his own house, but to a temple. 
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Theie a statement was required of the complaint 
fiom which the sick person was suffering, and it was 
left to the principal of the medical staff of the sanctuary 
to select that master of the healing art whose specie! 
knowledge appeared to him to be suited for the treat¬ 
ment of the case/’ It is possible, of course, that 
the medical and surgical methods of ancient Egypt 
might appear somewhat crude to the modern prac¬ 
titioner, but the gold filling which has been found in 
the teeth of mummies shows that in dentistry, at 
least, no little progress had been made qyen in the 
time of the Pharaohs, 

A great many centuries had to pass before this 
country could vie with the ancient world in the 
matter of medical ‘specialism. In the sixteenth 
century so Utile progress had been made here in 
medicine that “ it was held in both St. Andrews 
and Glasgow Universities to be a section of the 
theological faculty, until at the University of Aber¬ 
deen the first piofessor of medicine, and the only 
teacher of medicine then in Britain, was appointed, 
and paid at the rate of *,ten rqerks yearly.’ ” 

The nineteenth century, however, witnessed a 
sudden and great development of special hospitals in 
jthis country. In 1801 the Lopdon Fever Hospital 
was founded, and in 1804 the Royal Ophthalmic Hos¬ 
pital. In the following year the citizens of Glasgow 
built a Lock Hospital, while in 1806 an Eye Hos¬ 
pital was opened in Exeter. Thenceforward the 
growth of special hospitals continued in evei- 
increasing numbers, until at the close of the century 
the United Kingdom boasted some 170 institutions 
for all kinds of diseases. The illustrations which 
Mr. Kershaw has chosen for his book are not with¬ 
out interest. One of the first represents the temple 
at Epidaurus, where a patient is sacrificing while his 
injured leg is being licked by the sacred servant. The 
last is a photograph of the operating theatre of the 
London Throat and Ear Hospital, fitted with all the 
appliances of the most modern science. 


GENERAL NOTES. 

BrusseLsS Exhibition.^ The Royal Commission 
for the Brussels Exhibition have issued a memoran¬ 
dum containing information for exhibitors, from which 
it appears that the space ta be occupied by the British 
Section is a little over 200,000 square feet. There 
will be a charge for space, varying from 2g. 6d. to 
6s. per square foot. The higher charge includes cost 
of show-cases, the handling of goods in transit iVom^ 
the railway to the exhibition space, storage of empty 
cases, and re-loading at the close of the exhibition. 
The installation of machinery is not included. The 
Commission will pay half the charges for motive 
power supplied to macfaineiy to illustrate processes of 
pfanuCacture. A uniform scheme of decoration will 
adopted, and various additional facilities will be 


provided for exhibitors and their agents. The Belgian 
State Railways charge full rates on the outward 
journey, but undertake to return exhibits free. The 
British railway companies make a reduction of 50 per 
cent, on returned exhibits—presumably the full charges 
will have to be paid for the outward journey. 

Town Planning and Housing Exhibition.— 
A Town Planning and Housing Exhibition will be 
held at Hampstead Garden Suburb, from July 14th to 
August 7tb. A number of cottages and houses in the 
Garden Suburb will be open for inspection, and a 
large collection of plans, models, &c., will be on view 
in the Institute During the Exhibition, lectuies and 
conferences will be held. Admission w’lll be free on 
presentation of visiting card. 

Bke Disease.— The Board of Agriculture and 
Fisheries desiie to warn all bee-keepers that an out¬ 
break of disease, believed to be identic.il with the 
Isle of Wight bee disease, has occurred in several 
hives in Buckinghamshire. This disease, which has 
destroyed almost all the bees in the island from which 
it takes its name, is due to a bacillus closely re¬ 
sembling the bacillus of Plague, and no leniecly ior it 
is known. It is of the utmost importance, therefore, 
that bee-keepers should take every precaution to 
prevent the disease spreading, and they are strongly 
advised to keep a careful watch for anv signs of its 
appearance. A full description of the disease was 
published in the Journal of the Board oj Ayj uultute 
for February, 1909, and bee-keepers w'ho find sv mptons 
of disease corresponding to the description there 
given should communicate with the Board of Agri¬ 
culture and Fisheries, 4, Whitehall-place, London, 
S.W. 

Employment of Children.— Attached to the 
annual report of the Chief Inspector of Factoiies and 
Workshops is a report by Miss Squire, one of the 
lady inspectors, on the employment of children and 
young persons. An enquiry was made by Miss Squire 
into the mam features of the employment of children 
in carding of hooks, eyes, and buttons in Birming¬ 
ham. The investigation showed that children of from 
7 to 13 years of age are employed to a very consider¬ 
able extent, often at late hours by artificial and 
insufficient ligkl) straining to the eyes, in this 
monotonous and tiring work in theii own homes; 
that the work is largely dependent on child 
labour, and is miserably paid, being a last 
resource of poverty where there are children to 
help. The employment cannot at present be regu¬ 
lated as it is excluded from the scope of the Factory 
Act by Section 1x4, and from the Children’s Em¬ 
ployment Act, the parent being the employer. Some¬ 
times the work was found to be supplementary to 
Poor-law relief. Further inquiry seems to be 
needed. 
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NOTICES. 

THE ALBERT MEDAL OP THE 
SOCIETY. 

The Council of the Royal Society of Arts 
attended at Marlborough House on Wednes¬ 
day, the 7th inst., when His Royal Highness 
the Prince of Wales, President of the Society, 
presented its Albert Medal to Sir Andrew 
Noble, Bart., K.C.B., D.Sc., D.C.L., F.R.S , 
“ in recognition of his long-continued and 
valuable researches into the nature and action 
of explosives, which have resulted in the great 
development and improvement of modern 
ordnance.** 

The members of the Council present w^ere :— 
Sir William H. White, K.C.B., LL.IX, D.Sc., 
F.R.S. (Chairman), Sir Steuart Colvin Bayley, 
K.C.S.I., C.I.E., Thomas Jewell Bennett, 
C.I.E , Sir George Birdwoud, K.C.I.E., C S.I., 
M.D., IX.D., Lord Blyth, Sir William Bous- 
field, M.A., LL.D., Henry Taylor Bovey, 
LI-.l),, F.R.S., William Henry 

Davison, M.A , The Hon. Sir Charles W, Fre¬ 
mantle, K.C.B., Sir John Cameron Lamb, 
C.B,, C.M.G., Sir William Lee - Warner, 
K.C.S.I., Sir Westby Perceval, K.C.M.G., 
Sir William Henry Preece, K.C.B., F.R.S., 
Carmichael Thomas, Prof. John Millar Thom¬ 
son, LL.D., F.R.S., Sir William Hood 
I'reacher, K.C.M.G., and Sir John Wolfe- 
Barry, K.C.B., F.R.S. 

PRACTICAL EXAMINATIONS IN MUSIC. 

The practical exaniinatipns in Music were 
not concluded this year until the 3rd July, too 
late for the results to be included in the 
Report of the Council. XJiey lasted for 10 
days. 

The examinations were conducted by Dr. 
Ernest Walker, M.A., and Mr. Burnham 
Homer. 


The system of examination was the same as 
that for recent years. For instrumental musi6 
certain standards are given, and candidates 
are asked to select for themselves which of 
these standards they choose to be examined 
in. The standards range from easy to very 
difficult music. For each standard a list of 
music is given for study, and from this list 
candidates select the pieces they will sing or 
play. Candidates are expected to play or sing 
the pieces which they have prepared, to play 
or sing a piece, or portion of a piece, at sight, 
and to play certain scales. 

In all, 400 candidates entered, and of these 
392 were examined, a decrease of 40 as com¬ 
pared with last year. There vtere 298 passes 
and 94 failures. 

The following were the subjects taken up :— 
Piano, singing, violin, violoncello, clarinet, 
and flute. 323 entered for the piano, 247 of 
whom passed; 5 1 entered for the violin, of 
w'hom 36 passed ; 3 entered and passed for the 
violoncello ; 13 entered for singing, of w’hom 
10 passed; i entered and passed for the 
clarinet, and i for the flute. One medal was 
awarded. 

The Examiners mention the following points, 
as some to which candidates and their teachers 
might, with advantage, pay special attention. 
The sight-reading, especially of the singers 
and pianists, was, on the whole, inferior; the 
tone-quality of the pianists (more especially in 
the junior grades, but to some extent in all) 
was often susceptible of decided improvement, 
and more thought might well be applied to the 
inculcation of the technical methods necessary 
to secure tone-quality; among the pianists, 
pedalling was often a weak feature, and 
among the violinists the bowing was often stiff. 
In many cases, candidates entered for a 
standard for w^hich their attainments were, as 
yet, hardly sufficient ,* but, dn the other hand, 
a considerable number gave evidence of tsilent 
and good training. 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 

THE PUBLIC SUPPLY OF ELECTRIC 
POWER.* 

By G. L. Aim:>enhrooke, M.I.E.E. 

PART 1. 

CONNECnON WITH LIGHTING. 

When about twelve years ago the question 
of the distribution of electric power hist 
seriously arose in this country, it was thought 
that it would be necessary to separate it from 
the supply of electric light, except where the 
power users were small, on account of the 
difference in pressure caused by throwing 
large motors on and off the supply mains. 
These differences were important at the time, 
and in the egislation relating to power supply, 
supplies for power and lighting were largely 
differentiated. Since then, however, improve¬ 
ments in prime mevers, particularly the adop¬ 
tion of the steam turbine, distribution at 
higher pressures, and the better design of 
motors and of appliances for starting them, 
have brought it about that in properly designed 
systems of sufficient size the pressure in the 
mains can be kept within such limits that good 
lighting is practicable from the same mains 
which supply power. 

An electric power station of modern type is, 
therefore, capable of supplying electric energy 
for all purposes, including heating, and to 
avoid unnecessary capital expenditure and 
duplication of supplies it is advantageous that 
the different classes of services should be 
supplied from the same source. 

1 mention this at the outset because electric 
lighting legislation in the United Kingdom 
has been a barrier to electric supply on a 
wider basis, and still remains so, and because 
my subject is already tdo extensive to permit 
me to refer to lighting supply at any length. 

Preliminary. 

I wish also to commence by asking the 
indulgence of my hearers for the method of 
treatment which 1 have^^dopted on the subject 
of the^e lectures. 


Cour»e consisted of thf«o lectures, delivered o 
February i. In re-arranging th 
' for publication, the lecturer hat prelbrred to dhid 

four parts. 


To be successful the supply of electric power 
or energy must rest on an economic basis; 
there are other points which tell considerably 
in its favour and Which are not capable of 
being expressed in figures, but speaking gener¬ 
ally cost is a governing factor. 

It is impossible, therefore, to avoid making 
this a considerable feature in any compre¬ 
hensive presentation of the subject, and the 
importance of the technical points which arise 
is approximately measured by the way they 
bear on it. Although, therefore, the technical 
side is to myself and probably to my audience, 
the more interesting, I have felt compelled to 
discuss the economic sides of the question at 
considerable length. The bearing of the tech¬ 
nical points will then, I think, be better under¬ 
stood and the possibilities of development be 
more correctly estimated. 

Uses of Electricai Power. 

As the adoption of the electric motor for 
driving machinery is now becoming so universal 
not only in manufactories, but in the mining and 
other industries, and electric power supply is 
making progress for railway working besides in 
its application to tramways, lighting, and heat¬ 
ing, it will be worth spending a little time to 
commence w'ith, in trying to form some concep¬ 
tion of the e.Ktent to which power is at present 
used in this country, and the proportion of it 
which has already been electrified. 


Coal Commission Report. 

There are, unfortunately, no direct statistics 
of this as yet, though 1 hope such will be 
obtainable when the report of the industrial 
census which is now being taken is forth¬ 
coming. Some estimates weie, however, made 
at the time when the late Coal Supply Commis¬ 
sion were sitting, and these, coupled with ex¬ 
perience gained in connection with electric 
power supply, enable a few figures to be put 
forward which arc at any rate of the right order 
though they may not be very accurate. 

According to the Coal Supply Commission 
report, there were used in 1903 about 


53,000,000 tons of coal in factories. 


iS,000,000 
13,000,000 
5,000,000 
38,000,000 
15,000,000 
32,000,000 


mines. 

railways. 

brick and chemical works, 
iron and steel works, 
gas works, 
domestic purposes. 


And probably those figures are not far from 
correct now. 
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Horse*Power in IJnitki) Kingdom. 

Of course, a great deal of coal is used 
for heating, but, taking this into consideration, 
it would appear, from the above and other 
data, that the total horse-power installed 
in the United Kingdom in factories and mines 
is something under 9,000,000 horse-power, 
including gas-engines, and there is also about 
1,300,000 horse-power installed in electric 
lighting, pow’er, and tramway stations. 

To estimate the amount of power used on 
railways is not easy owing to the difficulty 
of defining what is the horse-power of a 
locomotive; but it would appear that if the 
railways of the United Kingdom w’ere all 
driven electrically with power supplied from 
large generating stations, the horse-power 
required would be well under 2,000,000. As 
an interesting side issue, it may be worth 
noting that there must also be much over 
500,000 horse-power installed in motor-cars 
and motor omnibuses in this country at the 
present time, and that this total is certain to 
be greatly increased in the near future. 

These figures must be taken as very approxi¬ 
mate, but in the absence of more definite 
information they are useful in giving some 
idea of the magnitude of the problems in¬ 
volved. It is also interesting to have some 
data show'ing the amount of power by which 
the population of this country has supplemented 
its own efforts to reach our existing state of 
civilisation. It will be noted that this is in 
the neighbourhood of } horse-power for each 
person for all purposes. The writer considers 
that this is rather an over than an under 
estimate, as he invariably finds that power 
users have a tendency to exaggerate the 
amount of power they use and to under 
estimate the amount of coal used per horse¬ 
power hour. 

In the United Stales it has been usual for 
some time to take a power census every five 
years, and the figures of the last, viz., 
1905, are quoted in the Electrical Review 
of October nth, 1907. Without going into 
detail it may be said that the figures show a 
total of nearly 15,000,000 horse-power in use, 
including water-power, the figures for electric 
supply being for the same date about three 
times those for this country. The United 
States population is of course double that of 
Great Britain, but nevertheless these figures 
are worthy of the consideration of politicians, 
as it is evident that no unnecessary obstacles 
should be placed in the way of poi^er supply, 


if this country is to maintain the place it now 
holds. It is also worthy of note that between 
1900 and 1905 the horse-power installed in the 
United States is stated to have increased 
40 per cent. 

To return, however, to our subject. Out of 
the 8,000,000 to 9,000,000 horse-power em¬ 
ployed in the mines and manufactures of this 
country, probably 70 per cent, is situated 
within populous districts, since over 78 per 
cent, of the population live in such districts, 
and manufactures, mining and population are 
always closely associated. 

Power Capabj.e of being Supplied from 
Plmilic Supply. 

Of course some of this power is not suitable 
for conversion to electric driving, and sOme 
has already been converted, but we shall 
probably not be far wrong in saying that 
there is at this moment in Great Britain over 
4,000,000 horse-power of engines situated in 
towns and urban districts and their neigh¬ 
bourhoods, and within the central portions of 
the areas of the power supply companies who 
have been granted acts for this purpose, and 
which could be economically replaced by 
power supplied from properly grouped stations, 
the remainder being in large works and 
collieries or works situated in the more rural 
districts which can probably most advantage¬ 
ously produce their own electric supply. 

That the possession of cheap power in a 
form which is easily sub-divided, and utilisable 
over large areas, would lead to extensions in its 
use, is also manifest, though it is impossible 
to define this in figures. 

Economies 10 be Effected in Use of 
Coal. 

To give an idea of the economies to be 
effected if the best modem practice were 
generally adopted for generating power, the 
Coal Commission estimated that if electric 
driving and the most modern plant were 
universally substituted in collieries for the 
plant at present in use, the coal consump^ 
tion which now is more than 6 per cent, of 
the total coal raised would be reduced to 
one-third, and it is safe to say that if elec¬ 
tric main winding which is now coming into ♦ 
,use, w^ere also adopted, and if the supply were 
furnished by grouped stations where prac¬ 
ticable, even this economy would be exceeded, 
so that there would be a saving of coal in this 
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industry alone of some 12,000,000 tons, which 
at the low value of 5s. per ton, would effect a 
saving of ^3,000,000 per annum. 

The saving of coal by adopting electric 
driving and grouping the power supply as far 
as possible would not be so great in other 
industries as in mining, but it is a moderate 
estimate of what w»e know the savings to be 
by grouping or using the most efficient modem 
isolated plant to say that the coal consump¬ 
tion, taking all other industries, could on an 
average be reduced to half of what it is now, 
or by over 20,000,000 tons per annum, of an 
average value of nearly 0,000,000 if car¬ 
riage and handling is included. The annual 
cost of this power at the average figure of 
per horse-power, including interest and depre¬ 
ciation. is for all industrial purposes in excess 
of ;^50,000,000 per annum. 


Industrial Districts of United 
Kingdom. 


Most of the power used in the United King¬ 
dom is located in fairly well defined areas, of 
which Lancashire and Yorkshire are the prin¬ 
cipal ; then follow the North-East Coast, then 
the Midlands, next the Clyde Valley, and 
South Wales, and lastly the metropolitan area. 
There are besides these several other districts 
of less considerable dimensions. * 

There being this opening for electrification 
and for power supply, we have next to consider 
how the demand is being* met. This is now 
being done in three ways :— 

(1) * Manufacturers and mine owners are in¬ 
stalling their own plant. 

(2) Supply is being given from the stations 
of electric power supply companies, w’hich were 
established for this purpose. 

(3) Supply is being given from the public 
supply stations established primarily for light¬ 
ing towns, of which, outside London, the 
larger proportion is in the hands of the local 
authorities. There are in all now 451 of these 
undertakings throughout the country, of which 
2^97 are in the hands of the local authorities 
and 154 arc operated by companies. 


As regards heading (i) there will always 
a certain number of works and mines 
situated in isolated positions, which, if they 
J^sire electrification, as most of them will 
or later, must in all probabilitj^ 
of energy on gene- 
‘if^in their own confin^, or they 
to form a little local group. On 


the other hand, there are works and mines 
operated on such a large scale and able to 
utilise such a large horse-power that they can 
erect and work their own generating stations 
to as great an advantage as if they took their 
supply from an outside source, though it is 
very remarkable how in a number of instances 
such works have agreed to take a supply of 
energy from an outside source where a suitable 
one has been available. With electric power 
users in these categories we shall only be 
incidentally concerned in these lectures, which 
will be devoted to consideration of the con¬ 
ditions which cover supply from a public 
source. 

I have tried to get some figures w^hich 
would indicate to what extent electric power 
has already been privately installed in works 
in this country, but owing to the multi¬ 
plicity of manufacturers, and the amount 
of plant w’hich has been imported from 
abroad, I have found it impossible to arrive 
at any data of serious value. Probably 
1,000,000 horse-power is an under estimate. 

The Electric Power Acts. 

It was in 1898, or just over ten years ago, 
that proposals for supplying power from public 
centres on a large scale first came to a head 
in this country. At that time, the question 
of municipalities supplying power in any way, 
except to small users who could be served off 
the lighting mains, had not seriously arisen. 

It was thought improbable at the time that 
the local authorities would care to undertake 
this work, or that Parliament would sanction 
their going into a business which needed so 
much capital, and which was rather concerned 
with individuals than with the public at large. 
At the same time, owing to the w’ording of the 
Electric Lighting Acts, they had technically 
the right to do so where supplying lighting, as, 
when the Electric Lighting Acts was passed,, 
supply for all purposes was included, since it 
was not then expected that the demand for 
power could ever be considerable. 

Under these circumstances, and on the find¬ 
ings of the Joint Committee of the Two^ 
Houses of Parliament, m 1908, which empha¬ 
sized the importance of making provision for 
electric power supply on a wider basis, there 
were passed between 1899 and 1905, about 
twenty-three Power f&upply Acts, which cover 
all the industrial areas of the United Kingdotn 
of any moment, and frima facie provide 
a solution of the question. The areas of 
these different companies are shown on the 
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Sketch Map Showing the Areas in Enoland, Scotland, and Wales, over which 
Parliamentary Powers for Electricity-Supplv have been Obtained. 



The companiet holding the powers designated by rorretponding numbers on thp map are as followsFife; 
a, Scottish Central; 3, Clyde Valley; 4, Newcastle Electric Supply-Newcastle and District Lighting; 5, County of 
Durham: 6, Cleveland and Durham; 7, Yerlcsliire; 8, Lancashire; 9, North Wales: 10. North Western; ii, Derbyshire 
and Nottinghamshire; la. Midlahd; 13, Shropshire and Worcestershire: 14, Leicestetshire and Warwickshire; 
15 > Oloocester; Sootit Wales; ^7, Camartheoahire; s8. North Metropolitan; x% Kent; ao, Somerset; tt> Cornw 
Potvers have also been* granted to an Irish company known as the Shannon, 
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accompanying map. In these Acts, however, 
nearly all the towns in the respective areas 
having electric lighting stations, secured the 
right to exclude the local power company 
except by agreement, and many districts 
obtained electric lighting powers purposely to 
put themselves in a position to bargain with 
the power company. Thus it came about 
that although holding powers over import¬ 
ant areas, when the districts in which most 
of the power companies were free to operate 
were examined after obtaining their acts, 
and after taking into account the ex¬ 
ceptions which were granted at the instance 
of local authorities, it was found that as a 
rule the portions of them which the power 
companies could enter freely and which were 
of value were considerably restricted, their 
rights over the remainder being also to a 
a large extent only permissive and depending 
on subsequent arrangements being nego¬ 
tiated. 

The full seriousness of this was not 
appreciated immediately as it was thought 
that by negotiation arrangements could be 
made within a moderate time with the 
authorities having these protective clauses to 
permit power supply in their areas, and that 
thus a position similar to that originally con¬ 
templated might soon be built up. On the 
north-east coast this has been to a great 
extent possible owing to the fact that the 
lighting of Newcastle was in the hands of a 
company which at an early stage amalga¬ 
mated with the local power company, and 
thus a large going undertaking was quickly 
established and a moral effect created which 
has had an important influence in enabling 
agreements to be made with other local 
authorities. 

In no other district in the United Kingdom, 
however, has there been such a favourable 
combination of circumstances, although there 
are other districts where the prospects of 
power supply apart from this question are as 
favourable, though perhaps more difficult to 
develop at the outset. 

Attitude of Local Authorities. 

Not unnaturally, local atfthorities are con¬ 
servative in conceding rights which they think 
may be of value, and m th^ case of new 
devdopments it must be remembered that the 
old motto, omm ignotum fro magnifico^ 
obtains an important truth* Unfortunately, 
Itie fsrm of procedure prescribed ty Farlia* 


ment in connection with the Power Acts, 
which was modelled on railway and tramway 
legislation, and was formed to deal with 
definite projects, was in many respects unsuit¬ 
able for the presentation of the scheme of an 
undertaking which, ^ starting from a centre, 
must be built up by degrees. This, in my 
opinion, led to the Power Acts appearing to 
be of a more aggressive character than they 
really were, and gave to outsiders the impres¬ 
sion that undertakings of this character could 
be started and developed more easily and 
rapidly than I think even their most san^ine 
promoters imagined. Local authorities were 
thus led to the view that they would do well to 
stand oif and await developments when it 
seemed probable that if the companies suc¬ 
ceeded better arrangements might be eflfected 
than by an early agreement, and thus the 
development of most areas has been a tedious 
operation, though progress tow’ards a better 
understanding is now making more headw^ay. 
Again, as in the commencement of all impor¬ 
tant and complicated new' movements, many 
mistakes have been made, and there have been 
many misconceptions as to w'hat could or 
could not be done. 

For these, then, and other reasons into 
which I will not enter, progress in develop¬ 
ing most of these companies has not alto¬ 
gether followed the lines which w'ere originally 
proposed and which would have led them 
first to develop the more urban districts of 
their areas where the preponderance of the 
smaller classes of power consumers are situated 
and the work is also more concentrated, and 
then to extend to the heavier industries in the 
more open districts afterw'ards. The opposi¬ 
tion given by many towns to railways in the 
early days of these enterprises will be familiar 
to many, an opposition which has not ceased 
to be a detriment to these towns ever since. 
As time goes on, I believe that it will be 
found that history has repeated itself in the 
case of electric power supply. Debarred in a 
great measure from developing their business 
in the natural way, the power companies 
have been compelled to approach the heavier 
industries in the more open parts of their areas 
somewhat prematurely, and at the same time 
the fact that they were not free to enter some 
of the best parts of their respective areas 
reduced their initial commercial outlook, and 
led to their being started on a smaller scale 
than had originally been contemplated, a fact 
which is of much importance in this class of 
work. 
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Most of the power companies have, there¬ 
fore, progressed more slowly than was anti¬ 
cipated, though a great amount of ground¬ 
work has been done which will tell later on. 
They are now getting^a hold on the portions 
of their areas which are open to them, and 
are increasing their loads to a point which 
gives them a better command over the business, 
and should lead to more rapid development 
in the near future. 

It was the attitude of the local authorities 
towards these undertakings at the commence¬ 
ment of what may be called the power supply 
movement that led Mr. Dixon Davies to read 
his paper on the '‘Cost of Municipal Enter¬ 
prise ” before this Society on the 3rd of 
February, 1899, and also the further paper 
which he read before the Society on the 30th 
■of January, 1903, 

Power Supply \\\ Locai. AurHORiriEs. 

The action of the power companies having 
brought the subject of power supply pro¬ 
minently forw'ard, municipalities possessing 
stations, w’ho opposed the entrance of power 
companies, were forced to move in the 
matter to some extent themselves, and in 
most of the large towns considerable efforts 
have been made, especially within the last two 
or three years, to meet the demand for power. 

I nfortunately in the returns that are made to 
the Hoard of Trade by electrical undertakings 
supply for power is not separated from light¬ 
ing supply, and thus there are no official 
data as to the extent to which power is at 
present being supplied by local authorities. 

I'he following are, however, a few figures 
available. Recent evidence shows that the 
local authorities in London are supplying 
over 2t),ooo horse-power for motors, and 
it has been stated by the engineer of 
the Manchester Corporation that the horse¬ 
power of motors connected to the mains there 
is in excess of 25,000, while at Glasgow the 
total exceeds 23,000. At Birmingham the load 
is increasing very fast, but owing to later de¬ 
velopment probably does not exceed half the 
amounts mentioned, though it no doubt will 
approximate to them later. In Sheffield, 
Leeds, Bradford, and other industrial towns a 
good deal has also been done towards meeting 
the demand, and nearly every town in the 
kingdom having an electric lighting station 
has made some effort in this direction. 

In 1899, when Mr. Dixon Davies first drew 
the attention of this Society to the matter. 


local authorities had invested about j^6,ooo,ooo 
of public money in electric supply almost 
wholly for lighting alone. When he read his 
second paper, in 1903, this had increased to 
;^23,000,000, a small proportion of which was 
for power supply. At the present date the 
sum is about ;^42,ooo,ooo. Probably of this 
latter sum 000,000 to ;£9,ooo,ooo is due to 
arrangements for power supply apart from 
tramway and lighting supply; on the other 
hand, if the output in units is adopted as a 
basis, it will be found that the output for power 
is in many cases fast approaching that for 
lighting, and in some cases exceeding it, 
although it must be remembered that, on an 
average, about three units are sold for power 
at the price of one for lighting, owing to the 
longer hours over which the power demand is 
spread and the cheaper price at w’hich the 
supply can be given. Nevertheless, in their 
eagerness to hold and secure power supply it 
is clear that many local authorities are doing 
this to a considerable extent at the expense of 
the lighting customers, who are bearing a dis¬ 
proportionate amount of the overhead charges. 
To some extent, undoubtedly, power supply 
must follow lighting, since many of the smaller 
power users can only be reached profitably off 
the lighting mains: but the supply of large 
individual consumers, often needing the ex¬ 
penditure of several thousands of pounds in 
the stations and in the rnains to reach them, 
is another matter; yet this is not infrequently 
now being undertaken by municipalitie■^. 

Note. — Siitisfu^ of Supp/y .—Since these 

lectures were delnerecl, the Electrical Ra icw has, 
by private inquiiy, obtained returns from each central 
station in the countr) of the horse-power of motors 
connected. The majority of the returns relate to 
December, 190N, or March 31st, iQOQj and are there¬ 
fore approximately six months later than the writer's 
estimates as given in the lectures. They do not 
seriously differ from the >\riter’s figures, but he takes 
the opportunil^, with due acknowledgment to the 
Electrical Rei'icu\ of substituting these later and 
more authoritative figures. According to this return, 
the horse-power of motors installed by customers 
taking supply from the public mains of stations owmed 
by local authorities was 309,346 horse-power. i>n the 
same basis, the motors connected to the mains of 
electric lighting companies throughout the country, 
including London, working under Provisional Orders, 
was 118,625 horse-power. Tie following Table, ex¬ 
tracted from the Electrical Revieiv rr» urns, shows the 
position of the power companies to date; the figures 
given in the lectures have been slightly modified to 
m»ke them accord with these latest results. 
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Electric Power Companies. 


Name of Power Company. 

Power 

station 

capacity. 

! 

Maximum 
load j 

1 recorded. 

Total 

connections 
of alt kinds. 


Kilowatts. 

j 'Kilowatts. 

Horse-power. 

I. Cleveland and Durham County Electric Power Co. 

6,500 

7.550 

25,600 

2. Clyde Valley Electric Power Co. 

8,000 

1 4.700 

18,250 

3. Cornwall Electric Power Co. 

.. 

i 

1 


4. County of Durham Electric Light Co. 

.. 

1 

27.500 

5. Derbyshire and Nottinghamshire Electric Power Co. 

1,500 

j 624 

.. 

6. Durham Collieries Electric Power Supply Co. 

11,000 

4.927 

...563 

7. Fife Electric Power Co. 

600 


.. 

8. Gloucester Electric Power Co. 

., 



9. Kent Electric Power Co. 

3 » 5 oo 

1 800 

2,433 

10. Lancashire Electric Power Co. 

8,000 

2,450 

5.000 

11. Leicestershire and Warw’ickshirc Electric Power Co. 

., 

! 

j • • 


12. Midland Electric Corporation for Power Distribution, Ltd. 

0,200 

3,822 

8,500 

13. Newcastle-upon-Tyne Electric Supply Co., Ltd. 

47,000 

1 37.400 

103,961 

14. North Metropolitan Electric Power Supply Co. (Four Stations) 

JL 450 

j 6,320 

13.381 

15. North Wales Power and Traction Co. Ltd. 

4,000 

1 

1 

3.050 

16. North-Western Electricity and Power Gas Co. 

., 



17. Scottish Central Electric Power Co. 

2,700 

800 


18. South Wales Electrical Power Distribution Co. 

i C. i,t)00 
^ T. 7,500 1 

1 1425 

3.040 


19. Yorkshire Electric Power Co. 

6,000 1 

3.393 

9.497 

Totals. 

125.859 

77.251 

2 * 8.735 


Capi'i AL OF Power Companies and Horse¬ 
power Serveji. 

Turnin^^ now to the power companies, not¬ 
withstanding the difficulties they have had to 
contend with, the capital embarked in them 
stands at about 500,000, and they have 
some 126,000 kilowatts of plant installed 
besides plant in process of installation. 
. The horse-power connected to the mains 
of these companies is, according to recent 
information, 229,000, wdth considerable addi¬ 
tions on order. Of this total it is worthy 
of note that the companies working to¬ 
gether on the north-east coast and covering 
the Newcastle, Durham, and Cleveland 
districts account for nearly half the capital 
expended in the whole kingdom, and that they 
have 136,000 horse-power of plant in their 
stations or in course of erection, while they 
are at present supplying manufacturing and 
electro-chemical and lighting works to the 
amount of 156,000 horse-power. This shows 
the possibilities of development when the 
field is open and opportunity favour¬ 
able. It has recently^ been stated by Mr. 
Merz, the engineer of these companies, 
that for the power employed in the numerous 
j amks on the north bank of the T3me ^5 per 
"1^1, is being taken from the power company^ 


These figures do not include capital spent by 
electric lighting companies throughout the 
country in power supply, which, including the 
London companies, may, 1 estimate, be fairly 
put at ;^4,000,000 to ;g5,ooo,ooo, nor does the 
horse-power given include that served by them, 
which probably approaches 100,000. 

Total Horse-power of Public Supply 
BY Companies and Local Authorities. 
Thus in one way or another, by the power 
companies and by the companies in London 
and the provinces W'hich were formed for light¬ 
ing, motors are now being supplied with power 
from public stations established by private 
enterprise to the amount of nearly 350,000 
horse-power. If we add to this the power 
which is being supplied by municipalities and 
given above, say 309,246 horse-power, the total 
approaches 660,000, whicfi is the total horse¬ 
power of electric motors in the United King¬ 
dom installed on consumers’ premises and 
supplied from central stations with electric 
energy, while the total capital embarked must 
be in the neighbourhood of ;^20,ooo,ooo, an. 
appreciable proportion of whichi however, Is in 
anticipation of furUier requirements* 

The industry of ^wer supply has therefote 
become a large a1teady> and we hsm 
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seen the further scope there is for it 
irrespective of the increase in the use of 
power which will certainly follow its being 
supplied cheaply and on an extended scale. 
That the position at present in large areas is 
in many respects a chaotic one will also be 
clear from w'hat has been said above, and it 
must be manifest that it is very important that 
the facts should be considered on an impartial 
basis; and that further development in each 
locality should be arranged for on the best 
lines. 

Power Supply in Prance ,— Since the 
lectures were delivered, through the courtesy ofM. 
A. Alby, the writer has received an interesting 
printed pamphlet giving particulars of the power 
companies in France. These companies are operated 
on much the same lines as the power companies in 
England but are doing a larger proportion of lighting. 
A much larger amount of work is done by means of 
overhead conductors which in one case extend to a 
distance of more than 150 miles. In France the 
physical conditions are not altogether comparable 
with those in the United Kingdom, being more 
fa^ourable in some respects and less so in others. On 
the one hand there is in France, especially in the 
south, on the Swiss border, and along the Pyrenees, 
much moie water-power than there is available in this 
country , on the other hand in France, outside one or 
two localities, there is not the concentration of manu¬ 
factories within the limited areas which offer scope 
for power supply on a large scale as in a number of 
districts such as we have in this country. Neverthe¬ 
less the course of the industry in France has been 
smoother and more prosperous than in this countr}\ 
The total capital invested in the 23 French companies 
above mentioned appears to be about 10,300,000, and 
for this expenditure there are power stations having 
some 320,000 horse-power installed, of w'hich about 
230,000 horse-power is water power, and about 90,000 
horse-power is steam, a proportion of the latter being 
reserve plant in case of failure of the water supply. 
Of the companies the largest is the ** Energie Elec- 
trique du Littoral M^diterrancen.** This company 
has a share capital of about ;^'i,250,ooo, and obliga¬ 
tions or debentures for an equivalent amount, so that 
its total capital is about ^^2,500,000. 

Progress in Production of Power 
Generally. 

After this brief review of the present 
position of electric power supply in the 
United Kingdom, w’e will now pass on to 
consider electric power supply as an industry 
in itself. Since the power supply movement 
seriously began in this country, about 10 yeRrs 
afiru, there have been considerable changes 
and developments bdth in the generatioti and 


supply of power on the small as well as the 
large scale, so that the position is in some 
respects different from what it xvas in the 
earlier days of the movement. For generat¬ 
ing power on the spot where it will be used 
we have had the acceptance of the high¬ 
speed engine for driving works electrically, 
and also there has been the advent of pro¬ 
ducer gas and the increased use of gas 
engines and oil engines, particularly of late the 
Diesel oil engine. By economies due to 
the use of these engines and other ways, 
ivhat may be called the standard of the cost of 
power in this country has probably been 
lowered some 25 per cent, altogether. By 
this is meant not that power is being produced 
more cheaply where the old plant remains, but 
that where changes are about to be or have been 
made, manufacturers are able to get estimates 
showing some such saving as this by recon¬ 
structing their ow'n supplies. Therefore in 
taking a supply from an outside source they 
have naturally put the one against the other, 
and thus it has come about that there has been, 
speaking generally, what may be called a fall 
in the market value of power to something like 
the extent mentioned within the last few' years. 
On the other hand great economies in the cost 
of plant of large size, in its efficiency, and in 
the cost of distribution have also been made, 
and on the whole it can be fairly said that 
the practicability, economy, and desirability of 
generation and distribution on a considerable 
scale have advanced as much as on a small 
one. 

Current Prices for Power Supply. 

Wc will now' consider briefly the class of 
prices which it is found manufacturers and 
others are prepared to pay for power supply 
from an outside source, and w’hich conse¬ 
quently must compare favourably w'ith the 
prices at which they can produce it them¬ 
selves. 

In the industrial areas for the smallest class 
of power users, w'ho are for the most part 
supplied from low' pressure mains, prices of 
ijd. to id. per unit (1} horse-power hours) 
enable electric supply to compete with the 
gas or oil engine w’hich w^ould otherwise be 
installed, and often to replace it. As the 
sizes of engines increase prices fall rapidly, 
the price of supply to ordinary manufac¬ 
tories working the usual hours and taking 
from 200 to 400 horse-power being from *85 to 
•75 of -a penny per unit or thereabouts ; when 
we come to larger supplies of greater regu- 
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larity, there are often discounts on these 
figures; again, for such loads as cotton mills, 
where the supply is both large and regular and 
for fairly long hours, prices of about Jd- per 
unit are bein^ quoted, while for collieries the 
prices will range between ^d. and •4d., depend¬ 
ing on the amount of pumping, fans, and other 
continuous work which goes to make up the 
load. Where the load is spread over the 
24 hours and of fair magnitude the price will 
be about •4d. to •5d. per unit. Again, for 
large power supplies for the 24 hours con¬ 
tinuously throughout the year, such as are 
used in electro-chemical operations and where 
the supply is near the power station, lower 
prices again prevail. 1 am aware of one 
large contract which was made for less than 
•2 of a penny per unit, but a more usual price 
where the quantities involved are not so large 
is a farthing to one-third of a penny per 
unit. 

Where coal is more expensive than in 
the industrial districts situated on coal-fields, 
the prices will need to be one-tenth to one- 
eighth of a penny per unit more to make up 
for the dilference in the price of coal. In the 
towns it is possible to secure rather better 
prices than in the more open industrial dis¬ 
tricts, say to the extent of one-tenth to one- 
eighth of a penny per unit, as space is more 
valuable, and it is usually necessary to burn 
a rather higher class of coal to avoid 
smoke. Jt need hardly be said that such 
prices as those mentioned for cotton mills and 
collieries cannot be remunerative unless the 
station is of very considerable size, not less than 
10,000 kilowatts for instance, or unless the cir¬ 
cumstances are very favourable. On the other 
hand, in many of the industrial districts there 
is ample scope for single stations of 30,000 to 
40,000 kilowatts capacity if the area is laid 
out to the best advantage, and in the larger 
industrial districts several of these stations 
linked together would be needed really to deal 
with the supply on a proper basis. In this 
case such prices as have been mentioned could 
be reduced, while still leaving a fair profit to 
the power supply undertaking. 

In practice these prices are found to work 
out at from to per horse-power of 
motors installed per annum, which agrees 
well with what was siaid above as to the re¬ 
duction in the market value of power, since a 
figure which was formerly current was £i per 
indicated horse-power per annum as the cost of 
Bteam-engines of fair size worked under good 
CipOditions. 


Influence of Capital on Cost of 
Supply. 

The cost of supplying power varies largely 
with the quantity supplied and the hours of 
daily use, since out of every pound a customer 
pays for power for use during ordinary working 
hours, nearly los, is needed to cover a fair in¬ 
terest on the capital employed, depreciation, 
and contingencies ; and as these vary very 
little, whether the supply is taken for a shorter 
or longer time per diem, the charge for power 
is often in practice made up of a fixed charge 
per annum on the maximum pow'er supplied, 
together w'ith a small charge per unit used, 
say, ’isd. to '33d. to cover actual working 
costs. 

Charciinu for Power. 

The question of how power should bo charged 
for is a very vexed one. To do this with theo¬ 
retic fairness a double sliding scab* is nct es- 
sary, first to cover the price for different length 
of employment per diem, and, secondly, to 
accord with the quantity used, which latter 
is often accomplished by a varying set of dis¬ 
counts. It is found, how^ever, that manufac¬ 
turers object to these complicated tariffs, and 
as the knowledge of the average amount of 
work done in different trades increases there 
is a disposition to make contracts at fixed 
prices with a right of variation if, at the end of 
different periods, tht' recording instruments 
show that the power taken differs seriously from 
the contract amount either in quantity or rate 
of use. 

Measurement of Power Supfly. 

Power is always measured by meter, often 
by a 2-rate meter, or by an attachment now 
frequently fixed to the meter by which the 
number of revolutions of the revolving disc in 
a given time, say half-an-hour, is counted and 
registered on a separate dial, the pointer 
remaining fixed at the end of each half-hour, 
when the mechanism resets itself. Thus no 
fresh movement of the pointer occurs until 
the number of revolutions in any half-hour 
exceeds the first, when the pointer is moved 
on to register the higher number, and this 
number multiplied by a constant gives the 
maximum horse-power taken during the half- 
hour. The same meter in this way can be 
made to register the highest rate of using 
power as well as the total number of units used. 
A check is thus kept on a customer's demand 
on the station as well as on the quantity of 
energy used. Owing to the ability of steam 
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turbines to carry overloads, and to their great 
fly wheel momentum, it is less necessary to be 
particular about short overloads than it was 
formerly, and there is a growing disposition to 
adopt simpler forms of tariff, which can now be 
done with fairness to both sides on the ex¬ 
tended experience of power supply in different 
industries which is now available.- New forms 
of recording wattmeters are also being brought 
out which act separately from the meter. 
There is, however, still room for more work in 
these directions, as satisfactory means of 
measuring power, and its rate of use, are of 
much importance in promoting confidence and 
good understanding between power users and 
power suppliers, and the inability to obtain 
satisfactory instruments of these types until 
recently, has had something to do with pro¬ 
gress in power supply not having been more 
rapid. 

HOK^I -POWER IN DiFFEREXT 

iNDVSlRIEs. 

rhe horse-pow'er employed in different 
industries varies considerably; for instance, 
taking the light class of trades such as 
builders, small mechanics' shops, printers, 
and the large class of jobbing trades, the 
horse-power per man employed will be 
between ] and J. Engineering works will 
usually take from J to i horse-power per man. 
Mines employ on an average about i.J horse¬ 
power per man, varying from less than i 
horse-power per man for the smaller classes 
of mine to 2 and even 3 horse-power for 
modern collieries w'orking on a large scale. 
In the textile industries the average appears 
to be about i horse-power per employee. 
In industries where there is much grinding, 
such as milling and cement making, the 
horse-power is higher, averaging 5 to 6 horse- 
pow*er per man, and even more in modern 
plants. Again, in rolling mills, it may be 
very high, and in large electric pow'er stations 
will amount to 200 horse-power per man or 
more. Taking, however, the general run of 
industries in a district, the power used will 
not average much over i horse-power per 
man employed; for instance,, in London recent 
statistics show it is a little over J horse-power, 
while in the North, where the trades are much 
heavier, it will be double or more. 

Cost of Power as Compared with 
Larour in Different Trades. 

Now, having regard to the prices for power 
which have been mentioned above» it will be 


seen that in the majority of trades the cost of 
power in comparison with that of the labour 
employed is comparatively small. For instance, 
if the cost of power is Jd. per unit, this is not 
much above Jd. per horse-power hour, while 
the wages per employee will perhaps average 
6d. per hour or more ; thus in the majority of 
trades the wages are ten to fifteen times the 
cost of power when this is supplied at the 
lowest modern prices. While, therefore, power 
is absolutely essential to the carrying on of 
nearly all industries, it will be seen that its 
cost is in most trades not a preponderating 
factor, though the capital cost of installing it, 
its proper working and the trouble of looking 
after it are of great importance. Nevertheless, 
even at these prices, power supply is a very 
large business if we consider that the supply 
in a large industrial area might easily necessi¬ 
tate the installation of 200,000 to 300,000 horse¬ 
power of plant, the revenue from which would 
probably be between /'7oo,ooo and ;^i,ooo,ooo 
per annum. In addition, however, to supplying 
the industries of a district, the modern power 
station should also supply the energjTor lighting 
and tramway supply, and it will have been seen 
that the power already employed in these two 
directions is in the neighbourhood of one-sixth 
of that employed in the industries of the 
country. It is also probable that, as railway 
electrification is carried out, a large proportion 
of the supply will be derived from the power 
supply stations of the districts through which 
the lines run. Then, again, there is electric 
heating, a development which, while only just 
becoming practical outside a very limited 
range, bids fair, as energy can be supplied at 
low'er and lower prices, to become a ver^^ 
serious factor. There is thus a great further 
opening for power supply, though it is neces¬ 
sary to bear in mind that the supply of power 
to industries, and the price at which they get 
it, is not quite so fundamental an object as 
has sometimes been rt‘presented. 

ADVANi\(tF.s OF Public Power Suitly 
ro Consumers. 

Apart from the question of price, there are, 
however, a number of advantages in taking 
electric supply from a public source. Besides 
the saving in th»' cost of establishing local 
generating plant, there is the ability to obtain 
further supplies at shoid: notice; for factory 
repairs and other similar work < ily the motors 
needed require to be run; there is no banking 
of fires or getting up steam preparatory to 
work; the risks of breakdown are less, with 



7 o 6 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


July 0 , * 950 . 


chances of quicker execution of repairs, and 
finally there is the great advantage of regu¬ 
larity of drive. If the power supply comes 
from a large station where turbines are in¬ 
stalled, working at high electrical pressure, 
both the pressure and the cyclic variation of 
the current can be kept within very narrow 
limits, and this, cpupled with the special pro¬ 
perties of multiphase motors which are almost 
universally used in power supply, enables 
an almost constant speed to be maintained. 
So much IS this the case that it is being 
found possible in practice to speed up many of 
the machines in factories from 6 per cent, to 
15 per cent, when driven by motor, and thus a 
larger output is secured without further capital 
expenditure and with but little addition to the 
labour needed. It is becoming recognised 
that the ijuaiify of power is of as mnch im¬ 
portance as the quantity and price. 

This has proved to be the case especially in 
the textile industries and in the rolling of iron 
and other metals. It is also found so in 
engineering shops where work can be turned 
out at a greater rate, while the regularity of the 
speed is of importance in securing accuracy. 

There are also the more general advantages 
obtained by the saving of coal, as already 
■mentioned, and by the reduction of smoke in 
industrial districts, which alone are sufficient 
to warrant every encouragement being given 
to the extension of public power supply. 

The Present Po.sitjon. 

Such, then, is briefly the present position. 
The figures given indicate that a larger amount 
of work has already been done in powder supply 
from public stations than I think most people 
imagine, but it is also clear that hardly more 
than one-.^ixth of the work which there is scope 
for has been done as yet, especially if the poli¬ 
tical and legal conditions were such as to 
enable supplies in each district to be laid out 
on the best engineering lines. 

It is, therefore, important to inquire what 
these are as far as can be done, bearing in mind 
that local conditions will in nearly all instances 
to some extent modify such conclusions, though 
probably not greatly, since the figures relating 
to power supply undertakings in different parts 
of the country which are now becoming avail¬ 
able indicate fairly close correspondence. 

DKAWFiACKS TO PUBLIC POWER SUPPLY. 

Power supply from a central source has^ of 
course, some disadvantages and drawbacks to 
, pmtend with, which must be taken into account 


as compared with power generated where it is 
required to be used, and these should always 
be debited against it as a precaution, and then 
be compared with its advantages in order to 
arrive at a correct understanding of the 
question. 

For instance, in public power supply there is 
the initial handicap that legislative powers 
must usually be obtained before it can be 
undertaken, and this always weights the enter¬ 
prise, especially if private, with an amount 
of dead capital, which in this country is unfor¬ 
tunately very considerable, and forms a 
material handicap in the early stages. In the 
next place, a separate board of directors and 
management is requisite, while manufac¬ 
turers as a rule will not debit their own j)ower 
costs WTth any material sum under ihi?^ head, 
though it is really an item of consider¬ 
able moment, even if diflicult to .ipportion. 
Rating and taxes will also be higher for the 
public supply, and lastly there is the most 
important item, namely, the distributing sys¬ 
tem, which, both as regards its capital coat 
and the running losses which occur in it, is an 
addition to the generating station costs. 
A central power station also has the disad¬ 
vantage that it has usually to be built con¬ 
siderably in advance of the possibility of 
obtaining the full beneficial use of the plant it 
contains; therefore capital costs have also to 
be added in most cases to cover expenses 
incurred until the station can accumulate 
sufficient load to pay its way, whereas a 
manufacturer usually only puts in plant which 
he is ready to use at once, though it may not 
be quite to its full capacity. There are a 
good many reasons, therefore, why a central 
power supply is not an easy business to start, 
especially if it is separated from lighting, and 
has to be begun off the ground, and. conse¬ 
quently it is particularly desirable that such a 
business should receive encouragement in its 
early stages, and should not be overloaded with 
onerous conditions which later on might be 
borne easily, but which at the commencement 
may overweight the enterprise altogether. 

Advantage.s of Power Supply— 
Diversity Factor. 

Against these drawbacks we have to credit 
the advantages already mentioned, and also 
the material gains which can be obtained by 
centralisation and working on a larger scale. 
These will be dealt with in detail later. 

There are also two general advantages 
obtained by supplying from a central source 
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which are very important when the source is of 
considerable size, and with which it will be 
best to deal briedy before discussing power 
supply more in detail, viz., the diversity and 
load factors. By diversity factor is meant 
that when a number of separate supplies are 
grouped together, they are not all taking their 
maximum amount of power at the same time, 
and so much is this the case, that it is 
found in practice that if a large number of 
small consumers are taken together, the output 
to supply them all from a central station need 
not be more than a quarter to one-third of the 
horse-power to which the separate engines 
would have amounted if each consumer gene¬ 
rated his own supply, and used his maximum 
power at tlu* same time. In the case of large 
consumers having a number of motors on their 
osvn premises, it is found that the total power 
they require is sttldom more than one-half to 
one-third the rated horse-power of the motors 
they have installed. A^ain finally, when the 
loads of these larger consumers are averaged 
at the power station there is a gain of abcut 
40 per cent., and often more, depending on the 
class of load, so that the diversity factor of 
large consumers will work out at over two, as a 
rule, if estimated on the motors installed and 
their honse-power, and at nearly 1*5 on the 
maximum loads, treating each consumer, 
however large, as one unit. In this connection 
It is becoming very desirable that engineers 
should agree on a more accurate definition of 
diversity factor by defining more precisely what 
is to be taken as the maximum load. 

For these reasons, practice shows that on 
large stations giving supply to miscellaneous 
industries, two and a-half to three times the 
output of the station can on an average be 
installed m motors at consumers* premises, 
'rhus it is only necessary to debit something 
loss than half the capital cost per kilow*att of 
the station and mains against each kilow’att of 
motors installed in customers’ works. 

On the other hand, if we look at the diversity 
factor as related in the consumers’ maximum 
loads, treating each consumer as one unit, it is 
probable that the diversity factor regarded 
from this point of view' will not increase much 
with the growth in size of power supply, as a 
larger proportion of consumers having many 
motors will be taken on who will have already 
averaged the ina.vima of the motors in their 
own works. 

Load Factor. 

Our next point is the load factori that is, the 
Rinonnt of energy suppli&<I ^om a station 


as compared with what would be supplied 
by the station if it was working con¬ 
tinuously all the year round at the maxi¬ 
mum load supplied by it; it is, in fact, the 
ratio of what is actually got out of the plant 
brought into use as compared with what could 
be got out of it under the most favourable cir¬ 
cumstances. 

From wliat has already been said of the 
diversity factor it will be .apparent that the 
load on the central station will be much less 
than at individual works. For instance, it is 
found that the smaller classes of powder con¬ 
sumers usually use their motors to an extent 
which represents less than 10 per cent, of the 
rated output for the hours of work, and often it 
is only half this. When we come to larger 
works employing several motors the load 
factor will rise to lO per cent, or 18 per cent., 
and in considerable manufacturing works it is 
probably as an average something under 25 
per cent. For textile mills the load factor w'ill 
again be belter and when W'e come to works 
operating all night, the load factor may reach 
60 per cent, or mon*, while for electro-chemical 
work it is between 80 or 90 per cent, usually. 
Although the average time of employment of 
motors is in the majority of instances 
comparatively short, they are liable to be 
operated any time during the w'orking hours, 
but owing to the diversity factor their loads 
are spread out, and thus the load factor in the 
central station is far better than the average of 
that of the consumers. Again, a large powder- 
supply station will, as a rule, be able to average 
its customers better than a smaller one, and 
thus will secure a better load factor. This 
means that the working costs per unit in the 
larger stations, which are for the most part 
nearly constant in a station, except in the item 
of coal, can be spread over a greater number 
of units, and are thus correspondingly reduced. 

As between smaller and largei stations it is 
somew'hat difficult to define what the increase 
of load factor will be as it will depend on the 
trades in the district, but it may be fairly put 
that if the load factor of a 2,500 kilowatt 
station is 26 per cent., that of a 40,000 kilowatt 
station operating under similar circumstances 
would probably be 35 per cent, at least, and 
not improbably more, as the larger station will 
have a much larger proportion of customers of 
considerable size, whose own loads would be 
better. This means an irnpre vement of over 
30 per cent., and if we take the extra coal used 
for the longer working load and allow' for other 
items of increased cost, it still means a saving 
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of about 10 per cent, in the working costs 
owing to this fact alone, which is an important 
item. Later on we shall have occasion to refer 
to special methods of improving the load 
factor. 


HOME INDUSTRIES. 

The Crists in the Ctnzl Trade, —Most happily, the 
Conciliation Board for the South Wales coal trade 
seem to have arrived at a settlement of the dispute 
which threatened to involve the whole of the collieries 
of the United Kingdom. The Eight Hours’ Act came 
into operation on July i, and the coal owners had 
given notices which expired on the night of June 30, 
so that they might be able to insist upon a fresh 
system of working in the altered cases. As previously 
explained in these Notes, their chief demand was that 
they should be at liberty to order double shifts when 
they thought fit. With that conceded, settlement of 
the general dispute was always in view. It was not 
very easy to understand the men’s objection, seeing 
that the s>stem \vorks well elsewhere, but the 
difficulty has been got over by the owners agreeing to 
the miners’ proposal that all such proposed changes 
shall be submitted to them for consideration before 
adoption, and that all objections to any such new 
methods shall be submitted to the Conciliation Board 
for decision. But this is subject to an undertaking 
being given by miners’ leaders to raise no obstacles to 
new methods of working when their introduction into 
particular collieries has been agreed to locally. 
Another somewhat serious point of contention yvas 
the owners’ demand that the men must work the 
sixty extra hours per year which the Act allows. It 
is agreed that this question shall be tested by taking 
a case to a court of law. The question at issue 
here is in essence one for the interpretation of the 
courts to settle, and the entire community is to be 
congratulated upon owners and miners having had 
the good sense to appreciate this. 

Short Time in Cotton Mills, —The ballot shows 
that a majority of the Master Spinners’ Federation 
who spin American cotton are in favour of organised 
short time for most of the next three months. The 
mills of the Federation, and as many of those of 
outsiders as can be induced to join, will close on 
Saturdays and Mondays from the middle of this 
month to the end of September. Spinners have been 
losing money on staple counts of yam for some time, 
and though most of them are still paying dividends of 
10 per cent., they are not earning them, the payments 
coming from reserve funds, and they can hardly last 
very much longer if drawn upon to tl^e same extent. 

■ reports as to the condition of the new cotton 
i^rop issued by the United States Department of 
Ag^uiture are less favourable, and though there is 
n 4 cause to fear a cotton famine, it is probable that 


cotton prices may remain for some time too high for 
any large buying by the chief markets. In these 
circumstances some limitation of the output would 
seem to be necessary, and, indeed, there has been a 
good deal of voluntary' short time in the spinning 
trade for some time past. 

Gas V. Electricity, — Two or three years ago it was 
argued at some length in these Notes that as an 
illuminant gas was likely to be a much more formid¬ 
able rival of electricity than was generally supposed, 
and therefore the prevailing assumption that electricity 
must oust gas was by no means demonstrable. It was 
contended that as to convenience, there was little to 
choose between the two, since by means of a by-pass 
on the burner instantaneous light without the aid of 
matches can be secured by gas, whilst in the matter ot 
cost the advantage was decidedly with gas. Since 
then the comparative advantages of gas have become 
much more apparent to the ordinary consumer. It is 
not only that gas may be as convenient and is much 
cheaper, it is more dependable. Breakdowns with 
electricity, over the whole supply as well as individual 
cases, are not uncommon, but with gas there is no 
such irritating possibility. From whate\er point of 
view the comparison is made between gas and 
electricity, except perhaps tn the matter of cleanli¬ 
ness, the former holds its own, whilst the saving 
in cost is very great. It may be safely said that, 
speaking generally, electricity is twice as expensive as 
gas, and under certain conditions tbe ratio is even 
higher. The present position of the rival illuminants 
is in striking contrast to w'hat it would have been if 
the predictions of the experts a few years ago had 
been fulfilled. Many gas consumers were frightened 
into the belief that the gas companies would soon be 
within sight of bankruptcy; their outlook to-day is 
much brighter than ever it was. This, of course, is 
largely due to the rapidity with which gas is now 
su}>erseding coal as a heating agent. It is more 
convenient in every way, and with the substitution ol 
gas for coal, the atmosphere of great towns, and 
more especially London, must be immensely improved. 

Railways and the Land Clauses. —It is understood 
that the railway companies have received satisfactor)' 
assurances from the Chancellor of the Exchequer as to 
exemption from the taxes on undevelo|>ed lands and 
minerals. It woitld.be eminently unfair to impose 
such taxation. The unused lands of the railway 
companies were bought and paid for, always at a high 
price, just as the other lands bought by tbe railway 
companies were purchased, for railway purposes, and 
it does not alter the position that all of them have not 
hitherto been used for such purposes. Moreover, 
railway companies do not work the minerals under 
their land, because, for one reason, they require the 
support of the underlying ground for their tra^. 

Banking Prajits^ —The one or two bank dividends 
annpunced at the time this Note is written tend tp 
confirm the expectation Uiat the past half-yenr wottld 
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•show rather unfavourable results. A rough test is 
afforded by what is called the ** profit margin,”—that 
is, the difference between the interest paid to the 
depositor and the amount the bank obtains by in¬ 
vesting its money in bills. For the six months to 
June last the average rate for three months bank bills 
was 17s. 9d. per cent., and the average rate 
allowed to depositors £\ 4s. 3d. per cent., which 
shows a margin of profit of 13s. 6d. per cent. This 
compares with 15s. per cent, in the second half of last 
year, with i8s, 6d. in the first half of 1908, and with 
£\ IIS. in the second half of 1907. The average 
rate for day by day money was a little under 2 per 
cent, against nearly 15s. per cent, in the first half 
of 1908, and the average rate obtained for loans to 
the Stock F^xchange was a little under 3 per cent, 
against 3} jier cent, last year. 

I'he Shipping Trade .—The outlook for freights is 
better than it has been for some time past, although 
the conditions, especially in the North Atlantic, are 
still anything but good. In their review of the 
shipping trade of the past six months, Messrs. H. K, 
Mosa and Co , of Liverpool, say that modern tramp 
steamers can now be worked so as at least to earn 
interest and depieciation, which is more than could 
be done for some time past. The tonnage laid up has 
been reduced to less than one-half, and that remain¬ 
ing idle i.s practically out of date. Messrs. Moss 
and Co. estimate the amount of obsolete steam 
tonnage at fully one million tons. The prices for 
building steamers were never lower, mainly through 
the improved means of construction builders have 
now adopted. New steamer*', with 6,000 to 8,000 
tons, with fair specifications, can now be placed at 
about /5 5s. per ton on the dead weight, and other 
sizes in proportion. Most of the new steamers left 
on builders’ hands two \ ears ago have been disposed 
of, and the majority of baigains in the way of com¬ 
paratively new steamens have been picked up. Indeed, 
throughout the recent crisis there were ver)'^ few 
forced sales, which proves that the bulk of shipping 
IS held in much stionger hands than formerly. 
Second-hand steamers have been difficult to sell, the 
depreciation of this class of property being much 
greater than that of new tonnage. 

Wheat Supplies. — The indications continue to 
point to the present price of wheat being not only 
maintained but exceeded in the coming months. 
The high prices of the spring led to some farmers 
selling their crops with unusual freedom in the first 
half of the season, and the same remark applies to 
Germany. That country requires about nine million 
quarters of foreign wheat to meet its requirements, 
but only five million quarters were imported net in 
the first ten months of the season ended May* Our 
own requirements of foreign wheat for the season may 
be put at twenty-seven million quarters, but up to 
May 31 only 19,227,000 quarters had been imported, 
•SO that about 7,500,000 remain to be imported before 


the end of July, whereas last year 3,920,000 quarters 
were found to be sufficient. Thus between them 
Germany and England require to import between 
11,000,000 and 12,000,000 quarters in the two 
months ended July. On the other hand, the world’s 
visible supply on July i was only 9,050,000 quarters 
as compared with 9,835,000 quarters in 1908 and 
16,680,000 quarters in 1907. Of course much will 
depend upon the coming harvest, but if reports are to 
be relied upon, at best it is not likely to be better 
than an average one. No doubt high prices have 
induced economy in the use of wheat, but there must 
be much greater economy, both in this country and 
in Germany, or else a more extensive use of substitutes 
before the new wheat becomes available. But in any 
circumstances, and remembering that the **invisible” 
supplies of wheat this year are smaller than they have 
been for many years ]>ast, high prices for wheat must 
be reckoned with for a considerable time to come. 

Coalite .—Two or three years ago consideiable 
interest was shown in “ Coalite.” A company with 
large capital was formed to work it, and great results 
were promised. As so often happens, experience has 
not borne out the confident predictions of inventors and 
promoters, A circular has recently been forwarded 
to the shareholders of the company which purports to 
explain the present position, and shows how expecta¬ 
tions have been disappointed. In commending coalite 
to the public particular stress was laid upon the fact 
that in its manufactuie the ultimate object was not 
the production of gas 01 tar, but of fuel, and that the 
residue in the retort, which in the manufacture of gas 
was only a by-product, was in the manufacture of 
coalite raised to the rank of the staple manufacture. 
Now coalite is officially reduced to the’rank of a by¬ 
product like ordinary coke in gas-w’orks. The 
directors state th.it they expect to derive their 
chief profits from the distillation of tar. It was 
claimed, again, that coalite required hardly any 
draught to burn, but it now^ appears that at Plymouth 
slow-combustion grates have to be used, and that in 
open-draught grates a certain method had to be 
adopted to make them consume coal economically. 
It w'as anticipated by the promoters of coalite that, 
being more economical than coal, it would replace 
the latter for steam-raising purposes, and that it 
would be the fuel of the future for the navy. The 
circular is silent upon these expectations, and there 
is nothing to show that they have been, or are likely 
to be, realised. 


OBITUARY- 

Lieut.-Col. Sir William Hutt Curzon 
Wyllie, K.C.I.K., C.V.O.—^The whole country 
was shocked and horror-stricken to learn of the 
assassination of Sir Curzon Wyllie, which took place 
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ftt the Imperial Institute on the night of the rst insl. 
As full details of the crime have appeared in the 
press, there is no need to record them here. 

Sir Curzon Wyllie was the youngest son of the 
late General Sir William Wyllie, G.C.B. He was 
bom in Cheltenham in 1848, and after being educated 
at Marlborough and the Royal Military College at 
Sandhurst, in 1866 he joined the 106th Regiment as 
ensign. Thirteen years later he was transferred to 
the Political Department, and served in Baluchistan 
undei the late Sir Robert Sandeman during the 
Afghan War in 1879-80. He was also chosen to 
accompany General Sir Robert Phayre’s force to the 
relief of Kandahar, carrying despatches, for which he 
received the medal. 

Among his many activities as a servant of the State 
in India he was also military secretary to his brother- 
in-law, the late Right Hon. W. P, Adam, Governor 
of Madras, in 1881. He was also private secretary 
to Mr. Hudleston, who acted for a few months 
as Governor on the death of Mr. Adam. Other 
positions successively held by him were those of 
Resident in Nepal, Goveraor-Generars Agent in 
Central India, and Governor-General* s Agent in 
Rajputana. On his retirement as Lieutenant-Colonel 
in 1901 he was appointed Political A.D.C, to the 
Secretary of State for India, a position which gave 
him many opportunities oi helping Indians resident in 
London. His kindness of heart and genial courtesy 
gained him many friends, both Eastern and English; 
and the assassin’s act deprived young Indians 
visiting London of one of their best and kindest 
advisers. 

For hi^ various sendees Sir Curzon received many 
distinctions, including the C.I.E. in 1881, the 
K.C.I.E. in 1902, and the C.V.O. in 1907, 

Sir Curzon became a member of the Royal Society 
of Arts in 1907, and at the time of his death was 
serving on the Committee of the Indian Section, in 
the work of which he was deeply interested. 


QUESTIONS AND ANSWERS. 


Readers in search of information which cannot be 
obtained from the usual sources are invited to make 
their wants known in the yourfuU, in the hope that 
they may be assisted in their difficulties by their 
fellow members. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
aeparate sheet of pa|:>er, and ahould bear such 
idgnalure of the writer, and such address as he wishes 
to eppear* 

, Questions which can be answered from the usual 
of reference, will not be printed* 


QUESTION. 

Treatment of Slag from the Cupola ii 4 
General Foundries. —What is the best method of 
recovering iron from the slag ? I generally return the 
coke and slag adhering to it to the cupola, but is the 
“ fluid ” slag run off at the end of the day worth treat¬ 
ing? I understand machinery has been used for 
grinding and washing slag for the recovery of iron, 
but it does not seem to be in general use; so far I 
have only come across two instances. What would 
be percentage of iron in the “fluid” slag run off, 
and is there a machine that would pay for treating 
this?-J. H. H. 


GENERAL NOTES. 


The Cost of a Pauper.— In the Statistical 
Memoranda and Chart just issued by the Local 
Government Board, relating to public health and 
social conditions, there are some interesting flgures 
bearing upon the average annual cost of an indoor 
and out-door pauper, the comparison being between 
that of the years 1856-7 and 1906-7, The flgures 
relating to 1906-7 may be taken as accurate, but for 
the earlier years they arc approximate only. They 
work out as follows 


1856-7. 1906-7. 

Cost per Cost per 

head (approx, i. head. 

To paupers in Poor-law in¬ 
stitutions . £\(j 12 .. £ 2 <) 5 

To paupers in receipt of 
out-relief . 413 .. 7 r 


The total cost has increased from 5,521,000 to 

1,559,000; the average cost for indoor paupers has 
increased 75 per cent., and for out-door paupers 52 
per cent. The sick and inflrm need more elaborate 
treatment than do the able-bodied poor, and the 
relative increase of this class of poor has been accom¬ 
panied by provision for their accommodation and 
treatment in .special wards or institutions on the lines 
demanded by the development of medical and surgical 
practice. The accommodation for children in separate* 
institutions, and the necessary appointment of a suit¬ 
able staff for their management, have equally involved 
an additional heavy expenditure. bare com¬ 

parison of the cost per pauper over a period of fifty 
years conceals both the change in the character of the 
persons dealt with by the Poor-law, and the spedahsa- 
tion of treatment which accounts for the Inmaee in 
the cost of their relief. The higher rate of relief to 
out-door poor is largely explained by the fact that in 
contrast with the praietlce half a centniy ago out- 
rdief is now largely llmfted to the cluss of aged end 
Infiim, who arc pennaimntly or temi-permaneiiOb^ dis¬ 
abled. It has thus become possible to grant relief on 
a scale more nearly adegnate than fbrtneify# 
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PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

THE PrBLIC SUPPLY OF ELECTRIC 
POWER. 

B\ G. L. Addenhkooke. M.LPI.E. 
PART II.* 

Capital Cost of Electric Power 
St AI iON>. 

After having outlined the general position we 
now come more directly to the consideration of 
power supply undertakings in themselves. For 
this purpose we will first deal with the capital 
cost of creating public supply undertakings, and 
, then with their working costs, showing approxi¬ 
mately how these vary with varying conditions, 
and as the size of the undertaking is increased. 
Various attempts have been made to do this 
by different engineers in papers and in the 
technical press by means of curves, but the 
lectirer has found in his personal expe¬ 
rience that the best grasp of the subject 
IS obtained by inspection of a set of Tables 
such as those now given. These have been 
deduced from data in the lecturer’s possession, 
and compared with figures which have been 
put forward from time to time by other 
engineers. 

The lecturer puts these Tables forward 
with some diffidence; they must in no sense 
be considered as a ready-made guide to 
power station practice. Experience shows 
that when any practical work is undertaken 
there will always be local circumstances and 
conditions which will make each project 
unique in itself and result in a considerable 
variation from a standard favourable or other- 

* The Course coosUfeed of three lectsues, deUvered on 
January tS and 15, and February x. In re-aicrangiiif the 
material for pubUeaUeo, the lecturer bus preferred to divide 
it into four parts. 


wise, besides the fact that such undertakings 
are usually built up by steps and are not 
evolved as a working whole at once. Never¬ 
theless, such Tables are useful because 
they bring most of the facts before us 
in a concrete form and in a way w'hich 
enables us to estimate the relation of each 
item to the whole, and what is of even more 
importance, the extent to which variations 
in one or more items will affect the whole. 

They are in fact to be looked on as equations 
in w'hich the quantities involved in the supply 
of electric energy are represented by their 
most likely values for each size of under¬ 
taking, though there may be considerable 
variations in any or all of the items under 
special circumstances. 

It is particularly necessary to bear this io 
mind, because owing to electric power supply 
in this country being partly established as 
an independent industry and partly being 
financed by money borrowed at low rates of 
interest on the public credit, tw^o different bases 
of value are created, and this greatly compli¬ 
cates any comparative treatment of the subject. 
What I have done is to prepare the Tables 
on the assumption of the industry being 
self-supporting, which is the sound economic 
basis. The variations and reductions obtained 
by financing with public funds at a low 
rate of interest are, then, a measure of 
the support which the Government and local 
authorities are giving by borrowing on the 
credit of their other assets. (See Table, p. 712). 

Capacity of Stations. 

First, as regards the capacity of the stations, 
the sizes given are intended to represent the 
actual output of the sta^tions, so that the plant 
installed can be taken as one-third for the 
smaller sizes to one-fourth for the larger, more 
than that shown. For a permanent plant 
which is not going to be enlarged, the con¬ 
venient way is to divide it up into eight units, 
of which two would form the reserve. In 
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stations in a district where the load is likely to 
grow, however, it is usual to instal larger sets 
than this would imply during the initial stages, 
and to trust to the overload capacity of the gene¬ 
rators to tide over any difficulty should more 
than one set be out of commission at a time. 

The chief feature of this Table is the reduc¬ 
tion in the capital cost, according to present 
practice, per kilowatt; as the size of stations 
is increased, this reduction, it will be noticed, 
is progressively less as the larger stations are 
reached. At present there is probably not 
much gain by going further in size, though 
several stations already of greater capacity 
than the largest given in the tables have been 
built. The capital costs of power stations are 
now well ascertained, and those given will be 
found to agree closely with work which has 
been carried out and with the estimates of 


the price which a simple works plant of 30010500 
horse-power could be erected for without spares 
or coal and labour - saving refinements. It 
is, however, seldom that a works can hit off the 
exact amount of power it requires, there must 
usually be some margin, and even if no spare 
steam or electric plant is installed it is neces¬ 
sary to have spare boilers, so that altogether 
the cost of private plant of this size will be 
above the cost of the smallest central plant 
given. For still smaller private plants the 
costs will of course be higher again per kilo¬ 
watt. 

With the spare plant provided in the above 
stations there would be no difficulty in main¬ 
taining absolute continuity of supply under all 
circumstances, whereas a private plant without 
spares must inevitably have an occasional shut 
down. 


I.— Approximate Capital Costs of Electric Power Supply Undertakings. 


Available output 
of 

station K.W.S. 

(Cost of power-house 
per 

. K.W. available. 

1 

i 

Allowance for dis¬ 
tribution system 
per K.W. 

Parliamentary ex¬ 
penses. cost of 
finance and work¬ 
ing capital, per 
K.W, 

1 

1 

Total costs 1 

per ; 

K.W. available, j 

i C.ipital ( ost 

1 undertaking. 


1 

1 ^ 


£ 

£ ! 

i 

1 £ 

2,500 

24 

20 

12 

50 

1 140,000 

5,000 

20 

16 i 

10 

40 

230,000 

10,000 

17 

14 

8 

39 

390,000 

20,000 1 

^5 

12 

0 

33 

! 660,000 

40,000 j 

*4 

10 

5 

1 

29 

1 1,160,000 


One kilowatt equals ij horse-power nearly. 


other engineers. It is well to note that in the 
largest size of station in the Table there is 
nothing outside everyday practice, as several of 
the large towns—and power companies—are 
now having installed steam turbines of 5,000 to 
6,000 kilowatts capacity, the price of these 
being about per kilowatt including the 
iiynamo and requisite condensing plant, and 
erection, this sum being about one-third of 
what was paid a few years ago for large slow- 
speed reciprocating sets to do similar work. 

The figures shown are conservative, and it 
must also be recoilected that there is a con¬ 
tinual tendency for the price of plant to fall. 
In fact since the figures were prepared there 
has been such a reduction in prices, and under 
favourable circumstances and with cheap 
buildings the figures given could at present 
^obably be reduced 10 to 15 per cent. The 
itigbfsst of these costs comes to about 
kilpwatt of plant installed^ and this is About 


Distrihutiox. 

A proper figure to cover this is always a 
vexed question with engineers; the figures 
given in the Table are, however, borne out in 
practice, for the smaller sizes and the larger 
have been carefully estimated and agree with 
figures arrived at by other engineers. In the 
smaller stations the distribution is assumed to 
be up to about six miles from the station, and 
in the larger up to eight or ten, or a little 
further on favourable routes. These figures 
do not include costs of local distribution for 
lighting or of sub-stations for transformation 
of the alternating to a continuous current for 
tramway or railway supply. Out of the costs 
about per kilowatt will be for transformers 
and switch gear in Ike smaller networks and 
about in the lai^er, the remainder of the 
costs being for cables, laying, jointing, joint 
boxes and sub-stations. 

The reason for the IbU in the cost as the sire 
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of the system increases is that the smaller 
stations cannot supply current so cheaply as 
the larger ones and therefore can only deal 
with customers up to certain sizes, and so have 
to go further for their custom on an average 
and also employ smaller cables. For instance, 
it is in power supply work a good rule to bear 
in mind that for a central supply to be able to 
deal advantageously with consumers, as com* 
pared with the costs at which they can make 
their own power, the largest customer should 
not exceed in size one-tenth the capacity of 
the station ser\Mng him, and it is better to 
keep within this ratio if the distance of trans¬ 
mission is long. Until this proportion is 
reached the special charges which the central 
station has to bear w'ill often offset the gains 
of economy in other directions. The cost of 
laying the classes of cable used in this work 
are very much the same whatever size is used, 
and the cost of the cable itself by no means 
increases proportionately as the section is 
larger. The following data will show this for 
sizes of cables which are much used on the 
11,000 volt distributions which are usual in this 
< ountry 


Section 

of 

(.iblc. 

Approximate \ 

' carrj'itiK 1 

. c a p a t 11)' , 
j kilow.'itts, 

1 up to 

1 

Cost laid 
per 
n.ilc. 

1 

Co>i per 

Lil 

Capacity 

uTiIe. 


; 

c ! 

s. d. 

*05 sq. in. 

; 750 

900 

22 0 


i 1,500 

1,200 

16 0 

*20 „ 

j 3.000 j 

1,700 

0 

cs 


^t is also the case that the smallest sizes of 
branch cables which are laid to works have 
usually a much greater capacity than they are 
used for, and this will be much less the case 
with large distributing systems w’here the 
price of current is low and it is taken in 
greater quantities. The cost per kilowatt of 
transformers and switch gear is also very 
much less for larger supplies, especially 
switch gear, which is almost a standard pattern 
for such work as is found in sub-stations and 
on consumers* premises. It is probable that 
in practice the cost of the distributing systems 
for the larger undertakings will usually be 
greater in practice than is shown, because 
there will be a tendency to extend into the 
less profitable and more distant parts of the 
area, charging rather higher prices for supply 
to balance the increased capital cost, but this 
is a development which will rest on its own 
basis and does not affect the accuracy of the 


figures in representing the lowering in cost 
from increased scale of working, and the 
actual costs which are likely to be incurred 
in the disposing of the amount of energy 
mentioned within the more central parts of 
the better industrial area of the United 
Kingdom. 

Preliminarv Costs and Finance. 

We now come to an item which may 
differ largely in different cases; that for 
preliminary costs, costs of finance and work¬ 
ing capital, together with all those other 
extraneous items which have to be met in 
establishing a business. Unfortunately in 
this country the costs to private promoters of 
obtaining Parliamentary powers for an under¬ 
taking of the kind we are discussing are 
heavy, and not only is there this expense but 
there will m most cases be in addition long 
negotiations with local authorities, w'hich 
always means having to pay the costs of both 
sides in some f(»rm or other. The cost of 
finance is also considerable in starting new 
undertakings, and in the lecturer’s experience 
there arc always a number of expenses in the 
early stages of all undertakings which must 
be met, but which cannot be brought under 
either of the two previous headings. For 
instance, even corporation loans are often 
raised at a discount, and there are the 
expenses of raising them, which must be 
debited somewhere, and heavy cost has some¬ 
times to be incurred for the purchase of land ; 
then there is the working capital of the busi¬ 
ness. and often interest on capital to be paid 
before the undertaking comes to fruition. 

As power-supply undertakings increase in size 
and become paying propositions promoters wdll 
be able to raise money more and more cheaply, 
but I have still debited a considerable sum 
of extraneous expenditure under the head, as 
when an undertaking of this kind grows to 
large dimensions it often has to buy out smaller 
stations or compensate them in some way by 
doing unremunerative work, such as lighting 
poorer districts. As an instance, 1 may mention 
the Newcastle company as having already 
shut down 11 small stations, scrapping capital 
value of nearly ;^,^oo,000. This is an important 
point for those interested in industrial districts 
to bear in mind: if the smaller stations are 
allowed to increase unduly and then have to 
be scrapped, and if comprehensive schemes 
are not initiated in time, it may result in both 
local authorities and companies being out of 
much of the field of power supply, and at the 
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same time prevent as cheap and efficient a 
service being given to manufacturers as could 
otherwise have been arranged. Altogether, 
therefore, the figures put in this column are in 
accord with facts, though I must confess that, 
for the benefit of power and light consumers, 
it would be a very good thing if they were less, 
and this could be accomplished to a consider¬ 
able extent if electrical enterprise were treated 
with more consideration and encouragement in 
this country. 

The last column shows the total capital 
which will approximately be needed for each 
size of undertaking. 

We now come to the working costs of such 
stations, to investigate which w’e must first 
agree on certain working data which are set 
out in Table. 11 . 

Station Working Dai a. 

The load factors are taken at the figures 
mentioned in the first lecture as those most 
likely to be obtained. For pure power supply 
they are 1 think unduly conservative, which 
makes the average prices given later rather 
higher than they w'ould turn out in practice ; 
but few stations wdll exist any length of time 
without supplying a good deal of current for 
lighting, which raises the average price and 


Usually speaking, when we come to deal 
with such small quantities of coal, the number 
of British thermal units used should be quoted 
instead of the lbs. of coal, as it is on the 
number of British thermal units in the coal 
that its steam raising power chiefly depends. 

Take the class of coal assumed to be 
used as giving 11,500 to 12,000 British 
thermal units per lb. On an average the 
largest station will use 38,000 to 40,000 British 
thermal units to supply a customer with one 
Board of Trade unit. Thus it results that the 
overall efficiency of the plant from the coal to 
the consumer is a little over 8i per cent, in 
the larger stations. For the 2,500 kilowatt 
station the overall efficiency is about 6 per cent. 
This is up to the consumers’ motor terminals, 
and docs not include the losses in the motors 
themselves, which would probably bring dowm 
the overall efficiencies to 7^ and 5J per cent, 
respectively. 

The price of coal assumed is about that paid 
by power stations in industrial districts for the 
class of coal they use in normal times, and 
from the way the tables are made up. it is 
easy to sec the effect of any alteration, either 
in the quantity used per unit sold or in its 
price. For instance, the cost of carriage to 
London adds about 6s. per ton to the cost of 


II. —Station Wokking Data. 


Available output of 
station K.W.S. 

Load factor. 

.Sold to custoraors 
per annum. 

lbs. of coal per 
' unit sold. 

Coal cost per unit 
sold at 0/8 per ton. 


Per cent. 

B.T.U. 


lbs 

1 

d. 

2,500 

26 

5,700,000 

1 

5-25 

1 -188 

5,000 

28 

12,200,000 

i 

4*50 

j *160 

10,000 

30 

27,000,000 

I 

4*00 

I 'I43 

20,000 

32 

54,000,000 

1 

3*50 

1 *126 

40,000 

34 

116,000,000 

i 

3*25 

j -116 


lowers the load factor. It should also be 
noted here that several of the power 
companies are now supplying current for 
electrolytic and similar long hour work to 
factories situated close to them. The w'orking 
hours for this class of load being nearly the 
maximum possible, this secures more constant 
work for the plant and spreads out the capital 
and other charges over a much greater output, 
enabling a general reductioh of prices to be 
made. 

/ The number of units sold follows from the 
, The lbs. of coal used per unit of 

sold have in each case been deduced 
,b^st modern practice'. 


coal in the coal-mining districts. These 
figures will also be very useful when we come 
to consider the possibilities in the substitution 
of gas engines for steam engines or turbines, 
on the use of which latter it need hardly be 
said the Table is made up. 

Annual Working Expenses. 

The sums set down for administration and 
labour have in the smaller cases been taken 
from the lecturer's experience and from 
practice ; in the cases of the large plants, 
the items have been arrived at after careful 
consideration; for instance, take the 40,000 
kilowatt station, the administration chRtgsd in 
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the Table is in excess of that incurred at Man¬ 
chester according to their last accounts. It is 
true that the maximum load at Manchester 
was only 28,000 kilowatts, but it is an old and 
scattered undertaking in many respects, and 
the charges also include looking after the 
lighting and also after tramway sub-stations, 
for which an extra price is obtained. Such work 
is not included in the costs in these Tables as it 
differs so much in different cases, nor is the 
cost of a canvassing staff, which is in a large 
measure a capital charge. In practice also 
work will be done for consumers, but this 
should take care of itself. The working costs 
in these Tables cover transformation of the 


poses the same number of working parts, such 
as governor, bearings, pumps, exciter, <&c., 
together with the various indicators, gauges, 
dec., which have to be watched to control the 
working of the plant, and it is very nearly as 
much trouble to maintain the smaller plant 
under observation and perform the various 
adjustments which have to be made to keep 
everything going properly, as to do this for 
the largest set. The same reasoning applies 
to the boiler-house, though not quite to the 
same degree. Again with the distributing 
system, if we double the output, we shall not 
have to double the length of mains, or the 
number of consumers, at the larger output the 


III.— Annual Working Expenses. 


Available output 
of station 
K.W.S. 

Administr.ition 
and labour. 

Coals 6/8 per ton, 
oil. water, and 
stores. 

Rent, rates, ; 
taz<», 

and insurance. , 

Repairs and 
maintenam e. 

Total costs. 

Cost 
per unit. 


£ 

£ 

£ 1 

£ 

£ 

d. 

2,500 

4,200 

4.900 

1,500 1 

2,500 

13,100 

•550 

5.200 

O.500 

8,900 

3,000 i 

4,000 1 

22,400 

•440 

10,000 ; 

I t,ooo 

16,000 

6,000 1 

7.500 

40,000 

; -360 

20,000 

18,000 

30,000 

12,000 I 

12,000 

72,000 

; *320 

40,000 

30.000 

60,000 

24,000 

22,000 

136,000 

•280 


multiphase high pressure current to any suit¬ 
able working pressure, and its supply to manu¬ 
facturers or others, or to sub-stations for light¬ 
ing or tramway supply, but the costs of dis¬ 
tributing the energy through local mains for 
lighting, or the costs of transformation from 
alternating to continuous current, are intended 
to be dealt with separately. 

It may be mentioned that the costs of admini¬ 
stration and labour respectively are not far 
from equal in most cases. The cost of labour 
allowed is less than in the case of the Man¬ 
chester undertaking, but it has been carefully 
compared with the w^ork and estimates of other 
engineers for modern stations, and assuming 
that most of the energy is sold in fairly con¬ 
siderable quantities. The fall in the costs per 
kilowatt output of plant, as the size of the 
undertaking increases, is very remarkable, but 
is borne out by results already attained. In 
a power station the attendance needed is rather 
governed by the number of moving or working 
parts than by their size. For instance, the 
smallest size of station in the Table will need 
turbines and dynamos of 500’ to ^50 kilowatts 
capacity, while the largest would probably be 
fitted with 6,000 kilowatt sets, which are the 
largest sise now being regularly made. But 
each of these plants has to all intetits and pur- 


price will be less, and larger consumers will be 
obtained, and on an average at shorter dis¬ 
tances along the mains, moreover few organi¬ 
sations need to be doubled to do double* the 
w’ork. Altogether, therefore, it is clear that 
the gains by consolidation, shown in the Table, 
are moderate, and may even be exceeded in 
practice. 

The question of coal consumption has 
already been mentioned, and will be dealt with 
later on, when we come to discuss technical 
points. 

Rent, rates, ta.xes, and insurance are rather 
debatable items, but the sums allowed have 
been fixed after careful consideration of the 
similar costs in existing undertakings. 

The amount allowed for repairs and main¬ 
tenance averages nearly zj per cent, on the 
value of the plant. New plants will be able to 
do with a much smaller allowance, but it is 
assumed that the plants we are considering 
have been in use long enough to need the 
average amount of repairs ; this is irrespective 
of the sums which are allowed for depreciation 
later, and which amount to three per cent, on 
the capital expended. As cable makers will 
agree to maintain distributing systems for one 
percent, on their cost, and buildings, and a 
good deal of other works do not need much 
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maintenance this leaves a very substantial sum 
for these parts of the plant which do need a 
good deal of renewal, and the antiquation of 
which must be provided for. 

Total Cost per Unit. 

With these various items before us, we can 
now estimate the total costs per unit of supply¬ 
ing energy including all expenses, except inte¬ 
rest on capital and depreciation, and the 
figures will be found instructive. It will be 
observed that, commencing at rather over a 
half-penny per unit sold, as the scale of opera¬ 
tion is increased the costs come down to a 
little over a farthing per unit sold, or to one- 
half, and notwithstanding this reduction, it 
will be found on inspection that the allowances 
are really more liberal for the larger stations 
than for the smaller. 


In work by local authorities the allowance 
for interest and sinking fund under this head 
is often not more than 6 to 6^ per cent., but 
my convinced opinion is that when all is said 
and done power supply is and must remain for 
a good many years at any rate a trading 
adventure, a very legitimate one and one 
likely to be sound and successful in the long 
run, but, nevertheless, one which ought to- 
carry an all round profit of at least 5 per 
cent. If corporations embark on the work 
with the intention of working on a less margin 
of profit they are mortgaging their other 
assets for at least the difference. 

It will be noticed that this 9 per cent, 
amounts in the aggregate to very nearly as 
much as the total working costs, and it is a 
point worth carefully noting as a feature of 
this class of work, that subject to a certain 


IV.— Kfa’enue and Selling Price. 


Available outpat 
of station 
K.W.S. 

Total costs, 
as above. 

6 % interest. 

3 % depreciation | 
on capital. 

j Total revenue. 

[ 

i Ave'raffC selling: 

1 price per unit j 

'. . 1 

1 Private sup 
same st. 

1 


£> 

1 

c 

d. 

; d 

2,500 

13,100 ! 

12,600 

25,700 

1 10 

•68 

5,000 

22,400 

20,700 

43,100 


•5* 

10,000 

40,000 


75,100 

•67 

i 

20,000 

72,000 

59.403 

13*400 

i 

i 

40,000 

136,000 

194,000 ' 

240,400 

! -50 

*30 


Expenditure and Revenue. 

In this Table the total costs are brought 
forw’ard from the last table. In the second 
column we have figures representing 9 per 
cent, on the total capitals of the different 
undertakings as shown in the last column of 
Table I. This 9 per cent, represents an 
average interest of 6 per cent, on the total 
capital shown, and 3 per cent, for deprecia¬ 
tion, reserve and contingencies, also on the 
whole capital. This is rather a full allowance, 
but I have taken into account that stations are 
usually built up gradually and therefore may 
on an average cost somew^hat more than is 
shown on the Tables for each size, and this 
allowance capitalised would also permit a 
somewhat larger sum being spent on the 
distributing systems without crippling the 
undertaking financially; it is also a point that 
expenditure on the distributing system has to 
a considerable extent to precede the earning 
\of nevenwe, and therefore undertakings have 
; to carry for two or three years extra 
J|^n4iture on the distributing system before 
become properly remunerative. 


amount of variation, there is a general 
tendency for a fair interest and depreciation 
on the capital involved to amount to as much 
or nearly so as the other total annual costs 
and charges. 

With these figures we are in a position to 
set down the gross revenue which each under¬ 
taking ought to earn, and finally in the last 
column the average price per unit sold w^hich 
should be obtained, the number of units being 
those given in Table II., together with the 
average load factor there stated. 

In this last column we get the whole situa¬ 
tion summed up, and can see w'hat can be 
done by each of the different undertakings. It 
will be noticed that there is ijoughly a differ¬ 
ence of over 50 per cent, in favour of the largest 
undertaking, and nearly that for the 20,000 
kilowatt station, which is probably the more 
practical one to compare wTth- Although 
there are in the country a certain number of 
places which will ultimately warrant the erec* 
tion of stations containing over 40,000 kilo^ 
watts, having regard to the nature of most of 
the industrial and more populous districts of 
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the country, the lecturer thinks that 20,000 
to 25,000 kilowatts output is likely to be the 
type of station it will within the next 10 or 15 
years pay best to erect, duplicatinjg: such 
stations with interconnecting mains in any 
district where more may be needed, but 
working these in the same district in parallel, 
under the same organisation, and arranging 
for them all to feed into the same network of 
distributing mains. 

At present stations up to the size we are 
discussing can be designed and operated as 
one working unit comfortably, but to go much 
further than this becomes little more than 
duplication, when the advantages of using the 
same site are less, especially if by going six 
or eight miles off and building another station, 
most of the advantages of the larger station 
can be secured and a good deal of trans¬ 
mission be saved. Tw'o such stations can be 
arranged to work in parallel by means of an 
interconnecting main, and can practically be 
operated nearly as one station. This is being 
done now on a large scale in the Newcastle 
district and in a number of places on the 
Continent. 

Let us now consider these cost figures more 
in detail. They are of course average figures 
and not exactly the figures which would be 
(barged to customers. From the smallest of 
these stations, energy for lighting would be 
sold in bulk at, say, lAd. per unit, and the 
smaller classes of motors would be charged 
about the same price. Although, however, the 
average load factor may not be more than 26 
per cent., yet most of the pow’er work will be 
spread over a time represented by 35 per cent, 
and thus, as already mentioned, it will be 
possible to charge consumers of this class 
taking fair quantities of power and having fair 
load factors, lower prices than the average 
shown, especially if they can be reached with¬ 
out too great length of main. Probably in the 
case of the smallest size of plant we are con¬ 
sidering such consumers might be charged 
about ’Ssd. per unit to ‘qd. while still pro¬ 
ducing the financial results set out in the Table. 
If a smaller interest on the capital is taken and 
preliminary expenses are less, some further 
reduction in the charges can be made, an 3 this 
is being very generally done at present in 
stations started on the scale but built under 
the expectation of ultimately attaining a much 
larger load. Still the general result is to con¬ 
firm the opinion that a station ^ 1,500 kilo¬ 
watts is small for giving power supply in a dis¬ 
trict where the average private plants are dfooa« 


siderable size. Adopting the same reasoning 
as above in the case of the 5,000, 10,000 and 
20,000 plants, it will be seen what a very great 
advantage they have in these respects. 

For energy taken during long hours it will 
be readily apparent from the Tables how much 
cheaper this can be supplied while still earning 
the same rate of profit. The capital charges 
to commence with are not increased but can 
be spread over say three times the number of 
units sold, the same applies to administration, 
rates and taxes, and labour, only additional 
stoking being required in a station which must 
under any circumstances be kept in operation 
continuously. The coal is increased, but as 
there are no more stand-by losses, about twice 
the quantity of coal will suffice to generate 
three times the number of units; roughly 
speaking, therefore, for nearly continuous 
loads, such as pumping, half the prices shown 
in the Tables will be remunerative. 

Again, if the point of supply is near 
to a single consumer for a large quan¬ 
tity so that administrative and distribu¬ 
tion and capital costs are reduced to a 
minimum, while the maximum efficiency in 
generation is secured, inspection of these 
Tables, and making the proper allowances 
will show how from large plants current for 
electrolytic and similar purposes can be pro¬ 
fitably furnished in suitable localities for a 
price of as little as *2d. per unit, and for even 
less, as was mentioned before. 

CoMPARAiivE Costs of Privaie Supply. 

Not, however, to press the matter so far, let 
us use these Tables to ascertain the cost of 
private supply to a large manufacturer who 
chose to erect his own plant. Taking the 
smallest size of station in the Table the capital 
cost will be but little more than for the plant 
alone. Administration and labour will be 
reduced to about half the sum in the Tables. 
Coal will be say 10 per cent, less, rates and 
taxes, &c., will probably not be more than 
half. Repairs will be about three-fourths the 
sum allowed in the Table. If we leave the 
rate of interest and depreciation the same, 
which is in favour of the private supply, it will 
be found that for an average load factor of 
a6 per cent, the cost will come out at about 
•68d. per unit, instead of I’id., and this 
agrees with published resuUs for modem 
plants. Manufacturers frequently state that 
they are getting better results than this, but if 
they fairly debit themselves with the items 
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they ought to, these results will be found very 
near the truth. 

It is also true that in cases where the condi¬ 
tions are more favourable than has been 
assumed in the Table, power can be supplied 
at some average price between those mentioned 
above for private supply and those given in 
the Tables for public supply. It is also 
‘worth noting that the cost of private supply is 
about that from a public station four times the 
size with distributing system and separate ad¬ 
ministration. 

In the paper read by Mr. F. C. Snell on this 
subject last session before the Institution of 
Electrical Engineeers, the result for two plants 
of about 1,000 horse-power each which had 
*been taken over for some time was given, in 
the first case where the plant was an up-to- 
date one in all respects, the costs came to *7id. 
per unit and in the second case where the 
plant was not so well-designed the costs were 
-gyd. per unit. In neither of these two cases 
'were the plants probably debited with the full 
amounts ferrates and tajices and administration 
(which in equity should have been done) and in 
the first case the plant being a new one the 
repairs would be less than the average ; if we 
make a little allowance in these respects it will 
be closely correct to say that a private plant of 
about 1,000 horse-power can, with coal at a 
favourable price, generate energy for itself for 
about 75d. per unit at a load factor of 25 per 
cent, and proportionally cheaper for higher 
load factors. For plants of smaller size the 
costs must necessarily be higher. If now we 
look at the prices for central supply as given in 
the Tables, it will be seen that a station of 
10,000 kilowatt size can very well compete on a 
bare cost basis for supply for such plants and 
of course with a better margin for everything 
of less size; as a matter of fact in nearly all 
industrial districts the average horse-power for 
industrial works will be far below 1,000 horse¬ 
power. 

General Considerations. 

Enough has now been said to enable 
anyone interested to form an intelligent con¬ 
ception of this portion of the subject and to 
show how the general figures given may be 
applied with the requisite modification to fit 
particular cases. 

* The subject is of the more impmtance 
/J^cause although we have considered it from 
Ihe j^int of view of power supply obiefiy* us in 
|[||^it has been considered attcl ^It with by 

|!||fciiament, yet nowpowet iupldir ii'ifitltautely 


connected with lighting supply also, since it is 
found that working with large plants at high 
pressures for transmission it is quite practic¬ 
able to supply good lighting and also heating 
from the power supply mains, and one source 
of supply should be used for all these purposes. 
At present in many cases power supply is being 
given from small lighting stations and the 
lighting is being made to bear the overhead 
and other costs to an undue extent, but later on 
if power and light supply can be consolidated 
properly the one should greatly help the other, 
and energy could be supplied for lighting and 
for heating from the joint mains at much lower 
prices than if the two supplies are separated. 

Finally, in case objection should be taken 
to the capital cost allowed for the distributing 
system, I would point out that if the price of 
energy is increased 10 per cent, on the 40,000 
kilowatt station, about £S more per kilowatt 
could be spent on the distributing system, or 80 
per cent, more than is allowed in the Tables. 

Looking at these Tables as a whole it will 
be seen what an important part is played 
by interest and depreciation on the capital 
expenditure. If all undertakings were worked 
on their own bases throughout the country 
there would be nothing more to be said, 
but where as in so many cases we have 
portions of districts supplied by local authori¬ 
ties, the position becomes complicated. For 
instance, if local authorities borrow money at 
per cent, and their sinking fund is 3 per 
cent, ahd they do not otherwise allow for 
depreciation, this with the reduced Parlia¬ 
mentary expenses they will probably incur 
will enable the interest charges to be cut 
down below those adopted in the Table and 
a corresponding reduction of price to be 
made for the energy sold. No doubt when 
power supply in the industrial districts gets 
established on a firm basis and the. outlook 
is secure, companies established for the 
purpose of giving such supplies will be able 
to obtain money *t lower rates than those 
indicated, while^ local authorities having to 
spend more and more money if the power 
supply in their districts is developed will have 
difficulty in raising it so cheaply; but at 
present it must be acknowledged that the 
financial position has a strong tendency 
to lead to the undue development of small 
undertakings, white cotFespondingly hamjper- 
ing the laying out the work on lines which 
are in themselves t|iie most ecmiomical* 

We will now j^s on 'iko tim englbe^eiug 
* aspects of our stdrfi^lfc " 
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The Modern Electric Power Station. 

Location of Stations. 

When the source from which the electric 
energy is to be generated is coal, it is desir¬ 
able that the station should be located in a 
position in which the best facilities exist for 
coal delivery, but in doing this it is to be 
remembered that delivery of coal by rail to a 
given point is usually cheaper than transmis¬ 
sion of energy by cable in the United King¬ 
dom, so that there is seldom a gain to be made 
by securing a shorter rail transit at the expense 
of correspondingly longer cable transmission. 
This is one reason why so far we have seen 
little of long distance transmission in this 
country. Again, when the power station is 
situated in a coalfield, the idea of locating the 
station at the pit’s mouth is one which is not 
found of value in practice. Power stations 
only use one sort of coal, a cheap class of 
small size, and it is seldom that one colliery 
can produce all that is required of this par¬ 
ticular kind, and if so the colliery owners will 
regulate their price by the cost of delivery of 
the same class of coal from other mines to 
the power station, and accordingly the station 
should be located in a position where it can 
easily command a supply from a number of 
competing collieries. 

The next point to be considered, w'ith the 
type of stations which are being erected now 
and which usually employ steam turbines, is 
the question of water facilities for condensation. 

Condensing Water. 

With marine engines the general rule was 
formerly that the condensers required about 35 
times the amount of water to flow through 
them which was condensed from the steam 
used by the engines; with turbines, however, 
since higher vacua can advantageously be 
used demanding lower temperature cooling 
water, it is desirable to arrange for from 50 to 
70 times the flow if possible, so that the ques¬ 
tion of water supply becomes of great import¬ 
ance especially if the station is of large size, 
and it may pay to go some distance from 
the centre of the district to be supplied to 
secure adequate water facilities. On the 
above basis a x 0,000 kilowatt station will re¬ 
quire about 1,000,000 gallons of water to pass 
through the condensers for each hour’s work 
at frill load. Not unfrequently in inland 
stations these facilities are impossible of at¬ 
tainment, and then recourse must be had to 
<^oUng towers, whlqh are so atranged that 


the warm condensing water trickles down in 
tiny streams over wood slats arranged in tiers 
in a large casing forming a chimney, large 
volumes of air being drawn through this by 
natural or artificial draft. The evaporation 
ensuing rapidly cools the condensing water 
which by this means can be used over and 
over again, the loss by evaporation being 
about three-fourths of the weight of steam 
condensed. Cooling towers are also very 
valuable for partly dealing with the water 
when a certain amount of change can be 
arranged. The construction of these towers 
and of condensing apparatus has been greatly 
improved and cheapened during the last few 
years, so that the loss in efficiency by not 
having the large supply of water needed in the 
form of a river is not so great as it w^as even 
three or four years ago. It is also a point to 
be borne in mind that should gas-engines 
come to be employed in the future the need of 
such large water facilities will be diminished; 
thus, although water facilities still remain a 
very important item, too much should not be 
sacrificed for them. For instance, in the con¬ 
tests which have gone on during the last four 
years over the electric supply of London it has 
always been the writer’s opinion that too much 
has been made of the importance of w’ater 
facilities as such, especially having regard to 
probable improvements in generating electri¬ 
city in the future. 

The Deparimenis of Power St.ations. 

The power station itself is naturally divided 
into four well marked divisions. First, the 
coal handling and sorting plant; next, the 
boilers or steam-raising division ; then comes 
the steam utilization and electric generating 
division; and, lastly, we have the very im¬ 
portant and som jwhat complicated electric 
control department, comprising the switches, 
measuring, indicating and recording instru¬ 
ments with the means of control necessary for 
the proper working of the whole installation. 

We will deal with each of these divisions 
briefly in the order mentioned, first w*ith the 
coal. There is no division of central station 
work in which greater progress has been made 
than this during the last few years. In all well 
conducted large stations coal is now' constantly 
tested for its calorific value, smoke, moisture,^ 
and amount of ash, and should be bought sub- 
jeej generally to these tests with fair variation 
sdl^'i|l§0ces. There is a constantly growing 
tendency to look into these points more closely 
.as they are found of importance in securing the 
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best and most constant results and in keeping 
a check on the stoking. 

Coal and Coal Conveyors. 

The treatment of coal has also of late years 
undergone much modification ; nearly all coal 
now is screened at the collieries, the poorer 
qualities washed, and the whole graded into 
sizes. Formerly the general rule ^as that the 
larger the lumps of coal the higher its value, 
but now evenness of size is of the utmost im¬ 
portance, whilst dust is detrimental. The 
classes of coal most commonly used now in 
power houses vary in size from that of a pea to 
that of a walnut, and a good deal of larger 
coal at the collieries is now broken down from 
large lumps to these sizes, so great is the 
demand. Thus coal is dealt with as though it 
were a viscous liquid rather than a solid, and 
the methods of handling it are based on this 
assumption. On arrival at the power station 
it is either tipped out of the waggons into a 
hopper, or if delivered by boat is lifted into 
the hopper by grabs or other suitable means. 
In either case it is automatically weighed, 
usually by a self-registering arrangement which 
prints the weights. It is then carried by con¬ 
veyors, usually consisting of shallow buckets 
arranged in a double chain, either to the 
reserv'e heap, or to bunkers situated over 
the boilers, which are usually of sufiicient 
capacity for several days supply to the station ; 
a point which must be watched being that 
the coal should not heat in these. Much 
ingenuity has been expended in working out 
the details of these lifting appliances and 
conveyors so that about three men can control 
the unloading and storing of 50 to 100 tons of 
coal per hour if necessary. 

From the bunkers the coal descends to the 
boilers by shoots under control of the fireman, 
and it is usually again weighed here so that a 
record is kept of the amount of coal going to 
each boiler. 

Boiler Water. 

In ordinary private steam installations one 
of the chief difficulties nearly always arises 
from the water supply, owing to deposit in the 
boilers and the resulting loss of efficiency and 
cost of cleaning and repairs. In the modern 
central station these drawbacks have almost 
vanished with surface condensing, parti¬ 
cularly if steam turbines are used, as then the 
condensed steam is returned to the boiler as 
clean distilled water and the loss can be kept 
WeD below 5 per cent, for each evaporation. 


The amount of fresh water to make up is, there¬ 
fore, relatively small, and it usually pays to use 
the local water company's water for this; 
this water, moreover, is further treated for 
the expulsion of lime, and neutralisation of any 
alkali or acid. Methods of treating water 
have also been much improved of late, and in 
a large station the water will be tested at least 
every day to see that the treating process is 
fulfilling its work properly. This water after 
being treated is usually also passed through an 
economiser where it is heated above boiling 
point, which again helps to deposit any lime in 
a soft form easily dealt with before the water 
reaches the boiler. As a result of all these 
precautions, deposits in boilers such as were 
generally common have become things of the 
past, and boilers often now run for months 
without being opened up, and then are found to 
need scarcely anything doing inside. Thus the 
conditions under which steam is raised have 
been greatly altered, most of the old troubles 
which principally occupied engineers have 
disappeared, though with the higher standard 
of efficiency aimed at numerous other points 
now require careful attention which formerly 
were almost entirely neglected. It has often 
occurred to the lecturer that we may be 
now coming to a time ^hen it would pay to 
use condensers for purifying the feed water as 
in marine work ; namely, cascade condensers, 
which can now be obtained to distil as much 
as 50 lbs. of water per pound of coal, and thus 
ensure an absolutely pure water supply free 
from salts in solution which cannot be ;^ot rid 
of by treating, and which are apt to pit the 
boiler tubes. 

Boiler Pvme'-. 

A weak point in power station arrangements 
has always been the boiler pumps, which 
even with the best designs take an inordinate 
amount of steam for the work they do. Elec¬ 
trically driven pumps taking their supply from 
the station omnibus bars are in use to some 
extent, but it has been difficult to get anything 
so far which will conveniently and satis¬ 
factorily perform the very heavy duty ex¬ 
pected from a boiler pump, which has to 
work against a constant head for the whole 
stroke, and has to do this over a very wide 
range of speeds. The new Rees Roturbo 
pump is now being coupled to an electric 
motor and applied to this work, and if it 
succeeds permanently it will have removed a 
source of undue lots. Although, however, 
boiler pumps may be inefficient apparatus in 
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power stations, they are still more so in private 
plants; and, when, as is frequently the case, 
cheap pumps are used and not well looked 
after, it is a common thin^ in such plants for 
the pumps to take over loolbs. steam per horse¬ 
power hour, and in small installations they may 
even quite seriously reduce the overall efficiency 
of the plant. Theoretically, each pump should 
take about three per cent, of the power in the 
steam generated ; but twice this figure would 
be a moderate amount to allow in most 
central stations—six per cent. Neglect of the 
pumps may greatly increase even these 
allowances. 


THE MINING INDUSTRIES OF BOLIVIA. 

Bolivian purchases of mining machinery depend on 
the development of the tin, silver, copper, and gold 
mines. The introduction of modern machinery is 
likely to he the result of the railway building which 
is now going on, since this will reduce the expenses 
of ti*ansportation, and render accessible regions that 
heretofore have worked the mines after the old 
methods and with limited means, on account of the 
very heavy charges incurred in carrying the products 
of the mines. According to the United States 
Special Agent in Bolisia, the tin mines are likely 
to furnish the best market. The Bolinan produc¬ 
tion in 1007 was appro.ximalcly 16,000 tons of pure 
tin, slightly less than for the previous year. Sub¬ 
stantially all the shipments are in the form of barilla 
01 concentrate'*. These arc calculated on the basis of 
an average of ho per cent, of pure metal in the ton of 
concentrates, and the tTO\ eminent export tax is levied 
on that basis. The average price for 1907 w’as 
foi the concentrates, and ;^‘i73 for the metal. When 
the price lose to ^’200 per ton, all the Bolivian mines 
were active, and many new ones were opened up, in 
the expectation that the boom would continue. The 
drop in the price of the metal naturally caused most 
of the new’ enterprises to be suspended, w’hile a 
large number of the small mines also shut down 
temporarily. These w’ere mines employing 80 to 
100 w'orkmen, and possessing only the crudest 
facilities. The majority of the larger mines were 
able to keep going. When it is recalled that in 
1900 Bolivia was producing only 6,000 tons of tin 
as against 16,000 in 1907, some idea may be obtained 
of the future development and the market for ma¬ 
chinery that will be opened up. The bulk of the 
output is in the departments of Oruro and Potosi, 
all of which is carried on the railway to Autofo- 
gasta on the coast. The Huayani-Potosi, and the 
Milluni and other mines in the La Par, district have 
about 8 per cent, of the production, which is shipped 
by Lake Titicaca and MoUendo. A few of the richest 
mines, notably those in the neighbourhood of Oruro, 
where the tin exists in combination with silver, 


employ a crude smelting process and are able to 
ship the tin in bars, but generally the very 
high cost of fuel and other conditions make 
the shipment of the concentrates cheaper than 
the smelting of the ore, so that manufacturers can 
depend on the demand in the future being along 
the same lines as at present. Up to this time most 
of the stamps and tables for the concentrators and 
other machinery have been impoited from Europe, 
one reason for this being perhaps that until quite 
recently there have been no American interests in 
Bolivia. The ownership of the tin mines is English, 
Chilean, and German, and the purchases have been 
largely made through London and Hamburg. Ger¬ 
many has sold large quantities of mining machinery 
because it had control of Bolirian commerce in all 
lines. These sales were not due to su}:>erior quality 
or to cheapness. It is almost the universal testimony 
that German installations for the tin mines have been 
unsatisfactory. It has been stated by a large mine 
owner that he would like to throw out the German 
installation entirely, )>ut that neither he nor other 
mine owmers could afford to ** scrap ” their machinery 
by wholesale, and they would have to continue 
working along, and gradually replace the German 
machines with those from America, as their initial 
purchases in the United States had been satisfactory. 
Preference, how’ever, is shown for the English* 
make, as being more solid. There is, it is said, the 
possibility of a se\ere competition between England, 
the United States, and Germany, the (xerman agents- 
promising to supply better material, such as that 
from the Krupp woiks at Essen. The works at 
Creusot, trance, also have local representatives, but 
they are not represented by actual installations in 
many of the mines. In the laboratories' for metal- 
luigical work the chemists and mining engineers give 
the preference to trance, one reason being, it is 
stated, that the t rench packing is almost perfect. 
I^aboratory supplies from the United Slates usually 
come broken in pieces. During the last tw’o years 
various mining experts from the United States have 
made investigations of the Bolirian tin deposits, and 
of the mines in opeiation. It is w’ell understood 
that the tin plate interests of Pittsburg and else¬ 
where would like to secure control of the output 
of some of the leading mines, but nothing .seems 
to ha\c been accomplished in this direction yet. 
Other American interests, some of them with rather 
limited capital, have undertaken the development 
of tin mines on their own account. The American 
capitalists, w’ho are building the Bolirian railways,, 
have also mining concessions, but it is not understood 
to be their intention to have the railway company 
engage in tin mining, or other mining. It is more 
than likely that some of them will invest in the * 
mining business as indiriduals, while the policy of 
the railway company w’Ul be also la encourage other 
companies or individuals to engage in mining in order 
to supply the railway with articles for transport. Out 
of this policy there is likely to grow a number of 
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American mining interests, which will buy machinery 
in the United States, provided the objections as to 
bad packing are removed. It may be taken as cer¬ 
tain, says the United States Special Agent, that 
Bolivian tin mines, during the next few years, are 
going to be developed on a scale which will call for 
large quantities of machinery. The increase in silver 
mining is dependent on the railway line from Oruro 
to Potosi, which now seems assured, since the 
American and the P2ngHsh interests are harmonising 
their differences. Potosi is the most extensive silver 
•mining region of Bolivia, but the lack of transporta- 
tion facilities has made it impossible to introduce new 
machinery, and without this, and the application of 
modern processes, it has been shown that the Potosi 
mines, with some exceptions, cannot be worked so 
satisfactorily as is desired. The Huanchaca mines, 
mear Uyuni, which, for many years, were among the 
most profitable in South America, are in full opera¬ 
tion, and are supplied with modern machinery. The 
output of the Corocoro copper mines is not expected 
to be seriously diminished on account of the fall in the 
price of that metal, since most of those in operation 
were able to continue in spite of the depression. 
jN^ew development, however, was checked. The Coro- 
coro fields are agreed by experts to be very rich, but 
their development on a large scale has not been 
attempted heretofore, because the efforts to combine 
them have failed. Promoters from the United States» 
at various times, have obtained options on these 
mines, but have not secured the capital necessary 
'to take up the options. The capitalists in the 
United States, whom they have approached, have 
invariably declared the price too high. It is possible, 
however, that in time the negotiations will succeed, 
and the exploitation of the Corocoro copper will be 
undertaken on a large scale, ensuring heavy purchases 
of machinery. At j^resent the disposition appears to 
be to await the building of the railway line from 
Arica, w’hich will ensure a short railwny route to the 
coast, and effect an important saving in the cost of 
transport. There doe? not appear to be much prospect 
of immediate sales of dredging machinery for Bolivian 
gold mines. Several years ago dredges were installed 
in the San Juan river-bed in the south. The cost of 
•the installation was very high, since the machinery 
had to be carried by mules for two hundred miles 
•over difficult mountain passes. Now the railway, 
which extends from Buenos Aires to the Bolivian 
border, removes this difficulty, but the dredging itself 
has not been successful enough to encourage further 
importations of machinery. In the Xipuani river, in 
northern Bolivia, gold is abundant, but the trans¬ 
portation of dredging machinery is entirely imprac¬ 
ticable, and the Tipuani i.<* likely to be left to the 
primitive methods of placer mining. A point which' 
^ould have attention in connection with mining ma¬ 
chinery is the large quantity of explosives consumed 
in Bolivia. These are procured almost entirely from 
Europe, Germany having the lead. It is said that 
bad ns me given to American manufacturers of 


explosives by the action of one company, which some 
years ago dumped a lot of inferior dynamite on the 
South American market, has not yet been overcome. 
In conclusion, the Special Agent says that Bolivian 
mining resources, both from the point of view of the 
manufacturers of machinery and from that of capi¬ 
talists, are worthy of the most careful investigation, 
for the country is one of the world^s greatest mineral 
regions. Until railway communication could be 
obtained, many of the districts, notwithstanding the 
richness of their deposits, could not be expected to 
command capital, because of the prohibitive cost of 
transportation, both for machinery and for ores. That 
difficulty is now being removed, and with the exten¬ 
sion of the railway system a continuous mining de¬ 
velopment may be looked for. 


THE UTILISATION OF EUCALYPTUS 
LEAVES. 

There are many places in Australia where eucalyptus 
oil is distillled for medicinal purposes, and there is 
said to be an establishment in New' South Wales 
where acetic acid is an important by-product m the 
distillation of the oil. It is, howevei, at Fort 
Esperance—about fifty miles distant by water from 
Hobart—that the eucalyptus oil itself i** considered 
merely a by-product in the preparation of the more 
valuable extract for use in preventing deterioration of 
boilers. This extract has the appearance and con¬ 
sistency of tar when prepared for export to I ngland. 
It is shipped with no more liquid in it than is neces¬ 
sary to prevent caking in the casks <•;; route, it 
being thinned, however, on its arrival. The extract 
is said to diffuse itself through the water of boilers 
and cleanse them of any acid, greasy or saline matter, 
forming with such deleterious ingredients a barmle.ss 
sediment ivbich sinks to the bottom, and it prevents 
any formation of crust round the water-line. The 
American Consul at Hobart says that foui tons of 
eucalyptus leaves will produce one ton of the ex¬ 
tract for boilers, and about seventy or eighty jiounds 
of eucalyptus oil. Twigs of the leaves are taken off 
the trees irrespective of the age or height of the tree, 
except that old trees are not preferred owing to the 
great preponderance of woody matter. They are 
placed in large bags, and, by an iron book arrange¬ 
ment, are canied down the hill-side along wires 
specially strung for their easy transportation to the 
mill. The leaves are for the most part about t^n 
inches long, and from an inch to an inch and a half 
wide. The leaves mostly used at the establishment 
referred to above arc; taken from an underbrush of 
*trees in “ bush ” destroyed by fire about two years 
ago. The same trees may be considered good for 
another crop of satisfactory leaves in about thiee 
years after the first leaves have gone to the mill. The 
leaves are placed in a large cauldron, called a digester, 
and steam is applied for four hours. During this 
steaming the acetic acid in the leaves passes out as 
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vapour, the eucalyptus oil is carried by the steam 
to the condenser, the waste water being separated 
by the use of a syphon. The residuum in the 
digester is then subjected to steam pressure, by means 
of which the valuable extract is obtained, being first, 
however, boiled down to the consistency of tar. The 
woody matter which is left in the digester after the 
oil and extract have been taken out is then removed, 
and burned as refuse. In order to prevent the 
digesteis being eaten by the action of the acetic acid 
in the leaves, they are painted with the extract before 
the leaves are put in and the steam applied. Some 
experiments have recently been made at Port Esper- 
ance to ascertain if varieties of eucalyptus leaves, other 
than the blue gums, could be used for the production 
of both boiler extract and eucalyptus oil, and as a 
result it appears that practically every variety of 
eucalyptus leaf will furnish the boiler extract, but 
that the best quality of eucalyptus oil by-product is 
obtained from the blue gum. The stringy bark con¬ 
tains more of the extract, but less of the oil than the 
blue gum. The local consumption of eucalyptus oil 
for medicinal purposes is very large. There are other 
uses to which, it is said, eucalyptus can be put, 
although there has, as yet, been no practical demon¬ 
stration of such uses in Tasmania. An illuminant, 
known as “ gum gas,” can be produced from the 
leaves, and is said to give a bright light. An Aus¬ 
tralian authority has estimated that lOjOOO feet of 
gas can be obtained from a ton of leaves. The 
eucalyptus bark is said to contain a fibre suitable for 
paper, and eucalyptus woods are considered valuable 
for many purposes. 


HOME INDUSTRIES. 

77 tf c'txjl Trade ,—Although the labour troubles 
in .South Wales have been settled for the time being, 
the dispute between masters and men in Scotland 
has become moie acute. A week ago the Scottish 
coal masters decided to post notices of a reduction of 
wages on the 26th inst. This decision followed on 
an aborti\e conference. The proposed reduction of 
wages is 12^ per cent, on the standard and would 
amount to about 6d. per day per man. It is induced 
by the Eight Hours* Act, which reduces the number of 
hours the men are at work. The employers insist that 
if the hours are to be shorter the pay must be less. 
On the other hand the men look upon the Act as one 
intended to benefit them, whereas if their wages arc 
to be reduced at the same time that the hours of 
labour are shortened they will consider it as of very 
doubtful advantage to themselves. The Scottish 
trade holidays are now in full swing, and iron furnaces 
have been damped accordingly. It may be hoped 
that some arrangement will be atrived at even now, 
^nd it must be remembered that the men are finan¬ 
cially in a very weak position. The numbers affected 
“by the lock-out would be something like 100,000, 
So,000 miners and 20,000 pil-workers, but the men’s 
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accumulated funds only amount to ^^70,000, which 
would mean bankruptcy for their union in a fortnight 
unless the Welsh and English miners made a substan¬ 
tial levy. The danger of serious complications lies 
here. It is not at all unlikely that the English and 
AVelsh miners will decide to range themselves along 
side the Scotch miners, in which case the whole 
situation will be changed. 

Pit Lads .—In Staftordshire 7,000 pit boys are on^ 
strike, and there has been rather serious rioting. All 
the important pits in North Staffordshire are now 
idle, and an industry which employs 25,000 men, and 
yields a product of some 7,000,000 tons of coal 
annually, is paralysed. As a consequence of the 
dispute some of the forges and furnaces in the steel- 
industry in the dLstrict have already been damped 
down, owing partly to the shortage of coal, and partly 
to the fear that damage may be done to the plant. 
Here again the trade disturbance is due to the 
Miners* Eight Hours Act. The ostensible cause 
of the trouble is the question of a stoppage for a 
meal, or for ” snapping,** it is called. Immediately 
upon the Act coming into force »July 1st) difficulties 
arose. The miners contend that under it, as inter¬ 
preted by the masters, their conditions of w'ork have 
become worse. They say it entails longer hours 
instead of shorter. Before the Act came into force 
the men in this district did not put in a full eight 
hours of actual woik in the pit. The masters now 
seek to enforce a full eight hours of work. This, with 
the time spent in “winding” and in getting to 
work, entails sometimes, the men say, as much as 
ten hours from bank to bank. The masters, too, 
require a full eight hours without “snapping** lime. 
Previously the men had half an hour allowed them 
for eating, but the di<;pute as between masters and 
men on this particular point has been settled by 
compromise, the masters agreeing to allo\v a quarter 
of an hour instead of half an hour as aforetime. 
It is against this agreement that the lads have 
risen, since undei it many of them, as they say, 
get no “snapping” lime at all. They must keep 
on working. The agreement between masters 
and men stipulates that the men must take their 
snapping time not altogether as. they used to do (the 
pit being “stopped” for the purpose) but in two 
separate lots. The long wall system is generally 
used in North Stafi'ordshire, and the arrangement 
was that while the men on the one “side** had 
their “ snapping ** the men on the other “ side ** 
should be at woik, the object being to prevent any 
stopping of the pit during the eight hours, Unfor¬ 
tunately this aiiangement mbans that the lads work¬ 
ing in the roads between the men have to keep oiv 
the eight hours without a break. Hence the strike. ^« 

The Co^Partnerv Mining" Project .—Many will 
regret the failure of Sir Christopher Furness’s co¬ 
partnery project referred to in these Notes some weeks 
ago. It has failed because the men have rejected it. 
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Sir Christopher Furness, in his reply to the leaders of 
the Wingate Grange Colliery workmen, says that “ he 
is afraid that the resolution of advice to the men was 
influenced by bias, personal as well as political, affect¬ 
ing the county, and in fact the country at large, 
rather then by reasons purely economic and applying 
to the employees at Wingate alone.” However that 
may be, the men seem to have been influenced by the 
fear that the proposed collieiy council would become 
a ** hot bed of spie^,” and also that only the first- 
class workmen w'ould be employed. There does not 
seem to have been any attempt on the part of the 
representatives of the men to smooth over difficulties 
by consultation with Sir Christopher Furness, but he 
is willing to levive the pioject if, and when, the men 
are prepared to consider it more favourably. 

Gas Engines fot Steel Works ,—The Manchester 
Gtiafdian gnes some particulars as to the equipment 
of two im]>ortant steel works—those of the Barrow 
Hematite Steel Company, Limited, and, the Froding- 
ham Iron and Steel Company—with blast furnace 
gas-engine plant ot German design and manufacture. 
In the former case, it is claimed that a saving of 

1,000 a week has been efl'ected by the German gas 
engines put in to utilise the waste gases from the 
furnaces. At the Staffordshire Steel Works, Bilston, 
a new electrical and power plant has been installed by 
British engineers, and in reply to some disparaging 
comparison made between this and the German plants, 
Sir Alfred Hickman has written a letter to the Iron 
and Steel limes, in which he says :—“ It is true that 
some difficulties, not unusual in a new departure, 
have been experienced, but if I am correctly informed, 
they are far less than have attended a somewhat 
similar installation by a German firm at works in the 
North, the engineering staff of which have honoured 
me by repeated visits in order to obtain information 
and assistance. The arrangements here are not yet 
perfected, but there has been no shirking of responsi¬ 
bility on the part of the contractors, and I have every 
confidence that in the end the work will be fully 
equal, if not superior, to anything the Germans have 
done, and the cost will certainly not be greater than 
they would have charged. 

Hop SubMt 4 tes, —It is not, perhaps, surprising 
that the Government Bill to prohibit the use of hop 
substitutes m brewing, and the importation of hops 
except in bags properly marked, should be described 
by political opponents as protection, “ unadulterated, 
naked Protection,” as Lord Courtenay put it in the 
debate in the House of Lords upon the second read¬ 
ing, The object of the Bill is to prohibit the use of 
preservatives when the necessary preservation can be 
obtained by the use of hops alone. This is not an 
absolute prohibition of preservatives, since to do 
away with them altogether might mean the destruc¬ 
tion of a great trade in a certain class of beer intended 

eiport, but if the Bill becomes law it will no 
be possible to use them in beers intended for 


home consumption. As to marking, the intention is 
to place the foreign and home hop growers on an 
equal footing. Lord Carrington described the Bill as 
*^an honest attempt to assist a hard-working and 
honourable class of ^>eople who have been passing 
through a time of much difficulty.” The object is 
excellent, but it is to be feared that even if the Bill 
becomes law it will not arrest the shrinkage in the 
area of hop cultivation which has been going on for 
many years past, and of late at a much accelerated 
pace. 

Amepican JP^heat Prospects, —Although our im¬ 
ports of wheat from America are comparatively much 
less important than they were ten or fifteen years ago, 
they are still a very important factor in the movement 
of prices, and it is therefore satisfactory to find that 
on the whole the prospects of the present American 
crops are encouraging. According to the Govern- 
ment crop report the condition of winter wheat on 
July I was 82*4, in companson with 8o*6 on the 
corresponding date of last year, and a lo-year 
average of Unfortunately the acreage undci 

cultivation is 81 per cent, less than the wheat aiea 
haivested last year, the acreage this year being 
27,871,000. It IS estimated that the winter wheal 
crop will be about 410,000,000 bushels, as against 
480,000,000 liushels in 1908, and 4(y),ooo,ooo in 
1907. But the spring wheat crop promi.ses to more 
than adjust the balance. The acreiage under spring 
wheat is nearly 7 per cent, more than last year, and 
the condition of the crop on July i was 92*7 as 
against 89*4 m 1908, and a lO-year average of 87. 
The yield is expected to be about 2^4,000,000 
bushels, in comparison with a crop last year of 
226,000,000 bushels. Taking spring and winter 
wheat together the present estimate is about 
663,000,000 bu«bels this year, which does not differ 
materially from that of last year. This is belter than 
was anticipated at one time, but bearing in mind the 
constant growth of the American home demand it is 
obvious that the United States will not do much this 
year towards bringing down prices to meet the level 
of the last lo-year a\erage. 

Trade Unions and Labour E.\changes .—Repre¬ 
sentatives of the Trade Unions met the President of 
the Board of I rade last Friday to discuss the subject 
of labour exchanges. They suggested regulations 
which would bring into the committees in whose 
hands the local control of the exchanges will be repre¬ 
sentatives of employers and workmen in equal pro¬ 
portions. An important condition asked for was that 
exchanges shall not be used for the purpose of facili¬ 
tating attempts by employers to break down a strike 
or carry on a lock out, and the delegates wished to 
be assured that they would not aid in reducing the 
standard of wages or other labour conditions in the 
localities in which they operate. On many points 
the President of the Board of Trade was in agreement 
with the deputation, and promised to incorporate 
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their proposals in the regulations when they are 
made. None of the regulations have yet been 
framed, the Government wishing to have the views 
of all interested before framing them. It is expected 
that the regulations will be issued in the autumn, 
although it is not likely that any new exchanges will 
actually be at work before the new year. 


CORRESPONDENCE. 


CANADA AS A FIELD FOR BRITISH 
INVESTMENT AND SETTLEMENT. 

Mr. J. Obed Smith, in his paper on Canada, 
published in your Journal of June ii, gives as a 
<potation from Chisholm’s ** Commercial Geography *• 
a sentence that he seems to have read rather hurriedly. 
He says, Professor Chisholm, in the third edition of 
*• Commercial Geography,’ says :—* If British com¬ 
merce has in recent years advanced with less strides 
than that of some other countries, geographical 
ignorance on the part of merchants and business 
men can be set doun as one of the principal causes.' ’* 
The sentence, 'which occurs in the preface to the first 
edition of the “ Commercial Geography,” and is re¬ 
printed in the third edition, reads as follows :—** From 
my inquiries on the subject of commercial geography 
I certain!) have not derived the impression that, if 
British commerce has in recent years advanced with 
less rapid strides than that of some other countries, 
geographical ignorance on the part of the British 
merchant can be set down as one of the principal 
causes." 

A slip of this kind may be of little consequence, 
but, thinking that you, in Justice to both Mr. 
•Chisholm and the Biiti»h merchant, might wash to 
.coriect it, 1 am taking the liberty of drawing your 
.attention to it. Robkrt BAirriE. 

SpiittW*, Washingt«m, U.S.A., 

Juno 20, xpo-j. 


I have perused with much interest the extremely 
able paper read at a recent meeting of your Society 
by Mr. t>bed Smith. There were two matters, how¬ 
ever, which w'ere not emphasised, and which I venture 
to suggest should receive consideration. 

The first is the large field for investment in the 
debentures and shares of some of the smaller com¬ 
panies which present absolute security and offer a 
profitable return. I have come across a number of 
manufacturing con&ems which are doing a good 
business, but which, if they had a little more 
capital, could double or treble their present 
turnover. This is especially so in Ontario, which 
is the manufacturing province of the Dominion. Mr. 
Smith referred naturally to the more important 
.avenues for investment, but these reqaite considerable 
capital, and the smaller capitalist and investor at 


home may not fed he can join in these large ventures, 
whereas there are numerous opportunities for the 
investment of sums of upwards in good, 

sound companie.s where substantial dividends can be 
earned. Further, in the case of a young man desiring 
to engage in commercial life here, if he can bring 
with him say ;fi,cxx), which can be invested in a good 
going concern, he can very shortly step into a position 
which be would not reach otherwise in connection 
with that business, provided, of course, he possesses 
the ability. 

The second point is that if British capital is to find 
its w'ay here for these smaller businesses, some one on 
this side should be employed, first to investigate the 
business and go over its books, then report to the in¬ 
vestor at home, and afterwards represent such in¬ 
vestor on the Board of the company. I could put 
my hand on a number of excellent businesses needing 
capital, where such an arrangement could be offered, 
and doubtless there are many others in a similar posi¬ 
tion to myself. Ernest H. Scamm ell. 

40, Lombard-street, loronto. 


OBITUARY- 


The Mar^vis of Ripon, K.G., G.C.S.I., C.I.E., 
D.C.L., F.R.S.—The Marquis of Ripon, who died 
at Studley Royal on the 9th inst., was one of the 
oldest members of the Society, which he joined in 
the year 185O. He never took any active part in the 
Society’s work—on one occasion he presided at a 
meeting of the Indian Section m 1890, when Sir 
Theodore Hope read a paper on Indian Railways— 
but he supported the Society liberally, as for over 50 
years he paid a subscription of Five Guineas per 
annum instead of the ordinary subscription of £2 2s. 

Lord Rijx>n was a son of ^’iscount Goderich, who 
held oflice for a shoi t time as Prime Minister, and 
became Earl of Ripon in 1833. He was bom in 
1827 and succeeded his father in 1859. After a short 
diplomatic experience he became, in 1853, a member 
of the House of Commons. Soon after his removal 
to the Upper House in succession to his father, he 
took office as Under-Secretary for War, and this was 
the first of numerous posts held by him in successive 
Liberal Governments. He was created ^farquis of 
Ripon in 1871. In 1874 became a Roman 
Catholic, and this, according to the obituary^ notice 
in The Times, involve<i his withdrawal fiom public 
life for several years. In 1880 he became Viceroy of 
India and held the office till 1884. He again held 
cabinet office after his return from India, his last post 
being that of Lord Privy Seal, in which office he^ 
acted as the leader of the Liberal party in the Upper 
House. In igo8 be resigned, nominally on the plea 
of failing health, but really it is said in consequence 
of the Government's interference with a proposed 
Catholic procession in Westminster. 
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NOTES ON BOOKS- 


The Campaign against Microbes. By Etienne 

Burnet, M.D. Translated from the French by 

E. E. Austen. London : John Bale, Sons and 

Daiiielsson, Ltd. 

This book is a translation of a number of articles 
by Br. Burnet on cancer, tuberculosis, tetanus, 
sleeping sickness, enteritis, and smallpox. In a 
non-medical journal it will not be expected that any 
opinion should be given upon the views expressed in 
such a book, or even of the correctness of the state¬ 
ments or opinions. But it may at all events be said 
that a very clear popular account is given of the 
action of microbes in producing the various diseases 
dealt with, and in the treatment suggested for 
their alleviation. The subject is by no means ex¬ 
hausted, as, though the title is somewhat comprehen¬ 
sive, the subject-matter does not extend beyond the 
special diseases mentioned. The researches detailed 
appear to be mainly the work of others than the 
W'riter, for instance, the chapter on enteritis is mainly 
an account of Metchnikoff’s work, which has been 
already introduced to non-medical readers by Dr. 
Chalmers Mitchell’s translations of his well-known 
w’orks, w’hile the chapter on variola and vaccinia is a 
very interesting account of Jenner’s work, and of the 
practice of inoculation which preceded Jenner’s 
researches. 

Relics of the Honourable East India 
Company. London: Bernard Quaritch. 1009. 

In the year 1890 a report by Sir George Birdwood 
on the miscellaneous old records at the India Office 
was published by that office, and in the same year a 
paper was read before the Society of Arts on 
the subject by the late F. C. Danvers, who 
was at that time Registrar and Superintendent of 
Records at the India Office, The interest aroused 
by Mr. Danvers’ paper induced Mr, Griggs to publish 
in his Journal of Indian Art some photographic 
reproductions of the more important charters and 
despatches of the Company. These pictures have 
now been reproduced in a sumptuous volume under 
the above title, and the reproductions have had the 
advantage of descriptions by Sir George Birdwood 
and Mr. William Foster, together with an introduc¬ 
tion by Sir George Birdwood. 

The reproductions, a number of which are in 
colour, include the arms of the first Company, several 
of the charters, warrants, and patents issued to the 
Company, and various other documents of great 
interest. There are also pictures of the various 
buildings occupied by the Company at different times, 
ail of which were known in succession as ** The East 
India House.” Then there are some photographs 
of the interior and exterior of the India Office, and 
ii^siiioQS other pictures of objects of interest in the 
history of the Company. 


Sir George Birdwood*s introduction gives a brief 
record of the foundation and early history of the 
Company, or rather companies, since the one first 
incorporated by Queen Elizabeth in 1600, and known 
as the Old Company, changed its character and status 
by the amalgamation with it of several other com¬ 
panies subsequently incorporated, so that the body 
known to us as the Honourable East India Company, 
which lasted down to 1858, may be said to date from 
a charter of Queen Anne of 1709. The letter-press 
which accompanies the reproductions is certainly not 
less interesting than the reproductions themselves, 
and the whole volume is full of information lelating 
not only to the East India Company, but also to what 
Sir George Birdwood called in his Report of twenty 
years ago, ” the modem quest and invention of the 
Indies.” 

It may be worth while to point out a trifling mistake 
in one place, (ieorge Lambert, the painter of the 
pictures now in the Military Committee Room at the 
India Office, was never a President of the Society of 
Arts. The institution with which he was associated 
was one of the two Societies of Artists, which grew 
out of the “Exhibition of Polite Arts” held in 176a 
by the Society of Arts, and the rivalr}' between which 
led eventually to the foundation of the Royal Academy 
in 1768. 


GENERAL NOTES. 


The Zimbabwe Ruins.—M r. Richard N. Hall, 
who gave the Society a. paper on the Zimbabwe 
(Rhodesia) ruins in 1905, is about to publish a 
bonk on Pre-Historic Rhodesia.” The work is a 
reply to the conclusions of Dr. Randall MacIver 
as to the origin and age of the wonderful 
stone buildings and gold mines scattered over 
Rhodesia and South - Eastern Africa. Before 
the meeting of the British Association in South 
Africa in 1905, Professor Randall MacIver made 
an examination of Zimbabwe, and during bis 
researches and excavations discovered specimens 
of Nankin china under some of the walls sup¬ 
posed to be ancient. , This fact, and other indica¬ 
tions, led him to adopt the conclusion that the 
buildings were not the work of a non-African, 
possibly Semitic, race of invaders and gold-seekers at 
a period of (say) 2,000 ye^rs ago, but were an inde¬ 
pendent development of indigenous Bantu civilisation 
and perhaps contemporaneous with the coming 
of the Islamic Arabs and the Portuguese (from 
A.D. 1200 to iboo). Mr. Hall has since re¬ 
examined the Zimbabwe ruins and made other 
researches in South Africa, and the results of 
^hese efforts is the forthfcoming volume. Mr. Fisher 
Unwin is the publisher. 
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NOTICES- 


CHAIRMANSHIP OF COUNCIL. 

On Monday, u^th inst., at tiitir first meeting 
after the annual election, the C ouncil re¬ 
elected Sir William White, F.R.S., 

I.L.D., D.Sc., as Chairman fur the ensuing 
year. 

EXAMINATIONS. 

'J'he results of the Intermediate Examina¬ 
tions (Stage II.) have been published, and 
copies for distribution to Candidates have been 
sent to all Centres. The results of the Ele¬ 
mentary Examinations (Stage 1 .) will be pub¬ 
lished about the middle of August. The 
results of the Advanced Examinations (Stage 
111.) were published on the 17th June. 

'fhe Council of the Society have had for 
some time under consideration a suggestion 
emanating from some of the local Committees 
that longer time should be allotted to the 


examinations than is now the case, so that 
greater facilities might be afforded to candi¬ 
dates wishing to lake up several subjects m 
the same year. 

Realising that this was a matter entirely for 
the < onvenience of the Local Committees, they 
caused a circular to be issued to all the 
Committees, asking for an expression of 
opinion. Replies were received from 201 out 
of the ^^92 Committees to whom the circular 
was sent, and the Examinations Committee, 
after an examination of the replies, recom¬ 
mended to the Council that tne result of the 
inquiry did not appear to justify any alteration 
in the existing system. 

This recommendation has been approved by 
the Council, who also approved a recommenda¬ 
tion by the Committee that the rule requiring 
two Superintendeiiti) to be present at all 
examinations should be modihed, and that 
in future the attendance of a single Super¬ 
intendent .should be considered sufiicient when 
the number of candidates did not exceed ten. 

The following is the Time Table for 1910 : — 



j Monday, April 11 
j ^7—10 p ni ) 

Tursday, Aprtl i*. 
tj— 10 p.m.) 

Wednesday, i j. 

\7—10 p.m.) 

Thursday, April 14. 
t;—ID p.m.) 

Fnday, April is. 

\7 — 10 p.m.) 

Advanced Stage. 

j Book-keeping. 
Precis-writing. 

Economics. 

Danish and 
; Norwegian. 

Arithmetic. 

Commercial Law. 

Geiman. 

Italian. 

Spanish. 

French. 

Commercial History 
and Geography. 

Typewriting 
(7.30 to 10 p.m.). 

Accountin»j and 
Banking. 

ShoTthand (140 and 

120 words per 
niiiu le) (7.15 to 
10 p.m.). 

Portuguese. 

English. 

Russian. 

Swedish. 

Chinese. 

Japanese. 

Hindustam*. 

1 Intermediate Stage. 

! Typewriting 
; (7.30to lop.m.). 

1 French, 

! Danish and 

Norwegian. j 

Commercial His- i 
tory and Gco- 
graphy. 

Book-keeping. 

Precis-writing, 

f 

} 

English. 

Economics. j 

i i 

l ! 

Spanish. | 

j 

Arithmetic. 

German. 

Portuguese. 

Italian. 

1 Russian. 

1 Chinese. 

1 Japanese. 

Hindustani. 

Sw'edish. 

Shorthand (100 
and 80 w'orda 
per minute) 

(7.15 to 10 
p.m.). 


Handwriting and 
Correspondence. 

French. 

Commercial 
Geography, 
Typewriting 
(7.3010 iop.m.). 

1 

Book-keeping 

Spanish. 

Shorthand (50 words 
per minute (7.15 
to 10 p.m.). 

German. 

Italian. 

Arithmetic. 

Music* 


Harmony* 

Rudiments of Music 
(r t0 9 p.m.). 








728 JOURNAL OF THE ROYAL SOCIETY OF ARTS. July *3. x 9 o«»; 


PROCEEDINGS OF THE SOCIETY- 

CANTOR LECTURES. 

THE PUBLIC SUPPLY OF ELECTRIC 
POWER. 

By G. L. AnnENnROOKE, M.I.I-.E. 

PART HI.* 

Boilers. 

We now come to the boilers. This is so 
large a subject that a whole course of lectuns 
would not deal adequately with it. In the lirst 
place, water-tube boilers have become almost 
stereotyped as steam generators in power 
stations. The old doubt as to their ability to 
keep steam regularly has been removed by 
the almost universal adoption of chain grate, 
and overfeed, underfeed, and other forms of 
mechanical stoker, which enable a constant 
fire to be maintained. With mechanical 
stoking it has been possible to use larger 
and deeper grates than when hand-firing 
was employed, and this has enabled much 
larger boilers to be constructed than w'as 
formerly possible. A common size of water- 
tube boiler now is one evaporating about 
16,000 lbs. of water per hour, and for 
large stations a standard size is made by 
several makers which evaporates 32,000 lbs. of 
water per hour, and even these figures are 
being exceeded. This is compared with an 
evaporation of 6,000 to 8,000 lbs. of water per 
hour, which is the usual evaporating power of 
the large size of Lancashire cylindrical boiler. 

Boiler Arrangement. 

An important point in central station design 
is the arrangement of the boilers. In small and 
moderate sized stations it is usual to place 
them in a parallel row with the engine room. 
For large stations the row becomes a double 
one, with the firing fronts of the boilers facing 
each other, leaving room for the economiser 
behind. For very large stations in towms it 
has been the practice for some time to place 
the boilers in tw'o or more double tiers, though 
this can only be recommended when there is 
no other alternative. In similar stations when 
land is cheaper practice is now favouring the 

♦ The Course < onsistrd of three lectures, delivered on 
January x8 and 25, aiid February i. In re-arranging the 
spaterial for publication, the lecturer has preferred to divide 
Jt into four parts. 


placing of the boilers at right angles to the 
engine or turbine room in double rows backing 
each other. This really changes the boiler 
room from a single unit into separate units for 
each turbine, requiring also a correspondingly 
increased number of chimneys. It has the 
advantage from the point of safety of breaking 
up the boiler room, but reduces its convenience 
and flexibility, and also somewhat increases 
the cost as well as that of the coal-conveying 
and storing arrangements. 

The steam pressure most usually adopted 
now is 160 to 200 lbs. per square inch. With 
turbines the advantages of going higher are 
less than with steam engines, and the value of 
a good vacuum is greater, or rather a good 
vacuum is more easily made use of in the 
turbine than in the steam engine. Turbines 
also lend themselves very readily to the use of 
superheat. It is now the usual practice to 
superheat 150", w^hich appears to be about 
the desirable limit for the Parsons type of 
turbine. In the impulse turbine, when the 
clearances are greater, superheating has, 
however, been carried as far as 300- Fahr. 
with good results, and it is probable that in 
the future there will be an increase in this 
direction. 

Sl'PEKHEAlIMi. 

This superheating is usually obtained by 
fitting the boilers with a superheater placed 
just under the steam drums, and forming an 
integral part of the boiler. This is admittedly 
a compromise. An independently fired super¬ 
heater allows better control of the superheat, 
and permits superheating to be carried further, 
but with coal firing it is troublesome and not 
always economical when the load is a varied 
one and there is a good deal of difficulty in 
finding a convenient place for it in the st«ilion. 
If producer gas were available in a station an 
independently fired superheater would have 
many advantages, and it might even be 
worth taking the steam in stages through 
the turbines, superheating between, or sub¬ 
dividing the turbine itself into two stages. 
In dealing with superheat, however, it is 
necessary to be careful to ascertain by how 
much the percentage gain exceeds the amount 
of coal used to obtain it, as it is easy to get a 
higher efficiency but at an increased con¬ 
sumption of coal which more than balances 
the gain. A good deal of care has also to be 
used to keep the superheat even and prevent 
excessive rises of the temperature as load de¬ 
creases. 
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Si OKING AND Working. 

The almost universal adoption of mechanical 
stoking in modern boilers for considerable out¬ 
put has already been alluded to, and also the 
automatic delivery of the coal to the stokers. 
Hy these means the usual manual labour of 
the stoker is reduced to occasional clinker- 
ing, clearing away ashes and a few other odd 
jobs about the boiler house, but it does not 
follow from this that his labour is lightened ; 
what has been taken from his hands has been 
placed on his head. Besides the steam, water 
and superheat gauges and the boiler pumps, 
economiser and forced or induced draught 
appliances, he has to watch the rate of travel 
of his grate or rate of working of other forms 
of mechanical stoker, the thickness of his fire 
on the grate, the amount of draught and the 
getting rid of the ashes, and whether the coal 
is fully burned out before reaching the end 
of its travel. All these points make great 
differences in the efficiency of the plant. 

A boiler worked at its best can under good 
working conditions, such as should be obtained 
in a pow'er station, transfer about 80 per cent, 
of the heat in the coal to the w'ater and steam 
in the boiler ; of the balance rather more than 
TO per cent, will be lost in gases going into 
the flue of which a part may be recovered in 
the economiser, and rather less than 10 per 
cent, w’ill usually disappear in radiation, say 
8 percent, or 1-12th. Now it is important to 
observe that the lost 8 per cent, is a loss 
which only slightly decreases whatever the 
boiler is doing, if steam is kept up under 
pressure, consequently at half load this 8 per 
cent, becomes about 15 per cent, and at 
quarter load per cent, of the total coal, 
until we gradually come dowm to the boiler 
standing banked, when 6 per cent, to 7 
per cent, of the coal required at full load will 
be required merely for the purpose of keeping 
steam up to pressure. 

This does not represent the whole loss 
of efficiency as boilers are worked at 
lighter loads, because at lower loads it is 
increasingly difficult to secure just the right 
proportion of air, and an increasingly large 
proportion of heat will bo carried off in this 
way. 

Notwithstanding these losses in working at 
low loads and in keeping the fires banked, 
it is as a rule, however, found that when 
a boiler has to be used for only a portion 
of the day, it is more economical in coal to 
bank it than to let it down entirely and to fire 
up again. 


Radiation Lossks and Lo.s.ses ry Exce'^s 

AIR. 

To give an example, assume a boiler capable 
of evaporating 16,000 lbs. of water per hour, a 
common size in power stations, this will at full 
load evaporate and superheat about 8 lbs. of 
water, equivalent to about S^lbs. of saturated 
steam. Ow'ing to the above reasons, hoyirever, 
at half-load it will not evaporate more than 
6Albs. of water, and at J load about 4lbs. of 
water per pound of ( oal, while if it is banked 
and doing nothing it will consume not less 
than I cwt. of coal per hour to keep up 
steam pressure. Now these radiation and 
other losses are to a considerable extent within 
the control of the stoker, particularly as regards 
the coal used in banking and in firing up, and 
it ivS obvious that the stoke r w'ho can avoid 
stoking up an extra boiler to carry his heavy 
load will be the better man. 

The stoker has, moreover, great control over 
the draught and over the coal burnt. If he 
lets too little air through his grate he will not 
use the full evaporating power of the boiler; 
if he lets in too much by having too thin a fire 
the cooling may reduce the evaporation 10 per 
cent, to 15 per cent, or more. It is again 
quite possible to lose several per cent, of the 
combustible by letting it through the ends of 
the grate before it is completely burnt. It 
will therefore be seen that in boiler-houses, 
to secure the best results, particularly when 
the load vanes considerably during the twenty- 
four hours, much intelligence is needed in 
managing the boiler^, and it is quite easy with 
the same plant to get differences of coal con¬ 
sumption of 20 to 30 per cent., or even more, 
for the same amount of water evaporated. 

Cih Recorders. 

In order to guide the stoker it has lately 
become the practice to instal w’hat are called 
CO2 recorders in the Hue from the boilers. This 
apparatus draws automatically a sample of the 
gases passing every quarter of an hour or so, 
and the gas btdng passed through a proper 
piece of apparatus the carbonic acid is ab¬ 
sorbed, increasing its weight correspondingly, 
which weight is aw.tomatically recorded. 
Knowing the proper proportion, this at once 
shows if too much or too little air is being 
admitted to the grates. This is found to call 
the attention of the stokers to irregularities 
which they w'ould not notice otherwise, and if 
intelligently used it considerably promotes 
efficient working. Some difficulty arises if 
the boilers become numerous, as a single 
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instrument gives only a general result, but 
nevertheless it is a very distinct gain in station 
practice. 

Losses in Boilers. 

For the reasons which have been mentioned 
it is clear that the coal used per pound of 
steam supplied to the engines or turbines will 
be considerably more than if the boilers could 
always be maintained at their best efficiency; 
thus in a lighting station it is quite common 
that the weight of coal used per annum is three 
times the amount which would be used if 
engines and boilers could always be worked to 
their best efficiency. In power stations the 
difference is less. In a 2,000 kilowatt station 
w’orking with a 25” „ load factor the coal used 
will be about 14* times to twice that necessary 
if the boilers and the engines or turbines were 
used to the best advantage. As the size of the 
station increases and the load factor improves 
the proportion of these losses is somewhat re¬ 
duced, which is one of the reasons for concen¬ 
tration. 

In most stations economisers are used 
situated in a flue behind the boilers, or above 
them sometimes when space is limited. Unless 
coal is very cheap, the extra duty obtained is 
well worth the additional capital cost, parti¬ 
cularly if the station has a considerable load, 
as we are assuming, since with them the 
hotter feed enables a heavier duty to be 
obtained from the boilers at full load. The 
gain to be obtained depends on the type of 
boiler used, the draught, conditions of work¬ 
ing, &c., but maybe taken as in the neigh¬ 
bourhood of T2 per cent, on an average. 

The Draught. 

The cost of constructing brick chimneys has 
greatly lessened during the last few years, and 
frequently iron chimneys are now substituted 
for brickwork ; but, notwithstanding these 
economies, there is a strong tendency in large 
stations to adopt induced or forced draught, 
usually the former, by the aid of a fan fixed 
in the flue, near the base of the chimney. 
There is little doubt that as the loads in power 
stations get heavier m^tre and more reliance 
will be placed on mechanical draught, and 
probably on the development of this, which is 
obtained by using the Eaves principle of heat¬ 
ing the air before it reaches the coal by the 
help of the waste flue gases. 

The use of economisers, forced or induced 
draught, and air heating are all important 
jEHCtors# but their relative value depends 


so much on the character of the load, the 
classes of coal used and its price, and the 
balance of extra capital cost of these refine¬ 
ments against the economies secured, that it 
is difficult to put the probable advantages into 
exact figures. Pre-heating the air is only 
employed to a small extent at present, it being 
rather difficult to adopt unless the boiler-house 
and flues have been designed, in the first place, 
for its use, but it is safe to say that its adoption 
will be much extended in the future. In cases 
where it has been used under suitable condi¬ 
tions a gain of something like 15 per cent, has 
been shown. 

Looking at generating stations as a whole, 
w’e have now come to a time when the chief 
interest really centres round the boiler-house, 
and its working and economies. The steam 
taken by large turbines per kilowatt will be 
referred to later; but it can now be said that 
they have attained an efficiency such that for 
every i per cent, improvement it may be pos¬ 
sible to make in then* economy, it is probable 
that 3 per cent, or j\ per cent, can be attained 
by close attention to boiler-room problems, 
now that ^^e are getting to know the working 
conditions more closely, it has not been worth 
doing tnis in lighting stations so far, because 
the load was on for siu h .1 short time, and the 
prict* which could be obtained for the unit was 
higher ; but now* that load factors up to 25 per 
cent, are common, and 30 per cent, to 40 per 
cent, not unusual, the matter is assuming a 
different aspect. An example of this will make 
the position clear. 

Losses nv Bwkixg Fires and in Other 
\Va\s. 

A first-class 2,000 kilowatt steam turbine 
will give a unit of electric energy, or a kilowatt 
hour at full load for about 17 lbs. of steam, 
including that taken by the auxiliaries, namely, 
air and circulating pumps. With a boiler in 
full operation, and provided with economiser 
and superheater, this amount of steam could 
be deliveri'd to the turbine, including losses in 
the steam pipes, for about 2 to 2J lbs. of coal 
of ordinary quality. In practice, however, 
with a 25 per cent, load factor a station filled 
with such turbines would probably not be able 
to place energy at the switch-board under 3 to 
3J lbs. of coal per unit, and this would be very 
good practice. To this the distribution losses 
of between 15 per cent, to 20 per cent, would 
need to be added before the energy reaches 
the consumer, so that to supply i unit to a 
customer will in all need the expenditure of, at 
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least, 4 to 4J lbs. of coal, whereas, if the load 
were continuous, 2ijbs. would suflSce. Inter¬ 
mediate load factors between 25 per cent, to 
100 per cent, have correspondingly reduced 
rates of consumption of coal; but it may be 
approximately said that in practice the coal 
needed, owing to vanous losses and uses in 
the whole plant, and in keeping turbines 
running at low loads for an 8.000 to 10,000 
kilowatt station is not far from double what 
it would be if the plant were w'orking con¬ 
tinuously at full load. For smaller powers 
this discrepancy is greater. Thus the writer 
calculates that for a station of 2,500 kilowatt 
capacity—a very common size—at 25 per cent, 
load factor, a unit cannot be delivered to a 
customer, including losses in transformation, 
for an expenditure of less than 5 lb. coal on an 
average, and this would be a very good result. 
With a load factor of 50 per cent, the coal 
expenditure would be reduced to 3^ lbs. per 
unit sold as compared with the 5 lbs. men¬ 
tioned above. Ihe importance of securing a 
good load factor is therefore readily seen, as 
well as of operating on a considerable scale. 

Fo.ssIIILE 1 MI'R 0 \EMENTS. 

it may be asked what are the probable 
chances of improvement in these respects. 
Doubtless some improvements will be made 
in turbine efficiency. During the compara¬ 
tively short time the turbine has been in use it 
has been greatly improved, and I think we 
may assume that turbines will be improved 
another 10 per cent, in efficiency ; but having 
regard to the immense amount of work which 
he.s been done on the steam engine, and the 
fact that turbines now' nearly equal steam 
engines in effic iency, apart from the gain in 
greater vacuum, it docs not seem likely that 
very much more than this will be done. As has 
already been pointed out, a certain percentage 
gain in engine or turbine efficiency does not 
mean as things stand a corresponding per¬ 
centage gain on the w'hole coal used. 

The prospects of economies in the boiler house 
are however more hopeful. From experience 
derived from burning petroleum and natural 
gas in boilers, it is found that to per oeot. to 
20 per cent, higher efficiency may te attained 
than with coal, from thelact that it is so much 
easier to control llie amount of air admitted 
and to kac|i it closely to the actual amount 
needed lor the combustion of the fuel. If the 
actiMk of a boiler working with a modem form 
’Of chain grate stoker is observed, it will be 
seen that most of the combustion takes place 


in the fire brick chamber in which the greater 
part of the chain grate is situated. If the fire 
is watched from the side it will be found that 
the heating of the boiler is mostly done by a 
fiame of hot gases almost like a blow-pipe 
flame issuing from the arch over the grate, 
so that the boiler is really heated by gases 
formed in a crude way in the grate. The 
writer is coming to the opinion that it would 
probably pay to carry out this process further, 
and to separate the furnace altogether from 
the boiler, burning the coal in a producer, 
w'hich is much better adapted for burning 
coal thoroughly and economically than a 
grate, and then utilising the hot gases in the 
boiler. In this way little of the heat of com¬ 
bustion would be lost and the regulation of the 
gas and air supply would be much more 
perfect, for less draught would be needed, 
and the boiler being simplified, it could be con¬ 
structed much more air-tight, and also be 
effectively lagged, so that the present large 
loss by radiation and convection w’ould be 
reduced, and as the supply of air could be 
almcst entirely cut off, the losses in keeping 
steam at no load and low load would be greatly 
reduced. A producer can also be kept banked 
for a much smaller loss of coal than a boiler 
fire grate, and is also fired up more easily and 
quickly. There should then be some gain of 
efficiency at high loads and considerable 
economy in losses at low loads. The pre¬ 
sence of gas would be also most useful in 
enabling separately fired superheaters to be 
used and effectively controlled. Such a change 
in practice must come slowly, but it does 
appear that in these and other ways con¬ 
siderable improvements in the amount of coal 
needed per unit for electric energy generated 
may be effected as compared with present 
practice in statioiis where the load is a 
varying one. There is also a possible alterna* 
tive, which is to use ground coal with an air 
blast, as is successfully done Jttomr te* firing 
rotary kilns for cement makiog, but that is less 
promising. 

it fuay be said, if gas producers are to be 
mtroduced at all, why not at once use gas 
engines? This introduces a large problem 
which wall be referred to later; in the mean¬ 
time we wall pass on from the generation of 
steam to its utilisation. 

The Generating Plant. 

Within the last three or four years it has 
become the almost universal custom wherever 
generating plants of more than yoo or 800 
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horse-power are required to instal steam tur¬ 
bines. For smaller sizes steam engines are 
still the more economical, but for larger the 
superior results to be obtained from condensing 
with the turbine make it slightly the more 
economical prime mover. The turbine, how¬ 
ever, owes the favour in which it is now held 
to other advantages, viz., its relative cheapness 
in price, the small space it takes up, and its 
great fly-wheel effect, and generally its adapta¬ 
bility for the purpose for which it is required, 
in which it much exceeds the reciprocating 
engine. 

Nothing that can be said under this heading 
is half so convincing as a visit to a large power 
station in which reciprocating engines have 
been installed, but in which recent extensions 
have been made with steam turbines. Besides 
the above advantages, the gain in simplicity 
and the ease with which the w'hole plant can 
be controlled and overlooked will appeal to the 
most non-technical observer. 

To show the gain in cost, the London County 
Council some years since installed several 
large reciprocating engines in their tramway 
station, which cost, if the writer recollects 
rightly, between ;^I2 and £i^ per kilowatt 
including dynamos and conductors, while 
they have recently ordered extensions in the 
form of steam turbines to the amount 
of 10,000 kilowatts, for which the contract 
price was ^4 per kilowatt. The turbines are 
probably rather more economical in steam 
consumption than the engines, they take less 
oil, and are les*. costly for repairs, besides 
being capable of carrying a considerably 
greater overload. The capital cost has, there¬ 
fore, been reduced to one-third in the plant 
itself, besides the saving in floor space, build¬ 
ings and foundations, which would probably 
make the total cost about a fourth of that for 
slow-speed reciprocating engines. The gain 
would not be so much as against high-speed 
engines, but in attempting to build high-speed 
engines of over 1,500 kilowatts we begin to get 
a number of undesirable features which have 
p'evented them ever being popular. 

In supplying electric energy publicly one of 
the most important considerations is the main¬ 
taining of an even electrical pressure in the 
distributing system under all circumstances. 
With alternating currents the rate at which all 
the motors turn is governed by the speed of 
the generating sets in the central station ; and 
agfain, if light and power are to be supplied 

2 p the same mains, and if an even turning 
unapt is to be kept up throughout the system, 


constancy of pressure is very important. Now, 
the essence of electric pojjver supply necessi¬ 
tates the throwing on of large loads on the 
mains in starting machinery, in hoisting, and 
in other operations at short notice, and it is a 
primary necessity that the largest loads which 
may be thrown on and off the mains suddenly 
should not affect the rate of turning of the 
generators and the electric pressure in the 
mains appreciably. In both these respects the 
turbine is an excellent implement for the wwk 
it has to do. Owing to the high speed, the 
energy stored up in the turbine rotor and the 
rotating portion of the dynamo is usually about 
three times what it would be with a recipro¬ 
cating engine and alternators. The follow¬ 
ing are the approximate speeds of turbines 
coupled to multiphase generators of different 
sizes •— 

Stk\m Turbines. 


in kilowatts. 

Avfragre rrvolutions 
per minute. 

1,000 j. 

. 3,000 

2,500 1 . 


3,000 \ 

. 1,000 

5,000/ •••••'••* 


6,000 . 



Again, in a turbine the governor acts imme¬ 
diately and on the w^hole turbine, while in a 
reciprocating engine there w^ould be at least 
three cylinders on only the first of w'hich the 
governor would act, the steam taking quite a 
considerable interval to pass through all of 
them. Again the large overload capacity has 
already been alluded to. It is found that 
between half load and 50 per cent, overload 
the consumption of steam in turbines does not 
vary per kilowatt output more than 10 per cent. 
Moreover, since the motion of the turbine is 
purely rotary and the speed is only very slightly 
raised at the heavier loads, the strains on the 
plant are very little increased by putting on it 
these heavier loads which would be fatal in 
the working of a steam engine. Moreover, 
by admitting steam past the first set of blades 
in a turbine without serious loss in economy 
the output may be even doubled for short 
intervals, and even for large ones if the 
dynamo is made large enough, as it is the 
heating of the dynamo which really determines 
the amount of overload and, to some extent the 
condenser. While the utilisation of these forms 
of carrying overload is not a thing to be made 
use of on every occasion, nevertheless it is ex¬ 
ceedingly important in central power supply^ 
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first as increasing the plant reserve in case 
of accident, and again often enabling a short 
peak to be met without incurring the loss of 
steam, &c., in starting up a second turbine 
only to shut it down again after a short 
interval. This ability to carry overloads has 
hardly yet been appreciated at its full value 
by engineers. 

The consumption of steam by modern 
turbines per kilowatt hour output is approxi¬ 
mately as follows:— 


Steam Consumption of Modern 
Turhinks. 


Sue K.W.S. 

Half load lbs, 
per hour. 

Full load lbs. 
per hour. 

1,000 

20-50 

.. i8*o 

2,000 

I»*25 

I 6*0 

3.000 

17*00 

150 

5.000 

16*00 

14*5 

7,500 

*5-25 

14*0 


Mi;asurin<; Ste\m Consumpiion. 

It is interesting to note that what is called 
the Willans straight line law applies to turbines 
as well as steam engines. According to this 
law a certain amount of steam is necessary for 
turning the plant round at full speed without 
any external load, keeping it warmed up, &c. ; 
the auxiliary plant, such as air and circulating 
pumps, also needs n«*arly a constant amount 
of power. The steam taken in addition 10 
this for doing work is found to be almost 
the same number of pounds per horse¬ 
power whatever the load, if the vacuum and 
other conditions are kept the same. Knowing 
the no load losses, therefore, and the con¬ 
sumption at some given load or the con¬ 
sumption at two different given loads, we can 
find this extra number of pounds of steam per 
horse-power required for the external w'ork, 
and therefore can predict what the steam con¬ 
sumption will be at all loads. It is, therefore, 
easy to estimate from the station records of the 
output of the station, what amount of steam 
has been used by the turbines, and it is a 
point about turbines that if they are kept in 
order the steam consumption in actual work 
remains the same indefinitely. Moreover, as 
all the steam is condensed and returned to the 
boilers, by measuring this we have another 
check; an apparatus for measuring this re¬ 
turned water by means of its rate of flow 
through a. triangular opening in a tank has 
lately been put on the market, and is now 
frequently used. The measurement is con¬ 
tinuous, and is xecorded on paper on a revolv¬ 
ing drum. In this way a complete bala,iice- 


sheet for the working of the station can be kept, 
including the coal and water used, the steam 
passing through the turbine, the air flow up 
the shaft, and the electrical output from the 
station. This offers a means of checking the 
efficiency of the plant very completely, and of 
tracing the sources of loss. Until recently no 
steam plants have been run under such detailed 
supervision as is now possible in large stations, 
and this ability to give that close attention 
besides tending to great economy should 
enable improvements in detail to be effected. 

The Sn am Tukhine. 

It had been my intention to deal more fully 
with the steam turbine, but as I see that 
following these lectures are to come a set from 
Mr. Johnson Stoney, who, as collaborator with 
Mr. Parsons, has an unique experience of 
turbine building, 1 feel that for me to say much 
more would be only going over the same 
ground twice. 

I wull, however, refer briefly to the forms of 
turbines. About the same time Parsons in 
England invented one form of turbine, and De 
Laval on the Contin(*nt another. In I)e Laval's 
type a very beautiful principle was boldly and 
scientifically made use of; the high pressure 
steam w’as expanded in an expanding noxzle 
of peculiar shape, and its velocity and pressure 
greatly reduced, while the total momentum in 
it remained the same ; in this state the steam 
impinges on the turbine blades, acting by its 
w^eight so to speak and not by its pressure ; 
good results were obtained, but the velocities 
required were so high that the mechanical 
construction became aw^kward, and though 
used to a certain extent this form of turbine 
never became popular. When, however. 
Parsons had developed his type of turbine 
with a number of rows of blades, the construc¬ 
tion of larger sizes of the De Laval type was 
taken up by experimenters on the Continent, 
notably by Zoelly and Rateau, and in America 
by Curtis. By adopting De Laval’s principle 
but breaking up the action into a certain 
number of stages, they reduced the velocity 
nearly to that required by Parsons, and pro¬ 
duced a practical machine. Engineers in 
this country, however, were for a long time 
suspicious that the power could not be taken 
out of the steam” in so few stages, and, at^ 
any rate, the Parsons type has enjoyed the 
greater vogue. Continued su ccesses, how*ever, 
have been achieved with the Impulse type, and 
the two classes of machine are now openly 
^omi^ting on similar guarantees of steam 
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consumption. The advantages of the Impulse 
type are a more mechanical and robust 
consideration, a reduction in length, the 
practical abolition of the dummy balancing 
piston, and, lastly, the fact that considerable 
clearance can be left between the revolving and 
stationary parts without loss of efficiency. 

This type is now being accepted by engineers 
for the largest contracts, and a great number 
have been installed in America and on the 
Continent. 

If it proves as lasting as the Parsons type, 
and as free from cutting of the blades by high- 
pressure steam, a step forward in turbine 
construction will have been made of consi¬ 
derable importance. Probably the ultimate 
turbine will be a combination of the two 
principles. 

From the turbine we will pass to its con¬ 
denser. During the last three or four years, 
and since turbines came prominently for¬ 
ward, a great deal of work of a detailed 
character has been done on this class of plant, 
including the introduction of the Edwards Air 
Pump, improved types of circulating pump, 
better arrangement of the flow of the water 
through the condenser, the Parsons vacuum 
augmenter, and other details, which now make 
it possible to maintain a vacuum of 28^ inches 
under heavy loads. 

The high speed of the turbine is in many 
respects in favour of the dynamo which is 
attached to it, and greatly reduces the amount 
of material necessary in construction as com¬ 
pared with low-speed machines, though a 
number of new mechanical problems are intro¬ 
duced owing to the centrifugal forces brought 
into play, and these need very special treat¬ 
ment. I will not go into detail further, as I under¬ 
stand that Mr. Johnston Stoney will treat these 
points in his lectures, except to notice a con¬ 
siderable improvement in the excitation of 
alternating generators by means of a magnetic 
shunt on the exciter, w'hich, with alternating 
currents, automatically permits a much closer 
regulation than was previously possible, reduc¬ 
ing the fall of pressure on inductive circuits of 
ordinary character between no load and full 
load from about 18 per cent, to about 6 per cent. 

Multiphase altetnators are made to run on 
turbines to give as high voltages as 11,000 to 
12,000 and succeed well. It is, however, be¬ 
coming doubtful whetlier ht large installations, 
considering the cheap priced mt which trans¬ 
formers can be obtained an® 4 sheir high 
efficiency, it is not better to opevKle the 
at lower voltage and transform 


to the requisite pressure. This is especially 
the case if current at different pressures is 
sent out from the power house for feeding the 
near and more distant parts of the district. 

Controlling Plant. 

Under this heading comes what is generally 
known as the ** switch-board.*' During the 
last few years the design and arrangement of 
this part of the station has been so developed 
and altered that switch-board is almost a 
misnomer. 

In large stations now the operation of the 
switching appliances are often controlled 
from a central control board, which not only 
operates these but also the stop-valves of the 
turbines, which are in themselves operated by 
motors. The engineer in charge of the switch- 
ing gallery can in this way start any turbine, 
put it into parallel with other plant running, 
and can connect or disconnect any feeders 
at will. 

The central portion of the switching plant is 
the bus-bars, which are usually situated above 
the rest of the plant, and sometimes there are 
subsidiary bars, so that some portion of the 
station can be worked independently from the 
rest. Conductors from the alternators are con¬ 
nected with their switches and the necessary 
measuring instruments to these bars, and 
again from them the feeder circuits branch, 
passing on their way again through the requi¬ 
site switches and measuring instruments. 

Before the conductors from the alternators 
reach the bus-bars it is now^ becoming the 
practice in large stations to take off a con¬ 
nection for working the auxiliaries of each 
turbine so as to maintain each as an inde¬ 
pendent working unit. 

The bus-bars themselves are usually bare 
copper conductors carried on insulators, in a 
separate fireproof longitudinal chamber, ex¬ 
tending the whole length of the switch gear. 

The working of all the controlling apparatus 
is based on the use of the oil immersed switch. 
The merit of oil for the purpose of breaking an 
arc was, I believe, first pointed out by Professor 
Hughes, and it may almost be said that 
station control at the pressure and for the 
powers which are now quite common is 
impracticable without this very simple 
expedient. These oil switches are operated 
by levers for moderate sizes, but the larger 
ones are usually actuated by special electro¬ 
magnets or small nvotprs. In this case the 
switches are usually located away from the 
Mitch gallery, often in a gallery by them* 
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selves, each in its separate compartment, and 
all controlled by local electric circuits brought 
to some central point. 

On account of the noise made by the 
turbines it is now frequently arranged that the 
switch operators for controlling the feeders 
shall be situated in a separate building. The 
attendant then can be placed in telephonic 
communication with the different sub-stations 
on the circuit, and can watch the indicating 
instruments on each feeder and raanipula e 
them as desired. 

To deal with the details of various switch 
boards and measuring instruments w’ould need 
a set of lectures alone, such is the amount of 
thought and care which has been lavished on 
them, but the general construction and method 
of operation will be understood from the 
lantern slides shown. 

Thk Distribl riN(j System. 

Outside town areas power supply work has 
so far been carried out chiefly at pressures of 
from 6,000 to 12,000 volts; in the case of the 
power companies principally at the latter 
pressure, while the Newcastle company has 
now considerable lengths of cable working at 
20,000 volts pressure. These pressures relate 
to the voltages between the phases of a three- 
phase supply, the system on which practically 
all modern public supply work on any scale 
has been carried out ; this is proving it¬ 
self the most economical and flexible of the 
different possible systems; in fact, several of 
the large towns having low pressure continuous 
current lighting plants have had to instal 
separate three-phase high pressure plant for 
suppl^nng power. 

For supply at these pressures cables insu¬ 
lated with paper saturated with rosin oil or 
some special kind of mineral oil are universally 
used, the paper being protected by a lead 
covering. It does not appear that anything is 
likely to arise to displace cables made in this 
way, since paper is cheap and the experience 
of its use which has been obtained during the 
last 16 or 18 years has been most satisfactory, 
both as to its durability and its power of with¬ 
standing continuously such pressures as have 
been mentioned. 

The only drawbacks to the use of paper 
cables are that paper depends almost entirely 
for its insulating properties on the lead sheath 
remaining permanently intact and the joints 
being made carefully under proper conditions. 
A very slight amount of moisture which may 
make its way through a small puncture in 


the lead covering, or may get in through an 
unguarded and exposed end of cable, will 
usually be fatal to the insulation in a short 
time. The skill used in modern manufacture 
has, however, brought it about that there is 
very little risk of imperfection in the lead 
covering except from actual violence, and with 
careful jointing and laying, long lengths of 
these cables can be depended upon to Work 
w’ithout fault from year's end to year’s end, 
and any faults which do occur are nearly 
alw'ays located at the joints. 

Such failures as do take place are usually 
due in the first place to resonance effects. 
This is a sudden rise of the electric pressure 
in a circuit, due to the release of stored up 
energy when a circuit having self-induction or 
capacity, as most alternating circuits have, is 
suddenly broken, as by opening a switch or 
breaking the circuit in some other way. 

Meihods ok Layin(. Cables. 

Cables are most cheaply laid by armouring 
them, covering with preservative compound, 
and laying them direct in the^ ground. In 
places where they may be disturbed it is 
usual to give them further protection by laying 
them solid in troughs filled w^ith bitumen or 
pitch, or they are laid in earthenw^are, iron, or 
specially prepared conduits of fibre or cement. 
Much of the cable for power supply has been 
laid in conduits, mostly of earthenware, as tw'o 
or more ducts can be laid at the same time, 
and this permits a second cable in case of 
extension to be easily and quickly added, or 
an existing cable to be drawm out for repairs 
or for replacement by a larger size. 

Costs ok Cables. 

Approximate costs of such cables, including 
laying, were given in the first lecture, and are 
here repeated for reference : — 


Section 

ApprcxiTiiate 

Colt per 

Co«;t per kilowatt 

of cable. 

rapac itv in 
kiln\Natt’« 

mile. 

capacit\ per 
mile 

Square inch 

up to 


s. ^1, 


750 

. 900 

22 0 

•10 . 

. 1,500 

1,200 

160 

•20 . 


. 1,700 

ion 


Probable Imkrovkmekts in Cables. 

The improvements likely to be achieved in 
this part of the w ork are the perfection of the ^ 
insulating qualities of the paper covering of the 
conductors, by which either higher pressures 
may be safely employed with the same section 
of insulating material, or a reduction of thick¬ 
ness in the insulation would be permissible 
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for the same pressure, thus enabling a reduc¬ 
tion to be made in the diameter of the expensive 
lead covering. Having regard to improvements 
in the manufacture, there is no doubt that the 
sections of paper at present in use are above 
what are really needed, these being governed 
rather by the thickness necessary to withstand 
occasional resonance effects than by the thick¬ 
ness necessary to withstand permanently the 
ordinary working pressure. 

Resonance effects have already been alluded 
to. There is no subject which is in need of 
further investigation than this at present. 
The theory is clear, but the effects are 
•difficult to follow in complicated circuits. 
The lecturer is, however, strongly of opinion 
that further careful study will result in these 
effects being reduced without undue expense 
until they are almost negligible, and this will 
•enable considerable economies to be effected 
in the cost of cables, as it will permit the 
margin of safety now necessary to be con¬ 
siderably reduced. 

Resonance effects in cables are guarded 
against by spark gaps and by the use of high 
non-inductive resistances, such as w^ater, when 
switching on and off circuits, and in motors 
and transformers by the use of inductive 
resistances in series with them at starting; 
the use of condensers for the same purpose is 
also increasing. It is, however, to be noted 
that, as circuits get larger and have more 
plant connected to them, the effects of reso¬ 
nance gradually become less. 

Overhead Mains. 

In the more open districts the use of 
■overhead mains is now making some way 
in this country. While this class of work 
has been almost universal on the Conti¬ 
nent and America, it is only within the last 
few years that legal and other obstacles have 
permitted it to be adopted to any extent in the 
United Kingdom. Now, however, several of 
the power companies are doing a good deal of 
•overhead work, the costs approximately being 
about half that for cables; while the overhead 
wires have the advantage that faults are very 
easily found and repaired, so that there is less 
necessity for duplicate lines than with cables. 
Such circuits are in use up to 30,000 volts 
in this country. The work is being done in a 
very superior style and very substantially. I 
have a number of slides illustrating work of 
^s character, chiefly in the county of Durham, 
will explain its characteristics better 
tan. be done except by a highly technical 


description. The usual spans are 40 to 50 
yards, and when crossing roads or railways the 
live mains are provided with cradles beneath 
them, to prevent any accidents should a wire 
break, though the chances of this are almost 
infinitesimal. Very little trouble from light¬ 
ning is being experienced, and the modern 
form of lightning arresters is adequate to deal 
with any effects which take place. 


THE LOTTERY IN ITALY. 

Tke Times recently published some curious statistics 
on Italian lotteries, furnished by its Rome corre¬ 
spondent :— 

The accounts of the State lottery for 1007-1908 
show an increase of receipts to the amount of 
;fi20,oco, or a total of j^3,33b,ooo of jjross receipts 
in the year. ()f these gioss receipts i ,600,000 went 
back to the players in the form of prizes, and a profit 
of;f I,736,oco remains to the State after the deduc¬ 
tion for expenditure. This is the highest figure that 
the “Lotto” has yet reached in a year, and more 
than one newspaper seems to experience searchings 
of conscience over an increase of re\ enue from such a 
(juarter. 

Certainly a comparison of the local statistics of the 
Lotto with other figures yields a curious result. ()ne 
need hardh say, to begin with, that the great ma- 
joiily of the Lotto players are in the south of Italy. 
The curve of average Lotto play seems to follow 
roughly the curve of illiteracy. For instance, to take 
the average of play in proportion to the population of 
some towns. In Sordrio, the average spent by each 
inhabitant on the Lotto would be 21 centesimi, 
the average of illiterates 16 per cent.. Como, i 
lira per inhabitant, 17 illiterates; Turin, 3A lire, 13 
illiterates; Rome, 4J lire, 43 illiterates, Naples, 14 
lire, 54 illiterates. The evidences of thrift are, 
naturally, in the contrary proportion. In Sicily, 
where average Lotto play is 10 lire per inhabitant 
of the big towns, the average deposit in savings 
banks is 41 lire; this average deposit rises to 120 
m Piedmont and 1 74 in Lombardy. It would seem 
too, that the great supporters of the Lotto are the 
poorest of the poor. More than half of the tickets 
sold are for sums below fivepence. Tickets of over 
half-a-crown hardly account for one-tenth of the 
receipts. The Stampa of Turin laments the fact 
that the State should derive such profit from the 
most poor and ignorant of the populace. It can at 
least be urged in extenuation that the case is hardly 
serious, since the same populace which gambles 
away ;t3»33b,ooo in the year, puts 56,000,000 into 
the savings bank during the same period. It would 
be more to the point, says the correspondent, to 
complain that the State should play with such uniair 
chances in its favour. A lottery arranged on a scale 
that leaves it an almost certain winner of half the 
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money played does not seem particularly just; and 
that, during the last five years, has been the position 
of the lotto in Italy. One thing is certain—namely, 
that the poorer and more ignorant population will 
gamble in some way or other, and that if the State 
will not give them an opportunity of tempting fortune 
they will find opportunities for themselves elsewhere. 

In reply to the Tim^s writer’s comments it may 
fairly be urged that the lotterv in Italy is a source 
of State revenue, and that so long as the gamblers 
do not mind taxing themselves to the extent of 
50 per cent., there is no reason why the State 
should not limit the prizes to any amount which 
serves to attract the gamblers. 


THE CUTCH INDUSTRY OF BORNEO. 

Cutch is a hard, brown, brittle substance, and 
when broken presents a smooth shining surface like 
anthracite coal. It is used for tanning leather and 
also for dyeing textiles, black or brown. Sandakan 
has a pros}>eious cutch factory, which produced and 
exported 830 tons in 1907 and 970 tons in 1908. Cutch 
is manufactured in Dutch Borneo and at Mempaked 
across the bay from Kudat. The cutch is made by 
these factories from the bark of the mangrove trees 
which glow in great abundance in salt marshes, ex¬ 
tending inland in various places in North Borneo as 
far back as one hundred and twenty-five miles. The 
American Consul at Sandakan says that large fleets 
of small native boats collect and transport the bark to 
factories. The trees after being stripped of the bark, 
are, as a rule, cut down, split, and chopped for fire- 
wood, loaded into small boats, and finally exported to 
Hong Kong and other ports. The wood makes an ex¬ 
cellent fuel for steam launches. The mangrove bark 
after delivery to the factory is subjected to the treat¬ 
ment found to be most effective in extracting the tannin 
and 1 educing it to solid commercial form. Cutch is 
by no means a new substance, having been used by the 
ancients for dyeing a permanent black or brown. It 
is obtained from many species of the acacia, in India 
they cut the whole tree into chips, which are boiled 
until the tannin is extracted; then the exhausted 
chips are taken out, fresh chips put into the kettle, 
sometimes with leaves and twigs, and the process 
repeated until the liquor acquires the consistency of 
coal tar. It is then poured into moulds, where it 
hardens, after which it is made into balls and wrapped 
in the leaves ready for market. Cutch of an inferior 
quality is made from the Areca palm, also from a 
plant called gambler, which grows in Borneo. It is 
made and sold by the natives. The value of the 
gambier exported from Bor ieo in 1907 was 1,140. 
Cutch is also largely produced in Sarawak and Butch 
Borneo, and goes to increase the exports of these 
countries. The vast extent of the mangrove swamps 
in North Borneo, their easy access and the excellent 
quality of the cutch produced, promises an increasing 
trade iQ this nsefal and necessary product. As the 


supply of oak and hemlock bark is constantly growing 
less in the United States, the demand for cutch will 
increase. The mangro\e trees are said to exist in 
some of the Pbillipine Islands in abundance, but 
they have not as yet been utilised. 

THE PRODUCTION OF KAPOK IN JAVA. 

Kapok is an article produced extensively in Java, 
and many hundreds of bales are exported for 
upholstery purposes, filling beds, pillows, coverlets, 
&C. The kapok tree, which grows to a height of 
25 to 30 feet, is cultivated at sea level, or at as great 
an elevation as 2,500 feet, but the best matetial is 
secured from trees grown at an altitude of not more 
than 600 feet above the sea. On the high lands the 
tree bears less fruit, and yields later m the year; 
often before the fruit is ripe, the rainy season is on, 
and the water penetrating the fruit before it is pro¬ 
perly ripe, damages the fibre, so that the kapok is 
infenor to that cultivated at a lower altitude. Rich 
sandy clay is considered the best soil for cultivation 
of kapok, and it appears to thrive better when 
planted near the sea on a fair elevation. The ordi- 
nar}' method of propagating the tree is by setting out 
cuttings from older trees. It is also propagated from 
seeds. The trees propagated from cuttings do not 
have so vigorous a growth as those propagated from 
seed, neither are they so long lived. The trees 
grown from cuttings bear fruit in three years, being 
then in full bearing and ready for harvesting, while 
those propagated from seed begin to bear fruit after 
two years. Of cour.se much depends upon the 
soil and climate. Seed for propagation is sown 
during December or January—the middle of the 
rainy season—and covered with a thin laver of soil. 
The seeds are sown m row's about twelve inches 
apart. When the young plants are about six or eight 
inches high, the soil is well cleared from them, in 
order that they may be well exposed to the sun, as 
kapok plants requite much sun, and must not be kept 
in the shade. At this stage the plants must be 
thinned out so that they are at least twelve inches 
apart. All that is required until the plants are 
eight months old is to keep them well watered 
and weeded. Then they can be set out, and 
should be planted about 135 to' the acre if the 
ground is intended solely for kapok growing. Up 
to the present time very few kapok plantations 
exist, and the trees are generally cultivated together 
with other crops. This does not harm the kapok tree 
as long as the roots of the tree are free from those of 
other growths. In planting, the young trees arc 
stripped of all their leaves and cut off to a length of 
about two feet. I'hi^ is necessary to prevent the 
plant from withering at the top. It is often the* 
custom to plant pepper and.serth vines near kapok 
trees and to allow the vines to grow upon them. This, 
however, has been lound to be a great mistake, for 
nothing should hi planted near the trees, which 
require all the nourishment the soil can give. Alter 
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the kapok tree is some four years old, however, such 
vines innv be allowed to grow upon them without 
harm. The kapok tree begins to yield in two to 
three } ears and at its fifth year is bearing its best. At 
this period an acie of 135 trees should produce about 
420 pounds of clean kapok annually. Some well 
matured tiees have yielded as much as 125 pounds of 
clean fibre a \ear, but this is lare. The tree blossoms 
in April or May and the fruit ripens generally the 
latter part of October or in November, when it takes 
on a yellowish brown colour, and breaks open. Then 
the fruit is gathered and before the rains set in, other¬ 
wise the water would damage the fibre. In some 
cases the fruit is gathered before it breaks open, and 
it is opened and the fibre taken out as soon a.s 
possible, otherwise if left too long in the fruit the 
fibre becomes yellow and loses its glossiness. The 
seeds are separated from the fibre by beating with 
sticks so that the seeds fall out. This some¬ 
times causes the seeds to explode and the entire 
lot of kapok is destroyed by fire. To clean the 
kapok properly it is laid on a large bamboo grating 
and the beating process goes on until all the seeds 
fall through the grating, and the clean fibre remains. 
A more modern w'ay of cleaning the kapok after it 
has been taken from the fruit, is by a hand machine, 
consisting of a horizontal cylinder, the inside of which 
is lined with rows of pegs placed vertically on the 
sides of the cylinder. An axle, also fitted with pegs, 
turns on the in«‘ide, and threshes the kapok inside the 
cylinder, w’hich is put in through a funnel. The 
cleaned fibre drops out through an aperture, and the 
seeds drop through a perforated iron at the bottom of 
the cylinder. This is also a very slow cleaning 
method, and good modem machinery is much needed 
It is stated that tiie kmt sriA gne 

dhoot one povncf amd a qiiieiflrT of Alire, and two 
pounds and a half of the seed. When preparing for 
shipment, it i'. packed in bales, covered with bagging 
or mats and pressed, either by hand or hydraulic 
power, into bales weighing about eighty pounds. 
Great care is necessary to prevent the bales from 
being pressed too tightly, for should^ this be done the 
fibre would lo^e much of its elasticity and value. 
Oil is manufactured from the seeds, and exported 
mostly to' the Straits Settlements. The residue 
makes a good fertiliser, contaihfhg about five per 
cent, of nitrogen. 


SCIENCE COLLECTIONS AT SOUTH 
KENSINGTON, 

A deputation, representing the principal Scientific 
and Engineering Societies of London, waited on 
Mr. Walter Runciman, M.P., President of the Board 
of Education, on Tuesday, the 13th instant, to present 
a memorial on the housing of the Science Collections 
At South Kensington. 

Sir WilHam \nsoii, in introducing the deputation, 
at the memorial was moit important, not only 


in itself, but because of the names by which it was 
supported. No doubt Mr. Runciman was aware of 
the crowded and unsatisfactory^ condition of the South 
Kensington science collections. What they asked 
was that the collections should have room for re¬ 
arrangement and expansion. They believed that a 
site was available, and that if it were taken the 
Government would not have to provide funds for the 
purpose. They asked that the museum, which repre¬ 
sented the application of science to material, should 
be placed in the same position as art and natural 
history by the Government of the country. 

Sir Henry Roscoe and other members of the 
deputation having spoken ;— 

Mr. Runciman, in bis reply, expressed his appie- 
ciation of the great value of the collections, and the 
need for a suitable building in which they could be 
properly arranged. He approved of the suggestion 
that part of the funds of the Commissioners for the 
185 c Exhibition might be used for the purpose, and 
promised to bring the mattei before liis colleagues in 
the Cabinet, and to use his personal influence in 
furtheiing the objects of the deputation. 


HOME INDUSTRIES. 

of Parliament and the Working Classes .— 
From time to time, and irrespective of the political 
colour of the parly in office, the House of Commons 
puts upon the Statute Book Acts designed to 
ameliorate the condition of the working classes. 
Unfortunately, the effect of this Icgi.slation is often 
very difi'ereni ta wlutt was anticipated and desireil, 
wete a d of benefiting the classes it is intended to 
serve, ft injures them; and more particularly injuies 
those least able to look after them*>elve'». We are 
seeing at the present time a great derangement of one 
of the most important industries in the country, that 
of coal, consequent upon the coming into force of an 
Act of Parliament—the Eight Hours (Miners’) Act. 
The object aimed at here was one with which all 
generous-minded men must sympathise. It was to 
shorten the hours of labour of men engaged in 
peculiarly exacting work underground. But the im¬ 
mediate result has been to bring about disputes 
between master and man that are by no means 
settled. In South Wales, indeed, some sort of agree¬ 
ment has been arrived at, but the coal masters and 
coal workers of Scotland are in hot dispute, and there 
is some likelihood of a lock-out which may involve 
the whole coal industry of the United Kingdom. In 
Staffordshire, again, we have only recently seen 
thousands of pit lads on strike because, as they 
allege, and with some show of reason, the Act, 
whatever it may do for others, is distinctly harmful 
to themselves. It may be hoped that these disturb¬ 
ances in the coal trade will not end in the acute 
conflict so many fear, but it may well be questioned 
whether the Act will not do more harm than good to 
those it intend^ to serve. An^ so with other 
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Acts passed in earlier years. They, too, were intended 
to improve the condition of the working man, but in 
not a few cases they have had the contrary result, and 
the sufferers have been the weakest members of the 
section of workers affected. For example, the 
Employers’ Liability Acts have meant throwing tens 
of thousands of men out of work, because, apart from 
those workers to whom employers used to give work, 
but whom they are now afraid to employ on account 
of their physical condition, and consequent likeli> 
hood of making claims for sickness or disablement, 
there is a tendency to increase labour-saving machi¬ 
nery to combat the heavy disbursement of insurance 
premiums. To take an illustration from the shipping 
trade. Many a sailor is now unable to find employ¬ 
ment because he is medically unfit to pass an exami¬ 
nation which owners must insist upon to safeguard 
themselves against unscrupulous claims being made. 
Again, the compensation to domestic servants has 
been a serious mi>fortune to the older and weaker class 
of workers, who can no longer get employment. Em- 
plo>ers who were content in the old days to put up 
with some physical weaknes*-, are no longer prepared 
to do so, having regard to the heavier liabilities rest¬ 
ing upon them. It is not, of course, suggested that 
Parliament shouhl cease to pass measures for the 
amelioration of the condition of the workers—far 
from it—but it is well to point out how necessary it 
is that there should be exhaustive discussion of pro¬ 
posed legislation, and discussion by men with practical 
knowledge of the particular trades affected, before 
existing laws are repealed or modihcd. 

hlectrii Lighting Amendnunt ^i//. — Considerable 
dissatisfaction is being expressed by some of those 
who desire to see the electric industry of the country 
advance more rapidly than it has hitherto done m 
connection with the Electiic Lighting Adk (AoMttA- 
ment Bill) now before the H air etf Cdwiwwe. It 
ii> contended that tUa BiU daea nd touch the weak¬ 
ness of tke Electric Lighting Acts ot 1882 and 1588, 
ddso, it rather increases the objectionable 
(hithres of those Acts than removes them. Some 
eleven years ago a Joint Committee of both Houses, 
of which Lord Cross was Chairman, recommended 
among other things the abolition of the municipal 
veto on electric supply schemes. Four yeara later 
the Institution of Electrical Engineers sent a deputa¬ 
tion to the Board of Trade urging changes on the 
lines laid down by the Joint Committee, and the 
then President of the Board of Trade stated that 
a Bill had been drafted to give elTect to the sug¬ 
gestions of the Committee. In 1903 the Bill 
was printed, and in 1904 it was considered by a 
House of Lords Committee, amended, and passed 
through the Upper House. Nothing more was done 
with this Bill, owing probably to the change of 
Government which took place in 1906, and it 
was not until the present session that the Govern¬ 
ment again took up the matter. The result is 

the Electric. Lighting Acts (Amendment Bill) now 


before the House of Commons. It is a m^asuie veiy 
different from the Bill drafted by the late Government 
on the lines of the Cross Committee. There is, for 
example, no provision for the modification of the 
veto, or the relaxation of any one of the werst restric¬ 
tions upon private enterprise and electricity supply. 
The Bill has already passed through the House of 
Lords, and the Government are making a determined 
effort to get it through the House of Commons, but 
it is feared that if it becomes law the spirit of the 
Electric Lighting Acts o( 1882 and 1888 will become 
dominant for an indefinite period. Moreover, if the 
Bill passes it is argued that one of its principal effects 
is likely to be the strengthening of local authorities m 
their competitive and other relations with electric 
supply companies. It is held by the opponents of 
the Bill that it will, both by what it enacts and 
what it fails to enact, do nothing tow'ards encouraging 
the investment of capital in the electrical supply in¬ 
dustry', but rather the contrary. Of course, this is 
only one side of the question, but it is much to be 
h')}>ed that Parliament will do nothing to discourage 
siill further private enterprise in electrical matters. 

{na/ Exports .—The volume of our foreign coal 
trade dming the six months ended June last was 
greater than for the first six months of ic)o8, the 
actual quantities sent abroad being 30,421,691 tons, 
as compared with 30,024,552 tons in the corres¬ 
ponding |>eriod of last year, an increase of 397,139 
tons, equal to 10 per cent. Prices have fallen heavily 
both in the home and in foreign markets, and in 
iaouth Wales the fall in the export puces of steam 
coals has been greater than in any other class of fuel 
owing to the effect on average f.o.b. fpintatim o» 
the prices of coal shipped neiir cootnets. la the 
avasagps f.eJk. priee Cardiff large steam coals, there 
hes been a drop approximately of 2s 7d. per ton. 
The activity in May and June was due largely to the 
prospect of laboui troubles leading to a stoppage. 
Foreign powers vveie also alaimed, and pressure wdis 
brought to bear on the collieries by coaling com¬ 
panies and foreign companies, and the Admiralty, to 
expedite delivery of contract coal. The temporary 
increase of current demand over current supphes drove 
up market quotations from 5s. to 6s. pti Ion higher 
than those prevailing up to the end of April; but the 
settlement of the labour crisis was followed imme¬ 
diately by a relapse to ihe old level, and it is quite 
possible that prices will go lower before the end of 
the year. It may be expected that business will be 
considerably less active in the second half of the year, 
and the effect of the Eight Hours’ Act upon output 
price and export has still to be made known. On 
the one band it is believed that the reduction from 
54 to 48 hours in the number of hours to be worked < 
per week in the South Wal^s coalfield will have a 
serious effect, whilst on the othei hand it is expected 
by some that the reduced hours will be counter¬ 
balanced by fewer absentees, an increased efficiency 
of labour, and improved methods of working. It is 
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only by experience of the actual operation of the Act 
that it will be known which view is the correct one. 

Fishguard and the Cunard Company .—It is 
believed that the Cunard Steamship Company have it 
in contemplation to make the Pembrokeshire port of 
Fishguard a poit of call. Now that the London and 
Noith-Western Railway Company is in closer con¬ 
tact with the White Star Company, owing to that 
line having made Holyhead a port of call for their in* 
bound Liverpool steamers, the Cunard Company 
naturally wishes to strengthen its position by a similar 
alliance with the Great Western Railway Company. 
The distance between New York and Fishguard is 
2,902 miles. It is nearer to New York than is Holy- 
head by 40 miles, than Liverpool by no miles, than 
Southampton by 175 miles, and than Plymouth by 
55 miles. Trains can easily be run between Fish¬ 
guard and London in 4I hours, as against hours 
between Holyhead and London, and 4 hours betw'een 
Liverpool (riverside) and London. It is only fifteen 
months since the potentialities of Fishguard as an 
ocean passenger port were first tested. Since then, 
all the Booth line passenger steamers have called there. 
Alongside the breakwater, there is space for quay 
accommodation for vessels 790 feet in length, the 
length of the Lusitania being 780 feet. The inner 
harbour is almost entirely protected by the quays and 
breakwaters, and contains an anchorage area of 
85 acres, which is being dredged to a uniform depth 
of 40 feet, the bed being soft and rockless. 

Workmen^s Compensation and Insurance Com^ 
ponies .—The tariff insurance companies are about to 
raise their premium rates for workmen’s compensation 
business in the cotton trade. The proposed new rates 
are 20s. for ;^ioo of wages paid for mule spinning, 
los. Od. for ring spinning, and 4s. 6d. for weaving. 
A large number of firms in the cotton trade are 
insured through the Federation of Master Cotton 
Spinners' Associations, the Blackburn Cotton Acci¬ 
dents’ Company, and the Cotton Trade Accidents’ 
Association, of Manchester, the latter being practi¬ 
cally a mutual association of about 100 firms, the 
premium rates being los. 3d. for mules, and 3s. 3d. 
for rings and looms. A number of insurance com¬ 
panies are about to forward a memorandum to the 
Government directing attention to the limitations of 
the Assurance Companies’ Bill. It will be urged that 
the requirements as to deposits which apply to all 
companies transacting life assurance should be applied 
to all existing fire and accident companies, as well as 
to companies which may be established in the future 
for the purpose of tian<)acting these classes of busi¬ 
ness. The memorandum will also direct attention to 
the fact that the Bill contains no definition of an 
underwriter, and suggest that a minimum equal to 
33i premium income should be stated 

in the Bill as the reserve to be set aside by all 
CQifipanies for unexpired liability in respect* of fir.% 
incident, and employers’ liability risks^ 


GENERAL NOTES. 


Electrolysers in Laundries. —In German 
hospitals the electrolytic treatment of soiled linen is 
already very general, but hitherto in this country the 
treatment has not been adopted. Now, however, 
the Manchester Infirmary has begun to use that 
invented by Haas and Oettel. The construction of 
the apparatus is simple. It consists of the electro- 
lyser proper made of stoneware, a brine dissolver of 
wood provided with an agitator, foot valve and let-off 
tap; a stoneware collecting tank, and the necessary 
switchboard. In operation the brine dissolver is 
filled with a measured quantity of water, to which is 
added a given weight of common salt, which is 
dissolved by a few turns of the agitator. As the 
brine is allowed to run through the electrolyser the 
electric current is turned on, the result being an 
electrolytic liquor of constant strength. The liquor 
runs into the collecting tank below, from which it is 
withdrawn for immediate use. The amount of electric 
current employed is very small. Chlorine is one of 
the most powerful disinfectants known, and is also 
the most perfect bleaching agent. By means of these 
electrolysers neutral sodium hypocbloride can be 
produced in all strengths from 3 to 14 grammes per 
litre. It is said that one of the advantages of the 
system is that clothing may be treated with it week 
after week wdtbout being injured. 

iNSl^RANCE OF EMPL0\ f:S IN GERMANY.— In his 
report on the trade and commerce of Westphalia and 
the Rhenish Provinces, just issued (No. 4283, Annual 
Series), Mr. Consul-General Koenig refers to the new 
law for the insurance of etnployh^ and says that it 
lies very heavily on the shoulders of employers, as 
the latter have to pay half the legal contributions 
towards insurance. Besides these burdens there are 
to be new regulations issued as to compulsory contri¬ 
butions against illness, increased waterway and canal 
dues, reduced hours of labour in certain trades, a 
general widow and orphan insurance, and increased 
telephone charges. It is, the Consul-General con¬ 
siders, very questionable how much more trade and 
commerce can be conveniently burdened without 
hampering their very existence. Statistics show that 
the wealth of Germany has increased, but the very 
large increases of late years resulted from exception- 
ally good times and large turnovers, and not from 
interest on capital invested. It is a remarkable feature 
of the times in Germany that it is becoming an abso¬ 
lute necessity for German Ministers to meet in confer¬ 
ence representatives of the banking interest, and of the 
many syndicates, in order to talk over commercial^ 
industrial, and economic matters. The result of such 
meetings of the Government with representative depu¬ 
tations promises to be of far-reaching importance in 
influencing the legislation of Germany in the iniertat* 
of the trade and commerce of the Empire* 



Journal or tbe Ropal Socletp of Rrts* 

No. a,958. VOL. LVII. 

FRIDAY, JULY 30, igog. 


All communication^ for the Society ihould be addressed to the Secretary, foh>n))\v^ dtieifkt^V.C. 


NOTICES- 


“OWEN JONES” PRIZES FOR 
INDUSTRIAL DESIGN. 

This competition was instituted in 187H by 
the Council of the Society of Arts, as trustees 
of the sum of prt‘sented to them by the 

t'ommittee of the Owen Jones Memorial Fund, 
bein^ the balance of subscriptions to that fund, 
upon condition of their spending the interest 
thereof in pri^es to “Students of the Schools 
of Art who, in annual competition, produce 
the best desij^ns for Household Furniture, 
Carpets, Wall-papers and Hangings, Damask. 
Chintzes, vVc., regulated by the principles 
laid down by OvNen Jones.” The prizes are 
awarded annually on the results of the national 
competition of the Board of Education, South 
Kensington. 

Six prizes w^re offered for competition in the 
present year, each prize to consist of a bound 
copy of “ The Leading Principles in Composi¬ 
tion of Ornament of Every Period,” from the 
'‘Grammar of Ornament,” by Owen Jones, and 
a Bronze Medal. 

The following is a list of the successful 
eandidmtes:— 

Cheetham, Humphrey. School of Art, Macclesfield. 

Designs for l*rinted \"ehet Hangings. 

Cope, Fred., School of Art, Macclesfield. Design 
for a Tea-Table Cloth. 

Heaton, Samuel, School of Art, Shipley. Modelled 
Design for a Wall-filling. 

Hirst, Joseph, School of Art, Macclesfield. Design 
for a Ta^stry Hanging. 

Malins, Lol||s M., School of Art, Macclesfield. De¬ 
sign for l^miture Silk. 

Mason, Arthur, School of Art, Macclesfield. Design 
for Figured' Silk Dress Material. 

The next award will be made in 1910, when 
«ix prizes will be offered for competition. 


PROCEEDINGSPRTHE SOCIETY. 

CANTOR LECTURES. 

THE PUBLIC SUPPLY OF ELECTRIC 
POWER. 

Hv G. L. Addknmirooki*:, M.LE.E. 
PART IV.* 

E\ I ENSIGN G 1 St PPI V MAIN'' OVER A 
Di.nTRTCT. 

In laying out a distributing system, the 
point to aim at is to arrange this as far as 
possible in loops, so that every customer may 
be approached in two ways, while there is as 
little duplication ot cables over the same route 
as possible. Cables should be looped where 
practicable into customers’ factories in pre¬ 
ference to making T joints, as in case of faults 
loops are much more easily dealt with; and if 
the loop is complete, when a fault occurs, only 
the damaged S(.*ction need be cut out, and all 
the customers can be kept supplied from one or 
other end of the loop while repairs are carried 
out on the faulty section. 

The remaining important factors in the dis¬ 
tributing system are the transformers. During 
the last few' years the discoveries of new’ alloys 
of iron, m which the losses are little more than 
half those previously usual, have enabled great 
improvements to be effected in transformers 
and higher efficiencies to be attained. The 
no-load losses in the class of transformers used 
generally in power supply do not exceed i per 
cent., and the efficiency of the transformers 
under load will average about 07.! per cent.; 
when transformers are used in works at sub¬ 
stations, they can also often be cut off when 
not required, and in this w’ay the transformer 
losses in such systems can be kept down to a 
very moderate figure. 

• The Course lonsisted of three lectures, delivered on 
Januar}’^ i8 anil 25, and February i. In re-arranging the 
material tor publication, the lecturer has preferred to divide 
it into four parts. 
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The cost of transformers themselves is also 
very moderate. The smaller types cost about 
£2 per kilowatt, 50 kilowatt transformers about 
I os., and 100 kilowatt sizes aboutper 
kilowatt, while larger sizes such as 400 to 500 
kilowatts will not average more than los. per 
kilowatt. It not infrequently pays under these 
circumstances to use double transformation 
when a number of small customers have to be 
served, reducing the pressure first at a sub¬ 
station from 20,000 or 10,000 to say 3,000 volts, 
and distributing to the individual customers at 
this pressure. In this w^ay a considerable sim¬ 
plification and reduction of costs ot the 
customers’ switch gear can be attained, and 
complication of the main high-pressure cir¬ 
cuits is avoided. The laying out and arranging 
of local distributing systems is one of the points 
in power supply which calls for the best exer¬ 
cise of judgment and discretion. 

Waste Hem Stations. 

The supply of energy into the same dis¬ 
tributing system by subsidiary power stations 
located at diflferent convenient points has 
already been mentioned as having been 
employed by the Newcastle and its allied 
companies on a considerable scale. This is 
a development which will undoubtedly be 
utilised more extensively in the future, as it 
is found that stations situated widely apart 
can be effectually arranged to work in parallel 
supplying into a single notw’ork. 

Such stations are advantageous in at least 
two ways. In the first place, if there is any 
point where waste heat in the form of gas, 
whether from coke ovens or blast furnaces, is 
available, or exhaust steam for use in low- 
pressure turbines, or dust from dust destructors, 
the cheap supply of energy can be taken 
advantage of. Again, each local station, if 
situated on a looped main, enables a greater 
amount of powder to be supplied W'ith the same 
netw’ork than if the supply was from a sub¬ 
station, thus becoming an important factor in 
reducing the cost ol the distributing system 
per kilowatt. When possible, such local 
stations are best kept in operation continu¬ 
ously, variations in the supply being taken up 
by the main controlling station, which also, in 
case of breakdown of the local plant, can 
maintain the service uninterruptedly. But 
they may occasionally be used with advan¬ 
tage for peak loads. As an instance, the 
Charing Cross Company are using the Diesel 
oil engine, situated at various points in their 
■lEupply mains in the City, for the purpose of 


meeting sudden loads due to fog and the heavy 
peak loads they get at other times. Their 
value in this case is in preventing falls of 
pressure in the local distribution system, and 
in saving the capital cost of mains in a place 
where they are so expensive and difficult to 
lay as in the City. For this reason it is not 
necessary, as a rule, to install spare plant in 
the local stations wdiich are thus cheaply 
constructed. As netw^orks grow it w'ill pay 
occasionally to install such stations even when 
the pow’er has to be generated in the ordinary 
manner. By the help of the telephone sub¬ 
sidiary stations can be w'orked almost as easily 
as if they formed part of the main station. 

Loca'iion oe Fai its. 

One of the most important things in con¬ 
nection with a distribution system is to arrange 
that, on any fault occurring, its effects shall 
be localised and its position shall be indicated 
in the shortest possible time. A number of 
different schemes for effecting these objects 
have been devised, of which the chief involve 
the use of time-element cut-outs, or of balanced 
transformers, the most compK‘te system in the 
latter case being know'n in this country as the 
Merz-Price. 

In the time-element system, at each sub¬ 
station there is an oil sw itch on each side of the 
loop. This oil switch, when < losed, compresses 
a spring, and the handle is kept in place by a 
catch. This catch can be released by the 
action of an electro-magnet, round w'hich flows 
the main current or a current taken from a 
series transformer in the main. 

The electro-magnet has an armature, to 
which is attached a clockwork mechanism, or 
a simple graduated fuse may be used instead. 
If the current in the circuit exceeds some given 
amount, the clockwork is set in motion or the 
fuse ruptures. In either case the action takes 
place in some predetermined time, after which 
the catch is released by the movement of the 
armature and the switch is opened auto¬ 
matically. 

This arrangement cannot be worked with a 
closed loop, but if two lines forming a loop are 
cut at some point, the time of action of the 
circuit can be graduated, keeping the longest 
action near the power station. Then, if a fault 
happens, the line should be broken at the 
farthest sub-station from the generating sta¬ 
tion which is on the near side of the fault. 
If, then, a no-voltage release is placed at the 
end of the main it can be arranged to throw 
over the undamaged portion on to the second 
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main, though the remaining portion of the 
circuit on the faulty main will then have its 
time-element cut-outs in the wrong order, and 
this may necessitate resetting them before the 
main can be used. This arrangement, while 
of considerable use, especially on single cables, 
is therefore by no means perfect, particularly in 
t omplicated systems ; the action of the cut¬ 
outs is also liable at times to irregularity due 
to resonance effects or sudden short circuits, 

Bai.\N( r:D Tkansfokmkr System of 
Mains Proieciion. 

The balanced transformer system of pro¬ 
tection is much more perfect though more 
expensive, since it needs a small three-core 
pilot cable alongside the main cable between 
each two sub-stations ; it will, however, I 
think, be adopted on complicated networks 
in future, as it has the great merit, if working 
properly, of cutting out tht‘ faulty section only, 
so that, if each customer is on a loop, a fault 
merelv cuts out the faulty section on one side 
of him and all the customers’ services are kept 
going. Further, it is applicable to working 
with a closed loop, and it should also locate 
the faulty section at once, obviating the delay 
of testing long lengths of cable for a fault and 
enabling the repairing gang to proceed without 
delay to the faulty section and start repairs. 
Lastly, each section being complete in itself 
and independent of other sections, it can be 
applied to large systems without increased 
complication. 

Briotiy, the action of this arrangement is as 
follows :—On the three main circuits entering 
and also leaving any sub-station three series 
transformers are placed, the secondaries of 
which are connected to three pilot wires which 
are carried in the cable trench to the next 
sub-station, where they are joined up to the 
secondaries of another set of three series trans¬ 
formers, but arranged so that the pressure is 
in opposition to the first set. As long as the 
main cable is perfect the same current will 
evidently flow through both sets of series trans¬ 
formers, and consequently no current will flow 
through the pilot wares. If, however, a fault of 
any kind, whether by going to earth or short 
circuit, occurs on the main cable, the current 
flowing through one or more pairs of the series 
transformers will diflfer, either being in the 
same direction or one being greater than the 
other, if the direction of the current is main¬ 
tained ; a current will then flow along one or 
more of the pilot wires. Any current flowing 
through these pilot wires works a relay at each 


end, and thus operates the oil switches, which 
are maintained closed by a spring and cam, as 
when using time-element cut-outs. The oil 
switches at either end of the section then open, 
and the faulty section is cut out. 

Except for the expense of the pilot wires 
and transformers it is difficult to conceive 
a more perfect arrangement than this, 
although it wants some care in operation 
to obviate the effects of resonance, should 
such be set up; its use, however, consti¬ 
tutes a most important advance in the pro¬ 
tection and operation of heavy and complicated 
main circuits. For the protection of customers* 
circuits and circuits of less importance, 
another form of automatic cut-out w’hich is 
cheaper and more compact is coming into use. 
This consists of two or three electro-magnets 
erected on the poles of the oil switch, and 
surrounded by solenoids through which the 
main currents passing through the sw itch flow. 
The cores of these tdectro-magnets attract an 
armature, and if the current exceeds a given 
amount, the armature moves and releases a 
cam by which the switch is released, and the 
current interrupted. 

A time-element can be added to prevent too 
sudden a movement of the armature. On 
account of its compactness and cheapness, 
as compared with the use of senes transformers 
it IS probable that this arrangement will have 
extended uses in the future. 

SwiuHEs and Slb-staiion Gear. 

The oil switches and sw’itch gear w'hich are 
used on the fet'ders, and at customers* sub¬ 
stations, take many forms, each manufacturing 
company, as a rule having its own t3rpe. 
Most of these types are well known. 

Speaking generally, a customer may be 
connected to the network by a single branch 
line, by a looped-in cable on a single line, or 
by a looped-in cable on a loop, and their con¬ 
nections may be made directly off the main 
feeders or may proceed from the sub-station 
having a subsidiary network. 

A single branch line is usually called a T- 
junction. In this ca"e the arrangements are 
very simple, consisting of an oil switch with 
automatic electro-magnetic cut-outs attached 
to the switch and operated by means of series 
transformers inserted on the incoming leads 
and acting on the switch. 

Sub-stations and most consumers of any size 
are, howevei, usually connected to the circuit 
by looping a high pressure feeder into them, 
and then the arrangements have to be more 



744 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


July 30, 1909. 


elaborate. The usual way of doing this is to 
provide an oil switch, on both the incoming and 
outgoing feeders. These switches are fitted 
with automatic cut-outs or protection gear, 
either of the time-element or the Mcrz-Price 
type as already described, the connection to 
the customer being taken from the conductors 
joining the switches, which really form bus¬ 
bars. This connection should also be provided 
with an automatic cut-out itself, so that the 
local installation may be cut off the supply 
mains, or may be fed from either direction in 
case of accident. 

A great deal depends on the design and 
proper operation of this switch gear which is 
rather expensive. One of the most desirable 
improvements in power supply practice is the 
standardisation of this class of work, its simpli¬ 
fication, and its cheap construction while insur¬ 
ing efficiency. 

In most cases the connection work for this 
purpose in the sub-stations or on customers’ 
premises is carried out with bare copper rods 
or with cables, and separate pieces of apparatus 
are assembled for the pui*pose; but Messrs. 
Reyrolle and Company who have had the ex¬ 
perience of the Newcastle Company to guide 
them have lately introduced a form of switch 
gear in which the whole of the arrangements 
are standardised and rendered very com¬ 
pact. 

The chief points about it are :— 

1. The omnibus bars and connections are 
surrounded by solid insulating material poured 
over them after everything is joined up, whic h 
enables the connections to be placed much 
closer together than if they were in air. 

2. The whole gearing and connections are 
encased in iron which is put to earth and thus 
any chance of shock is obviated. 

3. The switches and instruments are on a 
movable carriage, so that if anything goes 
wrong they can be drawn out at once and re¬ 
placed by another set while the first set is sent 
for repairs. 

This switch gear is often located close to a 
wall in a closed room and the switches them¬ 
selves are arranged so that they can be 
operated from the other side of the wall. 

Electric Enercy at the Consumers' 
Premises. 

I have already stated that there are about 
<600,000 horse'power of motors installed in 
works in this country, and supplied from public 
supply stations, while the horse-power of 
iliOtors driven by private generating plants is 


probably considerably in excess of 1,000,000. 
A return just published for the United States 
puts the motors installed there on similar 
public circuits at 1,649,000 horse-power in 
1907, and as this had increased from 438,000 
in 1902 it will be seen that the rate of progress 
has been equal to 276 per cent, in five years. 
The United States total is, therefore, about 
three times that for this country. It is true that 
the United States population is double ours, 
but a much larger proportion of the people live 
in rural districts. Taking this into considera¬ 
tion the use of electric motors in factories 
supplied from public stations is, therefore, at 
least double in the United States what it is 
here, showing the large opening theie is for 
increase in this respect. 

I cannot hope to review here the immense 
field for the employment of electric driving in 
factories, but on the principh' of the greater 
im luding the less, I propose to devote a short 
time to the consideration of electric driving in 
industries where the adoption of the electric 
motor has been considered to offer the least 
advantages. 

The industry which has always been con¬ 
sidered the most difficult for electric motors 
to replace m(*chanical driving has been the 
textile, particularly cotton-spinning and 
weaving. Although, however, in mills fitted 
with modern engines of considerable si/t*, not 
much gain in actual cost for power may be 
shown, the advantages of elet'tric driving in 
other ways are such that it is paying to make 
the change, and w'hen this is being done the 
question of whether the supply should be made 
on the spot, or whether it shall be obtained 
from a public supply station is largely one of 
relative cost, and that, as we have seen, is 
dependent in a great measure, other things 
being equal, on the scale on which the local 
supply undertaking can be operated. The 
great gain in this industry experienced from 
electric driving is in the first place the 
regularity of rotation of the motor and its 
in.stantaneous response to the imposition of a 
heavier load. For instance, the three-phase 
motor ordinarily has a slip of 4 to 3 per cent, 
when heavily loaded—depending on its size, but 
the increase of the slip by 1 per cent., which 
ensures a i per cent, fall in the rate of revolu¬ 
tion, will probably nearly double the torque 
which the motor exerts. In machines driven 
by shafting, not only is there the greater 
irregularity of the engine, but there is con¬ 
siderable whip or spring in the shafting, and 
slip of belts when working, and this increases 
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or docreases as the load varies. In textile 
work the rate of working is limited by the 
breaking?: of threads, and it is obvious that any 
irregularity when the threads are nearly at 
their maximum strain will result in rupture. 
With a more even and steady drive it is found 
possible to speed up machines 5 or 6 per cent, 
without incurring- more breakages and con¬ 
sequently while increasing but little the cost 
of attendance. 

I cannot afford to devote further time to 
chronicling examples of the use of electric 
driving in other industries, but two special 
applications which are attracting attention at 
present may be noticed, namely, main haul¬ 
age for collieries and the driving of rolling 
mills. 

A further interesting development is the 
design of single phase motors which can be 
operated from one phase of three phase 
c iiTuits, and which hv movement of the 
brushes on the commutator of a short circuited 
armature tan lie made to vary their speed 
through a range of sornt* 50 per cent. These 
are being mechanically coupled to the machine 
tluy tlrive so that tht* speed can be auto¬ 
matically saned at different stagt's to suit the 
operations being conducted. This develop¬ 
ment of th<‘ siiii^le-phase motor removes one 
ot the last objet'tions to the employment of 
alternating currents, namely, the ddliculty of 
providing variable speed motors without ex- 
ci'ssive expen'^e or uritlue losses in running at 
certain spi‘eds. 

Pkoh\hle Di n i lopments. 

In what I have said so far I have confined 
mys«*lf to wh.it is actually being done now, and 
1 have assumed that progress w ill be on the lines 
of present practice, as this is the only safe 
ground to work on ; but when large sums of 
capital have to be laid out at a time w’hen 
know'ledge is advancing in several parallel 
fields it is advisable to look ahead to w hat may 
be done in perfecting the system of power 
supply w'hich we are considering, and also to 
consider whether progress in other directions 
IS likely to alter the situation. 

Let us take the last of these points first. 
When public electric supply is once established, 
the only conceivable way in which it could be 
superseded would be by some very cheap and 
simple form of prime mover operated on the 
spot. But it is gradually becoming clear that 
the greatest advantages of power supply from 
a central source are the regularity of the drive, 


the fact that scarcely any alteration in the 
speed of motors is made by throwing heavier 
loads on them, the gain in the amount of plant 
required at the station by grouping, and lastly, 
that with power supply the facilities are always 
at hand for obtaining an extra amount of power 
at short notice. 

Again, with power supply the customer is 
put to only small capital expense to obtain his 
power. For instance, 10 horse-power motors 
are now procurable, including starting gear, 
for 10s. per horse-power, while 50 horse¬ 
power motors, complete w'ith all accessories, 
will only average about £2 los. per horse- 
pow’er, and larger sizes cost even less than 
this. No small engines situated locally could 
give these advantages. 

Supposing a very simple and cheap running 
engine were discovered, it w'ould usually have 
to be connected to a dynamo for works supply, 
and even if it were used direct its cost would 
almost certainly be in excess of electric motors, 
while the attention it w'ould require would be 
much more. 

It is true that there is the alternative of sup¬ 
plying gas for moti\e pow’er to consumers, but 
this has the fatal defect of landing the con¬ 
sumer with a hea\y capital cost of engines and 
dynamos, and all the trouble of looking after 
the plant. 

Lastly, it any very simple form of engine 
were discovered, and one which w'as cheap to 
run, the probability is that it could be still 
more cheaply built and run in large sizes, and 
would therefore bi* used in the central station 
itself. 

It must be recollected that the distributing 
system is very fairly t'fficient in a well laid-out 
power undertaking, and the average losses in 
it ought not to average more than 16 per cent., 
and probably lu future even this will be gradu¬ 
ally improved upon as loads become heavier, 
and networks lan be laid out to better advan¬ 
tage. The full load losses again do not 
average 10 per cent, even now* up to the con¬ 
sumer’s moior. Moreover, the depreciation of 
cable systems is very small, while the effici¬ 
ency of customers’ motors is high ; whatever 
changes, therefore, there may be in prime 
movers, and probably they will be great, it 
does not seem likely that anything will inter-^ 
fere w’ith the use of electric power in factories, 
or W’ith its provision by mea's of distributing 
systems, such as we have been considering, 
though these’ may in themselves be greatly 
improved in the futuie. 

The position, therefore, is commercially 
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stable except for this question of prime movers. 
In this department, steam turbines arc for the 
moment in the ascendant, yet the gas engine 
is treading on their heels, and the question 
arises whether it would be better to wait before 
making developments on a large scale, to see 
what progress is made in this direction. 

The Usf of Steam or Gas Plant. 

On this point, I w'ould first of all like to say 
that if changes in prime movers are to be made 
later in customers’ w’orks, or alternately in a 
central station, it will, looking at the matter 
in the broadest light, be better to make the 
change at the central station, because, as we 
have already seen, probably only half the 
horse power of plant would require to be 
changed in the central station that would be 
necessary if consumers’ plants had to be 
changed, and secondly, the cost per horse¬ 
power w'ould undoubtedly be cheaper for large 
sets than if the horse-power were split up into 
small sets, situated at consumers’ w'orks. The 
prime mover question therefore is narrowed 
down to the advisability of using steam plant 
or of w^aiting a further development of the gas 
engine. 

Now, I have already discussed the efficiency 
of steam plant in my last lecture, and I 
pointed out there that while there is probably'^ 
not much chance of the efficiency of steam 
turbines themselves being improved very con¬ 
siderably, yet there is room for some improve¬ 
ment, and that there are still openings for very 
considerable economies in the boiler-house. 
On the other hand, if gas engines and pro¬ 
ducers are to be employed in central stations, 
there is still a good deal of detail work which 
must be done on them to render them suffi¬ 
ciently reliable and suitable for the purpose. 

Now, the same amount of ingenuity and 
skill spent on improving turbines, and particu¬ 
larly boilers and their working, would, in my 
opinion, lead to economies which may, I think, 
be fairly put in the neighbourhood of 25 per 
cent, over the best present day practice. These 
economies are chiefly obtained by :— 

1. Savings in banking boilers or firing- up. 

2. Reduction of radiation losses. 

3. Better regulation of air supply. 

4. Taking more heat out of the gases, as by 
use of hot-air supply. 

5. Higher degree of super-heat. 

6. Improvements in auxiliaries. 

7. Further economy in the turbine itself. 

It is, I think, quite possible that more than 
(this can actually be done, but it is necessary 


to bear in mind that increased efficiency is 
usually accompanied by increased capital cost 
and complication in working, and after a 
certain point the burden of these may outweigh 
an actual gain in efficiency considered by itself. 

There is little doubt that boiler-makers and 
others interested in steam plant will not give 
up the struggle without considerable efforts in 
this direction when once the situation becomes 
seriously threatening, and having regard 
to the almost ideal conditions under which 
steam plant can now be operated in large 
central stations, it is pretty certain that im¬ 
proved economies on the lines indicated wall 
be forthcoming, especially as the w’orking con¬ 
ditions in such stations wall be better adapted 
for practising economy than they are now in 
the first years of this class of enterprise. 
Nevertheless, when all is said and done, I 
think it likely that the internal combus¬ 
tion prime mover may come forwaird more 
quickly than seems now probable on the facts 
of the case themselves, owing to fashion, 
w’hich has a great influence in thest* matters. 
To effect such improvements as wo have been 
contemplating in steam practice will need 
much energy and persev<^rance, and the atten¬ 
tion of the best minds, extending over a con¬ 
siderable period ; but if tln re arises an idea 
that any cause is a losing ont% there is a great 
tendency for the best minds to desert it, and 
for other people to go in for new developments, 
because they think they are the coming thing. 
This has already occurred once 01 twice in 
the electrical industry, and it is a point to 
which 1 would seriously call the attention 
of manufacturers interested in steam plant. 
Considerable improvements are to be made in 
the direction indicated, particularly in the 
boiler-room, but if their initiation is delayed 
too long, the time for taking them in hand 
may have gone by. The chief factor in the 
situation, therefore, is the development of the 
internal combustion engine. 

Gas ILnginks and Prodtceks. 

Gas engines are now made up to 4,000 
horse-power, and when we know* that as much 
as 500,000 horse-power of such engines is 
being used in Germany alone at the present 
time, and when we also recollect that the 
thermal efficiency of these engines is approxi¬ 
mately twice that being got out of steam plant 
at present, many people wonder why they have 
not already been adopted for central station 
work to any extent. There are, how*ever* 
several reasons for this. The great develop- 
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ment of the use of the engines has been in 
connection with the use of blast furnace gas, 
a gas which, when it can be obtained, is 
regular in quality, has already had the im¬ 
purities extracted from it in the furnace itself, 
except dust, and is peculiarly suitable for use 
in such engines. 

To produce gas from the ordinary qualities 
of bituminous coal in a producer and to be 
sure of obtaining it of even quality, and to 
free it thoroughly in the cleaning plant after¬ 
wards under all circumstances from tarry 
matter in suspension, is by no means an easy 
task ; in fact the obstacles to the use of large 
gas engines at the presi nt day lie even more 
in obtaining thoroughly satisfactory producers 
and cleaning plant than in the engines them¬ 
selves. A producer and cleaning plant which 
will work well on one class of coal cannot be 
relied upon to give the same results if the 
coal IS changed. If thoroughly satisfactory 
producers were forthcoming which could be 
relied upon to give with manag«;ment of 
ordinary intelligence an even quality of gas 
free from impurities und(*r the varying circum¬ 
stances of a central station load and with 
var3dng kinds of c(#al, it would not be long 
before we should see the gas engine w'orking 
in parallel w’lth the steam engine or turbine 
and taking up the more continuous part of 
the load in power stations. It is really the 
producer question which to a considerable 
extent is holding hack the gas engine for 
cimtral station work, and also the fact that 
gas plant is more l ostly than steam to install 
in large sizes. 

Nmi’rk 01^ niK luoxoMiRs onrviNEi) i;v 
I'lJK l\sK ()» (iAs F.NHIXKS. 

Let us consider what is likely to be the 
influence of the use of sue a engines in central 
stations assuming they can be employed. If 
we turn to the Tables of working expenses 
which 1 gave in my last lecture, and if each 
of the different columns is considered it wall 
be found that the only heading under which 
the use of gas engines would give an 
advantage is that of coal cost. At present 
both the labour bill, the cost of oil and stores 
and the repair bill would probably be con¬ 
siderably increased if gas engines were used, 
but we will assume that progress will improve 
matters as regards these items. 

Coming then to consider the coal bill, as 
things stand at present it does not look as if 
the saving in the quantity of coal used to 
produce a certain amount of energy would be 


more than 40 per cent., which at the price of 
coal taken in the Tables would mean that 
energy could be supplied from such stations 
as wt‘ are contemplating 10 per cent cheaper 
than if steam plant of present-day efficiency 
were used for ordinary load factors, and about 
20 per cent, cheaper w'here the load was con¬ 
tinuous. Against this w'e have the fact that at 
present the cost of g^as engines and producers, 
including foundations and buildings, is some¬ 
thing like 25 per cent, in excess of the cost of 
similar steam plant, and when we add to this a 
larger sum for repairs and for oil and stores, it 
will be seen that at present the incentive to the 
central station engineer in districts where coal 
is cheap to adopt gas plant is not great, and 
would not make much difference from the con¬ 
sumers* point of view. It must also be recol¬ 
lected that there is a certain reluctance 
amongst central station engineers to adopt the 
gas engine, because it is in itself, when coupled 
to a d^mamo working at relatively low speed, 
an inferior appliance for doing the work with 
its slow speed and small capacity for overload 
to the high speed steam engine and more par¬ 
ticularly to the steam turbine. 

The economy of using the gas engine will of 
coursi' be much greater in districts such as 
London and on the banks of the Thames, and in 
other similar plac(‘s where much power is used, 
and where the price of coal is much higher than 
in the industrial disti icts near the coalfields, and 
it is in such localities that the gas engine will 
no doubt come into use first for central station 
purposes. As its advantages are greatest 
when used for the long hour loads it seems 
certain that it will make its way into central 
station working for this purpose, being coupled 
in parallel with steam plant, which latter is 
better adapted for taking up variations in load, 
and the large overload capacity of which could 
be used for carrying on supply in case of tem¬ 
porary^ failure ot the gas engine. 

For small stations there is already a strong 
bias in favour of gas plant or the use of the 
Diesel oil engines. For larger stations the 
change from steam to gas driving will only 
come gradually espe'rially if the possible im¬ 
provements an' made in steam practice, and 
when It come‘> it will be introduced at first to 
supplement steam-driving and to operate in 
conjunction with it. 

It must be acknowledged hat owing to the 
rise in the automobile industry, and for other 
reasons, an enormous amount of time and 
attention is being devoted to improving the in¬ 
ternal combustion engine, and the chances are 



748 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


July 30, *909. 


that in the long run it will win the race, as it 
is impossible to conceive that in these days of 
advance engineers will remain satisfied with a 
prime mover which, however perfect mechani¬ 
cally, cannot be made to give a thermal effi¬ 
ciency of much more than 15 per cent, of the 
energy value of the combustible used. 

To adapt the gas t'ngine successfully to 
central station work, it appears to me that 
progress must be made on the same lines as 
those on which it has taken place in the auto¬ 
mobile industry, that is by the use of four to 
six-cylinder high-speed engines, a type of 
engine which, as a matter of fact, the West- 
inghouse Company have been making for some 
time. 

While the adoption of the gas engine cannot, 
from what has been said, make a great differ¬ 
ence in the price at which energy can be sup¬ 
plied to ordinary hour consumers in industrial 
districts, it is worthy of note that a 40 per cent, 
saving on the coal bill would provide a margin 
sufficient to increase the sum assigned for 
distribution as interest on the capital employed 
by 20 per cent, and thus would give the ordi¬ 
nary shareholder in a company a fair dividend 
instead of a me«agre one, and this of c ourse 
w'ill be a powerful incentive in securing- their 
adoption, as soon as engineers have sufficient 
confidence in them. 

The adoption of gas engines operated by 
producer gas is, however, not a step to be 
taken without very full consideration even after 
being satisfied with a type of gas engine and 
producer. The manufacture of producer gas 
on a large scale must be considered with 
reference to the site on which it is to be 
conducted. It is impossible at times to avoid 
unpleasant odours, and a good deal of tarry 
liquid is produced from the cleaners, which is. 
intractable, while sanitaiy authorities object 
to its being passed into streams or sewers. It 
must, therefore, be dealt with usually on the 
spot, and proper arrangements, including a con¬ 
siderable amount of space, are necessary for 
this. Altogether, as the process is conducted 
at present, the manufacture of producer gas 
from bituminous coal is not a thing which can 
be undertaken in densely populated neighbour¬ 
hoods without considerable risks of actions for 
nuisance. 

The Leoae Position. 

It is difficult, especially for a layman, to 
present in a clear light the present position of 
, matters and the need for reform. 

It must be premised that, as the industry of 


power supply as well as lighting supply 
necessitates making use of the roads or the 
crossing of them, it is absolutely subject to 
legislation which can affect its development 
and progress to such an extent as to defeat 
the best engineering and commercial pro¬ 
posals, or delay indefinitely their being carried 
out, and alternatively may lead to much capital 
being spent in other directions than the best. 

It is therefore peculiarly important that 
legislation affecting the industry should be 
well considered and up-to-date, and that it 
should even if possible anticipate the probable 
lines of progress. 

Method of uitrAiNiNi. Lj-(»al Powers. 

Notwithstanding this, most people are aware 
that to obtain powers to givi* electric supply 
for lighting, recourse must be had to the 
system of proceeding by Provisional Order 
under the Klectric Lighting Act of 18H2, 
which was passed when it was considered im¬ 
practicable to supply electric energy for such 
purposes to greater distances than half a mile, 
and when the use of electric energv for other 
purpose*; than lighting was hardly thought of 
seriously. Nevertheless, the lighting Pro¬ 
visional Order is held to t over full powers for 
power and h(‘at supply, and outside the Power 
Acts, and a few Acts oblaintnl by the larger 
local authorities, all electric supply work has 
so far been done under it. Although, as we 
have seen, it is now difficult and inadvisable 
to develop power supply separately, the Power 
Acts only give power for electric pow'er supply 
and for lighting to such consumers as take a 
supply for pow'er. 

For lighting any district a Provisional Order 
must, therefore, be obtained, in addition to 
any powers obtained under a Power Act. Now, 
when obtained, such a Provisional Order also 
covers powers for power supply, so that if the 
Provisional Order is obtained by third parties it 
enables competition in power supply to be set 
up; and, on the other hand, if it is held by a 
power company, and they do any lighting 
under it, it is uncertain how far their system 
may become purchasable under the purchase 
clause of the Klectric 1 ighting Act unless the 
two systems of distribution are kept quite 
separate—a needless expense and complica¬ 
tion. There arc other difficulties arising out 
of the Power Acts, such as the impossible 
scheme of finance forced on them by Parlia¬ 
ment, which is so out of date and absolutely 
unsuited for an undertaking of this character, 
that it has led to the curious result that, in the 
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case of most of the power companies, another 
limited company has had to be formed to hold 
the Parliamentary company in trust, entailing 
double registration fees and heavy legal ex¬ 
penses, besides a great deal of unnecessary 
complication. 

V'ETO OF Local Authorities. 

Another point is the absolute veto of the 
local authorities in so many cases without 
power of appeal to any tribunal, which leads 
to negotiations being often dragged out to 
great length, and not infrequently to very 
desirable developments being entirely blocked. 

Theoietically the Board of Trade can over¬ 
ride this veto in somt* cases, but they an* 
usually so subservient to local authorities that 
this theoretical power is of little moment. 

The Ac'is of 1882 jo 1888. 

The chief legislative (tbstacle to electric 
progress in this country at the present time is, 
however, undoubtedly the Act of 1882, where 
private enterprise is concerned and the modi- 
lu'd purchase clause of 1888. By the Electric 
Lighting Act the unit area for supply is 
usually the area of a local authority, whether 
borough, urban or rural district. 

WoRKiNi. OF riiE Act. 

In a large number of such areas scattered 
promiscuously about there are electric under¬ 
takings, established in the provinces for the 
most part, in the hands of the local authori¬ 
ties. Where these are established their 
vested interests must of course be considered, 
and it is difhcult to alter the conditions under 
which they were set up, but there are still 
numbers of towns of moderate size and 
populous districts scattered over the country' 
where no electric powers exist, and where, if 
electric supply is to be given, w'hether by 
power companies as part of a large system or 
independently, it can only be done profitably 
on the basis of a combined power and lighting 
supply. They are a class of district where 
the local authorities are unlikely to proceed 
themselves and yet where a combined lighting 
and power supply would be of advantage, and 
comprise many industrial areas. In all these 
cases the incidence of the purchase clause 
bears very hardly. 1 would point out that the 
terms of this are the same whatsoever the 
nature of the district to which a Provisional 
Order relates. The terms of purchase are the 
same for the companies operating in the 
richest districts of London and for places in 


the country where it may barely pay to do- 
lighting at all, although it is to the interest of 
such districts that lighting supply should be 
encouraged. 

Let us take an example. From the figures 
it will be seen that the gross revenue of 
supply undertakings when fully in operation 
will probably be less than one-fifth of the 
capital expended, and in the case of lighting 
the return is often less. That is to say, the 
capital will only be turned over once in five 
years at the most. But such undertakings 
will seldom have their full capacity taken up, 
and they have nearly always to provide plant 
in advance of requirements, to meet probable 
extensions. Again, there are the initial 
stages while the business is being built up ; 
thus, if we take an average, the capital will 
in successful undertakings not be turned over 
probably once in seven years, or six times 
during the 42 years which constitutes the 
term of the concession, under a Provisional 
Order. Now it is very indeterminate what 
price would be paid in the event of the local 
authorities purchasing, as they have power to 
do in the case of iProvisional Orders, but I 
understand legal authorities contemplate that 
the price to be paid under the purchase clause 
w'ould not exceed per cent, of the capital of 
the undertaking. Consequently, besides pro- 
\iding for depreciation and contingencies in 
the case of pow’er and a lighting supply con¬ 
ducted under a Provisional Order, a fund 
should be accumulated in addition during the 
term of the concession totalling 40 per cent, or 
more of the capital, and this while the capital 
is only turned over about six times in good 
districts and probably not more than four or 
five times in poorer districts. 

The Purchase Clause axd its 
SE\KRirv. 

Now the recent proceedings in Parliament 
over the London Electric Powers Bills have 
shown that the terms of the purchase clause 
are too severe even for wealthy districts, but 
in the smaller and poorer it is a heavy handi¬ 
cap in addition to other obligations. It is 
greatly to be desired that for districts below 
say a certain population or certain rateable 
Vcilue the terms of the concession should be 
better. If it is not improved it will greatly 
delay the adoption of lighti^^g in suburban 
districts and country tow'ns, and in giving 
them power supply which, w'hile it could be 
carried out under the Power Acts, would not 
pay alone. 
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Length of Procej)URE. 

Ag^ain there is the question of procedure 
under the Provisional Order regulations. When 
companies apply for orders notice has to be 
given to the local authorities on the ist July 
and the procedure covers a year, the orders 
being signed usually in May or June of the 
following year. Thus if the lighting of a 
district is thought of about Christmas—as is 
often the case, the desirability of lighting 
making itself felt about this time—it is neces¬ 
sary to wait eighteen months before an order 
to proceed can be obtained. The order then 
comes at a time too late to get plant erected 
and running by the following winter. Thus it 
often takes 2 to 2A years after it has been 
determined to proceed before an undertaking 
can get into actual operation, and these long 
delays and the expenses they occasion take 
away the incentive to progress, and tire out 
ordinary commercial men who are accustomed 
to see some result of their efforts within a year 
or so. 

It is suggested that there is no reason why 
the Provisional Order procedure should not be 
assimilated to the light railway procedure 
which permits application to be made twice 
in the coursti of the year. 

Foreign Methods of Pkocedure. 

This procedure should be contrasted with 
that usual abroad, as given for several countries 
by the lecturer in his paper on overhead trans¬ 
mission before the Institute of Electrical Engi¬ 
neers on February 9th, 1905 

In several European countries the procedure 
is such that if agreement can be come to with 
the local authorities the whole negotiations 
need only occupy a few weeks, and in case of 
■disagreement the procedure only occupies three 
or four months. 

Abroad the tendency of legislation is to 
render private and municipal enterprise mutu¬ 
ally helpful. Here, though I believe not 
intentionally, the result of legislation has been 
rather to contrast tht; two and make co-opera¬ 
tion difficult. 

COXC LUSION. 

In concluding these lectures on Public Power 
Supply I feel conscious of the fragmentary way 
in which I have been able to treat a great 
problem. I have been able to say little or 
nothings of the application of electric energy to 
beating, whether in factories, which is having 
many interesting extensions, or of its use for 
4dfriestic purposes, afield which is just opening 


up, or of its probable use in railway workings 
though the set of figures at which power for 
the^^e purposes can be supplied may be gathered 
from the Tables I have given. 

However, I think enough has been said to 
show the magnitude and importance of the 
supply of electrical energy in the economic, 
commercial and social life of the future, and 
my efforts will not have been in vain if what I 
have said should help to lead our legislators and 
others to treat the questions which are arising 
in the working out of this great problem with 
the attention which it deserves. 


THE COAL FIELDS OF TURKEY. 

The principal coal fields in Turkey are on the 
southern Black Sea coast, about one hundred and 
thirty miles distant from Constantinople, and extend 
from Heraclea on the west to Filios on the east, a 
coast line of about forty miles. This coast is ]>re- 
cipitous and mountainous, although the maximum 
height is not more than sixteen hundted feet 
above the sea level, and is reached at about two 
and a half miles inland. Near the shore it is not 
more than two hundred feet above sea level. The 
whole of these coal-fields are, according to the 
American Consul-General at Constantinople, Civil 
List property, permission to work being given only 
to Ottoman subjects, and even then the Turkish 
Admiralty reserves the right to purchase .sixty per 
cent, of the amount mined, at a price agreed upon 
in the mining permit. This sixty per cent, of the 
total mined can only be sold after haMng lieen first 
offered to the Admiralty, and refused by it. Permits 
are not transferable without the express sanction of 
the Government. The Government also claims ten 
l>er cent, of the dust. A mine not worked for three 
months reverts to the Government, which also levies 
a tax of elevenpence j:>er ton on all coal shipped. 
This tax can be paid in kind, and the Turkish Govern¬ 
ment has accepted coal at the rate of ten shillings jier 
ton. The duration of a permit is for no fixed period, 
but as long as a mine is worked. Some three hundred 
and ninety-three permits have been delivered up to 
date, but only about one hundred mines are actually 
being worked. Permits have been given indiscrimi¬ 
nately, and for this reason many were issued at places 
where it was impossible to work a mine. Some were 
of no value, and others abandoned owing to the 
difficulties of transport or lack of capital. The most 
important of these mines is worked by a French com¬ 
pany upon a permit granted to two Ottoman subjects. 
This company, which has constructed a port and 
breakwater at Zoungottldak, is the subject of a diplo¬ 
matic question between the French and Turkish 
Governments. The French company obtained in 
the year 1898 from the Turkish Admiraliyy which 
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was at the time of its formation in 1897 entrusted 
with the administration of these coal-fields, the 
transfer of the permits to its own name. This 
transfer was declared illegal by the Sublime Porte, 
which demanded the re-purchase of these mines. The 
-question has been further complicated by the present 
company owing to the lack of sufficient capital having 
influenced the “ Regie Generale pour la Construction 
«t Exploitation des Chemins de Fer a Paris/* after a 
year’s trial, to undertake the working of its mines 
from January i, 1909. This question had every 
appearance of being settled when the peaceful revo¬ 
lution of July 24, 1908, upset negotiations, and the 
matter now lemains where it M’as. The output of 
the IJeraclea coal-fields increased from 71,000 tons 
in 1884 to ()25,cxx) tons in 1907. In ten years from 
1884 the output more than doubled, and in the ten 
years from the formation of the Heraclea Coal Com¬ 
pany in 1897 to 1907, it has increased fivefold. This 
companx undettook, when it obtained the transfer of 
Its working permits, to connect the various valleys, 
Tcbatal-Agha/y and Kilimli, with Uzulmes, and 
Cozlou with /oungouldak, and also the improvement of 
the railway line between Co/Jou and Kilimli. With 
•this object in \*iew, it has commenced to bore a tunnel 
between Tchatal-Aghazy and Uzulmes, and on the 
other side to Kilimli. This work is only about half 
• completed. The company has altogether about ten 
miles of railway, rolling stock consisting of some 200 
trucks and eight locomotives, with which it can handle 
fiorn foui to five thousand tons ))er day. It has built 
a port and bieakwaier, w'lth powerful cranes, and can 
load between two and three thousand tons per da\. 
Between one hundred and twenty and one hundred 
and thirty thousand tons of this Black Sea coal are 
shipped to Constantino[)le, from twenty to twenty- 
five thousand tons to Koumania, a considerable 
quantity to the -Kgean Sea, twenty-five thousand 
tons to Smyrna, anti about thirty thousand tons t 
the Piimus. The com}>any disposes of the largest part 
of its output to the ships which now coal at Zoun- 
goukiak. Besides this well-knowm coal-field, theie 
are known to c.\ist in Turkey several other fields of 
importance, hut wdiich have never been worked, 
owing to lack of means of communication and 
transport. In the same province of Castamouni 
there is an important field along the coast at Bjide, 
near Amasra. Three concessions have been granted 
in this district, but have not been worked for want of 
"Capital. At eighteen hours distance from Ineboli 
there is an anthracite mine, and coal is known to 
exist in several places in the same district, no 
attempt being made at working owing to the 
distance from the sea. In the province of Mamouret- 
el-Aziz and Diarbekir there are many coal deposits 
of all qualities, ranging from ordinary lignite to 
anthracite, but none are worked. In the vilayet of 
Beyrout there are lignite deposits near the village of 
Kermaiel, and in the valley of the river Nahr-el -Kalb 
there is a lignite mine yielding five bundled tons, but 
'’which is capable of producing ten thousand tons per 


annum. In the province of Adrianople lignite has 
been found in the cazas of Dedeagb, Souffli, Ozoum- 
Keupru, and at Kechan, where a concession has been 
granted, the preliminary prospecting being found 
satisfactory, and will now be taken in hand seriously. 
Permits for prospecting have also been granted for 
Grisan-Assar, three hours distant from the railway at 
Xanthi. In the province of Monastir, coal is said to 
exist in considerable quantities. 


THE TRADE OP NICE AND THE 
RIVIERA. 

Nice is such a favourite winter report for our 
countrymen, that the recent Foreign Office report 
on its trade and resources is bound to interest 
English reader.-. Its chief commercial asset may 
be .said to be tbe sunshine of the Alpes Maritimes 
and Monaco, whence olive oils, celebrated for their 
puiity and fine quality, flowers, and the perfumes of 
Grasse are exported to the United Kingdom. In 
respect of oils, though, there has been a falling off, 
ownng to tbe enforcement of laws against adulteration 
in France having brought about a great increase of 
price. As to flowers, during the last two months of 
1907 and the first fixe months of 1908, from 
November to May, the total despatched to the United 
Kingdom from railway stations in the Alpes Man- 
times amounted to 2,308 tons m weight, hut large as 
these figures were, there was a falling off, as compared 
with the figures of the previous year, for two reasons: 
partly because of the postal authorities having pro¬ 
hibited wbal Used to be the lavourite and convenient 
practice of sending small consignments of flowers to 
the United Kingdom by post, in sample packets, and 
partly because the ilealers, who send flow’ers to be 
disposed of by auction, after arrival in the United 
Kingdom, are '^aid to have derived little or no profit, 
and this has had a discoui aging effect on florists m 
tbe Riviera. 

Grasse is said to be, next to Pans, the most im¬ 
portant manufactory ol perfumes in kranee. It has 
been making a braxe fight to hold its own against the 
competition of other countries, particularly Germany, 
and against the increasing vogue of what may be 
called chemical pei fumes, in contrast to those which 
are the natural product of flowers. But, in spile of 
all efforts, the perfumery trade between Grasse and the 
United Kingdom has sustained a falling off of about 
20 per cent This cannot be attributed to any local 
cause, but is rather the result of general slackness of 
trade and widely-diffused depiession. Perfumes are 
luxuries not likely to be much asked for in anxious 
years. Automobiles are another manufacture in 
ubiquitous request, and it ought to be possible for 
British dealers to obtain a larger share than they do 
at present in the increasing trade of these important 
aids to locomotion, beven years ago there were only 
eight firms dealing m automobiles in Nice; r.ow there 
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are 45, but not one of the 45 is British or under British 
management. It is, however, an encouraging fact 
that whereas French cars were formerly preferred, the 
United Kingdom is now making up its leeway, and 
Englishmen in France are using British automobiles. 
On the water, British motors were still more successful 
than on land, and at a great competition of motor 
boats held at Monaco, two British boats were among 
the winners. 


THE AUSTRALIAN MUTTON-BIRD 
INDUSTRY. 

The study of “ mutton-birding ” is peculiar to 
many of the «mall islands about the Tasmanian coast, 
particularly on the Fumeaux group in Bass Straits, 
where it constitutes the principal means of support of 
the inhabitants. The “mutton-bird,” or sooty 
petiel, is, when full grown, about the size of the 
silver gull of Xorth America, and its colour, at first a 
greyish black, with age becomes a jet black. Their 
most important breeding places are in the vicinity of 
Tasmania, and New Zealand; the variety in the 
latter being somewhat different, and in colour, white, 
instead of black. The American Consul at Hobart, 
says that every year, about September 30th, almost 
to a day, these birds arrive in enormous numbers at 
their rookeries, and for about a month the male and 
female birds are busy in restoring their old nests, or in 
building new ones. When the soil is light and loose 
the nests are burrowed into the ground close together, 
but when there is sufficient shrubbery to afiord 
shelter the birds simply deposit their eggs on the 
bare ground. Frequently large snakes occupy these 
nests in common with the mutton-birds. As the 
birds are away at sea in quest of food in the daytime, 
the nest making is carried on at night. After the 
nests are prepared, each female lays one egg, which 
closely resembles a duck egg, and the male and female 
then take turns at hatching, usually the male bird 
taking the first turn, while the female goes in search 
of food, chiefly shrimps, and kelp berries with which 
she returns each evening. After the lapse of a fort¬ 
night, by which time the first sitter has wasted con¬ 
siderably, the partner relieves him, and the male bird 
will then take upon himself the responsibility of 
bringing in food. It is not known where the birds go 
when they leave the islands, about th6 middle of 
May. Their flight is extremely swift and irregular, 
and if the birds strike any obstruction like a 
rock or the mast of a ship, the collision is usually fatal 
to them. The lighthouse at Goose Island, one of the 
Furneaux group, has to be protected with iron screen 
work, and frequently hundreds of dead birds are 
found at the base of it. It is only the newly-hatched 
mutton-birds which have a commercial value, the 
purposes for which they are taken being for salted 
human food, for oil (used in tanning leather and for 
Jhn lubrication of machinery), for the fat used chiefly 


for greasing timber skids, and for the feathers. The 
season’s work at mutton-birding covers about six 
weeks, from about April t until about the middle of 
May, when the rookeries are completely deserted. 
Daring this six weeks* period, the inhabitants of the 
islands earn sufficient money to support themselves in 
practical idleness for the rest of the year. The first 
stage in mutton-birding is known as oiling. A stick 
pointed at one end and stuck in the ground at the 
other serves as a kind of spit or skewer on which to 
fix the birds as they are caught. Search is then made 
for the young birds, and as they are caught their 
necks are broken by a skilful jerk of the band, and 
they are then fixed by their beaks to the sticks. It is 
rather dangerous capturing the birds, as the rookeries 
are infested with poisonous snakes, and frcquentl) the 
mutton-birder, when he puts his hand and arm into 
the hole, lays bold of a snake instead of a bird. 
When about a couple of bundled birds have been 
collected, the oil is extracted by squeezing firmly the 
body of the bird and passing the hand gradually along 
towards the neck until the oil exudes from the beak. 
This oil, which is of a reddish colour, has an odour 
like that of cod-liver oil, and if properly refined it 
might possibly be used for the same medicinal 
purposes. There is said to be a number of cases 
of benefit from mutton-bird tliet to persons with 
pulmonary troubles, anamia, and other wasting 
diseases. It takes about one hundred ]>irds to 
produce one gallon of oil, w'hich sells at from 
tenpence to one shilling. The next stage in the 
work is called “ fatting,” when the birds are first 
plucked, and then the legs and wings removed; an 
opening is next made along the back, and the skin 
with the fat is taken off. The skins, when a con¬ 
siderable number has been obtained, are placed in a 
large receptacle, and the fat is collected. Next in 
order is the jirocess of salting. The lower joint of 
each leg and the outer joint of each wing are thrown 
away, and the bodies are then salted anti packed in 
barrels in which is placed sea water, and solid brine 
is then added to make the water still more salt. The 
birds are then shipped in sailing boats to Launceston, 
in northern Tasmania, where they sell wholesale at 
about ten shillings per hundred. About 850,000 
birds were shipped to Launceston during last season, 
and probably about 150,000 birds were retained for 
the local consumption of the inhabitants of the 
islands, with whom it is the leading article of food. 
After reaching Launceston the birds are shipped to 
other pans of Tasmania, and to Melbourne and 
Sydney. The market for them appears to be con¬ 
fined exclusively to the Commonwealth of Australia, 
and chiefly to the mining districts, where fresh food 
is hard to get, and where the mutton-birds are used 
as a substitute for salt pork, and a welcome change 
from tinned meats. The taste for mutton-birds has 
usually to be acquired, but once people become 
accustomed to the ,%your they seem to grow 
to like it. The feathers of the mnttod-birdSi 
which have a very strong odour, are mostly shipped 
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to Germany, where, it is understood, a method has 
been found to rid them of their odour, and render them 
"fit for purposes of bedding. About 25,000 pounds of 
feathers were exported in 1908, at an average of 
about three halfpence a pound. About one-half 
of the inhabitants of the islands where mutton-bird- 
ing is carried on, are whites, and the remainder half- 
caste descendants of the aborigines of Tasmania. 
The mutton-birders are required to pay a Government 
tax of I os. for every person above the age of ten 
years, and half the amount for those under that age, 
at the beginning of every season. No cattle are 
permitted upon any Crown lands which are reserved 
as hunting grounds for the mutton-birds, and taking 
the eggs of the birds is punishable by fine. Notwith¬ 
standing this protection accorded to birds there is 
indication that their numbers are diminishing year b) 
year, and from four or five of the islands they have 
already entirely disappeared. The two principal 
rookeries are at present on Chapel Island and on 
Babel Island where conditions arc most suitable for 
the burrowing of the bird<, and where the best pro¬ 
tection has been afforded against depredations by 
cattle. The number of peisons engaged in the in¬ 
dustry is about double what it was twenty years ago, 
and a larger number of birds is taken every \ear. It 
is estimated that only about one-third of the young 
birds escape capture each Reason on the main rook¬ 
eries. The Consul states that he has been informed 
that some of the birds have been shipped alive to 
Cape Colony, for the purpose, apparently, of ascertain¬ 
ing if they wouhl breed there, but he has obtained no 
information as to whether the experiment has met 
with success. 


MINES AND QUARRIES. 

The (teneral Report on Mines and Quarries for 1908, 
M hich has just been issued by the Home Office, con¬ 
tains some interesting information relating to the 
persons employed in these industries and to the out¬ 
put of minerals. 

The total number of persons employed in and about 
all the mines of the United Kingdom was 1,017,740, 
of whom 987,813 worked at the 3,338 mines under 
the Coal Mines Act, and 2<),927 at the 721 mines 
under the Metalliferous Mines Act. Compared with 
1907 there is an increase of 47*195 persons at the 
mines under the Coal Mines Act, and a decrease of 
persons at the mines under the Metalliferous 
Mines Act. Of the 987,813 persons working at the 
mines under the Coal Mines Act, 796,329, or 8o*6 
per cent., were employed below gronnd. Of the 
191,484 surface workers, 6,014, or 3*14 per cent., 
were femaie.s. There is an increase of 364 females as 
compared with 1907. The number of young persons 
under x6 employed below ground in these mines was 
49,296, or 6*2 per cent, of the underground workers; 
the total number of surface and underground workers 
under t6 was 67,435, or 6*83 per cent, of all workers. 


At the mines under the Metalliferous Mines Act, 
17,417 persons, or 58 per cent., worked below ground, 
and of the 12,510 surface workers, 211, or 1*69 per 
cent., were females. At the quanies under the 
Quarries Act there were 85,475 persons employed, of 
whom 54,449 worked inside the actual pits or excava¬ 
tions, and 31,026 outside. Compared with 1907 there 
is a decrease of 1,445 among the inside workers, and 
of 894 among the outside workers, making a total 
decrease of 2,339 in the number of persons employed 
at quarries. The persons employed occasionally at 
quarries are not included in the above figures. 

The total output of minerals at the mines under the 
Coal Mines Act was 275,^49,746 tons, of which 
261,512,214 were coal, 2,814,411 fireclay, 7,890,814 
ironstone, 2,891,564 oil-shale, and 431,743 sundry 
minerals. Adding 16,581 tons from open quarries, 
the total output of coal was 261,528,795 tons, which 
is a decrease of 6,302,167 tons on that of the previous 
year. The average output of mineral at mines under 
the Coal Mines Act was 346 tons per )>erson em¬ 
ployed underground, a decrease of 26 tons on the 
preceding year. The total output of minerals at the 
mines under the Metalliferous Mines Act w^as 3,128,230 
tons, of which 1,549,469 tons w’ere iron ore. The 
total quantity of stone and other minerals obtained 
from the quarries under the Quarries Act was 
44,732,016 tons, of which 4,801,561 ton.s were iron 
ore. Adding to the produce of mines and of quarries 
over 20 feet deep 789,181 tons obtained from shallow 
open workings, we arrive at a total output of iron ore 
of 15,031,025 tons. 

THE FIG INDUSTRY OF SMYRNA. 

The 1908 production of Smyrna figs has been 
estimated at about 30 per cent, less than the usual 
crop, but the cjualily is exceptionally good, although 
the size of the fruit is small. Merchants during the 
year uk> 8 worked under less restrictions, as far as the 
importation of the figs into the city of Smyrna from 
the interior of the country was concerned, than in 
former years. This restriction in the past has con¬ 
sisted chiefly in the attempt to regulate the number 
of figs to reach the market, in order to keep prices as 
high and uniform as possible. The American Consul 
at Smyrna says that such obstacles have never been 
placed upon any othei product entering Smyrna from 
the interior of the country. The practice was keenly 
felt, for the reason that figs packed in two-hundred- 
weight bags, arriving on the market for sale, could 
not be kept for moie than two days, and for every 
succeeding day they were detained the quality de¬ 
teriorated about 10 per cent., while their value and 
available price naturally dropped in proportion. Figs 
are one of the most important products growm in 
Asia Minor, and tbeir handling and packing give 
employment to many thousands of men and women 
during three or four months of each year. The 
celebrated fig district in the vilayet of Smyrna is the 
region about the town of Aidin, on the Smyrna- 
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Aidin Railway. P'ig trees begin to bear fruit in the 
sixth year, and gradually attain their best period 
about the tenth year. The trees grown on the 
Meander plains produce a larger and richer fruit than 
those nearer the sea or in the uplands in the neigh¬ 
bourhood of Smyrna. This is the case, however, only 
in normally dry seasons, as too much moisture harms 
figs, therefore, in off years, or flood years as they are 
termed in Smyrna, the trees in elevated regions yield 
a superior fruit to those situated in the lowlands. 
The wet season highland fig, however, can never 
attain the delicious taste of a fig which ripens in 
the plain during a dry season. Figs, as a rule, ripen 
about the first of August. They fall to the ground 
after full maturity, are permitted to dry in the sun 
for a period of six days, after which they are packed 
into sacks weighing, when full, two hundred and 
fifty pounds each. One feature of fig-growing which 
is especially interesting and peculiar is that concerning 
the male and female figs. Visiting the fig market in 
the town of Aidin during the month of June, Turkish 
peasant women from the country were seen engaged 
in selling only male figs in little baskets. Crawling 
over the figs were many insects, and upon one of 
the figs being broken open it was found alive with 
these insects, which began escaping in every direction. 
These male figs are purchased by fig-growers in the 
Smyrna market and hung in bunches on the branches 
of female fig trees near the growing fruit, which is 
still very green in the month of June, and about the 
size of a walnut. The insects from the male figs 
rapidly collect on the female fig, penetrate the thick 
skin, and fertilise the fruit. When left in their 
natural state the process of fecundation is much slower 
than w'hen thus assisted by hanging a bunch of male 
figs upon the branches of a female tree. The fruit of 
a male fig tree is never eaten, and the moment the 
insects leave, it withers away and rots. In transport¬ 
ing figs to the Smyrna market the greatest care is 
taken not to bruise the fruit. Sacks are never packed 
one upon the other. From the orchards in the in¬ 
terior, these sacks are transported upon the backs of 
camels to the nearest railway station. There are 
wagons specially built for the fruit, with shelves one 
above the other, so there is absolutely no danger of 
pressure or jolting. From the Caravan Bridge rail¬ 
way station at Smyrna they are again transported by 
camels to the bazaars. The sorting of figs is carried 
out with the greatest care. They are packed in jars 
and boxes according to the thickness of the skin and 
the general size of the fruit. The inferior grades, or 
the “Hordas,’* which are little better than refuse, 
are eliminated from the better qualities and used for 
distilling purposes. Sometimes figs of this kind are 
used as a substitute for the chicory root. Although 
the 1908 fig season, on the whole, was a good one, 
yet it is doubtful if it was a satisfactory one from a 
financial point of view, and this applies more especially 
to the working classes, who in fonner years made 
enough money in the three to four months’ packing 
season to live throughout the winter^ 


ARTS AND CRAFTS. 

The New I'ictoria and Albert Museum, —The- 
opening of the new building of the Victoria and 
Albert Museum is an event the importance of which, 
from the point of view of art and craftsmanship, can 
hardly be over*estimated. A whole generation has 
grown up grumbling at the arrangement or want of 
arrangement at South Kensington Museum. If we 
may judge by what has already been done, when 
once the collections are arranged in their new home 
there will be no real cause for complaint. The fact is, 
that for longer than most of us can remember the 
Museum has been suffering from an embarras de 
rtchesses so jgreat that many of its treasures could 
not be shown, and that the objects on view were so 
tightly packed together that it was almost impossible 
to see them. This w'as particularly evident with 
regard to the glass and the textiles, where the cases 
were so close to each other that it was quite difficult 
to squeeze in between them and go from one to 
another. One constantly felt, in visiting newer 
museums on the Continent, that the superiority of 
their arrangement was due not so much to, say, a 
German talent for classification, as to the compara¬ 
tive simplicity of the problem which the directors had 
to face. It IS one thing to arrange a small number 
of objects to the best possitfle advantage in a new and 
spacious building, it is quite another and a more 
difficult matter to show a v ast quantity of things in a 
building far too small to accommodate them properly. 

It is, of course, too earlv to speak confidently of 
the minor details connected with the arrangement of 
the new museum. Some of the halls are not yet 
filled, the new special wall-cases have not arrived, 
and a few of the rooms have obviously been hastily 
and only temporarily arranged. But the main plan 
of the classification is clear. The museum has been 
systematically arranged with a view, primarily, to the 
needs of the artist, the craftsman, and the serious 
student. There is much in it to interest the man in 
the street, but it is not to him that, in the first 
instance, it makes its appeal. 

The collections are grouped according to industries, 
such as woodwork, furniture and leather; metalwork ; 
textiles; ceramics, glass and enamels; so that students 
can conveniently study any special branch of work as 
a whole, and find examples of the particular technique 
in which they happen to be interested. This system 
of classification had, of course, been followed more or 
less in the old building, but not nearly so whole¬ 
heartedly as in the new museum, and the logical 
completeness of the arrangement is very considerably 
increased by the inclusion of examples of Eastern 
handiwork. F'or some reason or other the India 
Museum (so called though it embraced Oriental work 
generally) has always been comparatively little visitedi 
and the inclusion in it of all Eastern work, whether 
from India, China, Japan, or elsewhere in Asia, not 
only kept some of oitr greatest treasures housed in a 
separate and less-frequented building, but encouraged 
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the idea that Eastern and Western art were two not 
merely distinct but totally different things. It is to 
be hoped that the greater facilities for study in the 
new I>uilding will encourage students of art and 
handicraft to use the Museum at South Kensington 
to a far greater extent than they have done heretofore, 
and that the opportunity of studying European and 
Eastern work side by side will prove an aid to the 
appreciation of the unity of art, as well as a lesson in 
comparative technique. The Indian collection proper, 
it should be said, seems, in deference to a popular 
outcry, to have been left in the old galleries on the 
other side of Exhibition-road. 

Craft Work by Lofidon County Council Scholars, 
—The annual show of work by winners of the various 
scholarships and exhibitions offered by the London 
County Council for proficiency or promise in art and 
craftsmanship, took place at the Central School of 
Arts and Crafts for a couple of days in the middle of 
the month, and proved one of the most interesting 
exhibitions of the kind that has been held for many 
years. It is not that the exhibits are by any means 
uniformly excellent, though some of them are very 
good indeed, hut that they show so well the general 
trend of ait and craft teaching in London at the 
present time. This being so. it is not surprising to 
find that a good deal more attention is being given 
to certain crafts and, incidentally, to the kind of 
design in which the worker in them needs to be versed 
than to pattern design for manufacture. \'ery little 
pattern, comparatively, w^as shown, and not many of 
the designs were satisfactory. They e>inced, more¬ 
over, a tendency to imitate Morris in a way more sug¬ 
gestive of parody than of flattery. On the other 
hand, the woodwork generally, and some of the 
bookbindings showed a sense of form and a taste 
which were quite refreshing. A'ery little carsing was 
shown, and that little was not displayed to advantage, 
but the simple inlay and cabinet work generally were 
all that could be desired, and more than could be 
expected in the matter both of treatment and of 
accomplishment. Indeed, most of the pieces of 
furniture on view were such as one would have been 
only too glad to have seen in one’s own house— 
practical without being cumbersome, and simple with¬ 
out being affected. It is to be hoped that students 
trained in the technical school to do work like this 
will have an appreciable influence on the output of 
their trade. 

Amongst the bookcovers there was a small 
amount of half-binding and other plain work, but 
they ran, on the whole, to rather elaborate orna¬ 
mentation. Students in these bookbinding classes 
no longer design all after one pattern, as though they 
had all studied under the same master, as they did 
some years ago. In some cases they have departed 
from the dignified simplicity which marked this work 
at its best without arriving at anything better, or, 
indeed, as satisfactory; but, on the whole, in spite of 
some blunders in taste, the work is more xigorous and 


more convincing, more individual one might even say, 
than it used to be. Some of the script exhibited was 
beautiful, though students badly want a little drilling 
in the way to divide their words. Wal in one line 
and ked in another, for example, is a division of the 
word “ walked ” which ought not to occur in an elabo¬ 
rately illuminated page. There was some good, bold 
lettering of the sign-writing type, which showed a 
very marked improvement on the performance of a 
year or two ago. 

Embroidery is always amongst the crafts most 
largely represented — and in it, too, considerable 
advance has been made. Not only have the rather 
trifling little sprig patterns whk^ were the rule given 
place to quite dainty, though still quite simple, con¬ 
nected pattern, but the general level of technical 
accomplishment is decidedly higher than it used to 
be. The prevailing fashion in dress has been eagerly 
hailed by the schools as affording a chance for the 
employment of embroidery in connection with dress¬ 
making—and with ver\ happy results. 

The exhibition included a certain amount of compe¬ 
tent metal-work, though there was Jess jewellery and 
enamel-w^ork than we ha\e been accustomed to see. 
Perhaps the enormous output of more or less .artistic 
jewellery in recent years, and the very low price at 
which much of it is sold, may, in a measure, account 
for the falling off. 

Taken as a whole, the show marks a decided 
advance on the part of the schools working in con¬ 
nection with the London County Council. 

Ftreplacci^ c'V,. at the Agricultural Hall —The 
Ironmonger)' and Hardware Exhibition has not, on the 
whole, \ery much to do with art. It was rather inter¬ 
esting to note that safes, now-a-days, are enamelled 
in quite artistic colours, though there has been very 
little improvement m the colour of the ordinary hot- 
w’ater can. This last i>* generally of the yellowish- 
brown (in imitation of oak graining k w'ith which we 
ha\eall been familiar from our youth up, and when it is 
not, it is painted in so-called art shades of a singularly 
unattractive type. Again, certain by no means 
beautiful coal boxes, with lids ornamented with blobs 
of brilliant-coloured enamel, show a lingering remnant 
of the craze for decorating anything and e\er5'thing 
with enamel. But the real interest in the show at 
the Agricultural Hall fiom the point of \iew of in¬ 
dustrial art lies in the opportunity of seeing what is' 
being done in the way of grates and fiicplaces and 
the like. And, the scope of the exhibition being 
commercial lather than ariistic, it shows what is 
normally on the market rather than what can on 
occasion be achie^e^l. It i«, therefore, very satisfac¬ 
tory to see how great has been the impro\ement in 
the appearance of the ordinary fireplace in the last 
couple of years. To begin with, the actual metal¬ 
work is much simpler, and in so far, much better than 
it used to be. There is an absence of the florid cast 
ornament which used to form a feature of the dining¬ 
room grate ; and the hoods rendered necessar)^ by the 
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principles on which modern grates are constructed 
are far simpler and more graceful in shape than they 
weie a few years back. One very simple, rather 
Georgian-looking grate was shown by the Bell 
Foundry Company. Though very plain in de¬ 
sign, it was striking on account of the excellence of 
its proportions. The shape and character of the 
grates has, natuially, its effect upon the accessories, 
and the old-fashioned made-up tile surround seems 
to be yielding either to simple metal sides or to tile 
panels of “ Adams ” or such-like patterns, designed 
especially for their places. The wooden or other 
mantelpieces surrounding the grates, if not on the 
whole very remarkable, are at least an improvement 
on the ornate erections which were so long the fashion. 


QUESTIONS AND ANSWERS. 

Readers in search of information which cannot be 
•obtained from the usual sources are invited to make 
their wants known in the Journal^ in the hope that 
they may be assisted in their difficulties by their 
fellow members. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question, or reply ^"should be written on a 
separate sheet of paper, and should bear such 
Mgnature of the writer, and such address as he wishes 
to appear. * ' 

Questions which can be answered from the usual 
books of reference, will not be printed. 

QUESTIONS. 

Bleaching Straw FOit Hats.— Can any of 
your readers enlighten me as to best method of 
bleaching white straw plait ? The plait I wish to 
bleach is from the Palmyra palm leaf. Sulphur does 
some good, but there are prbe^ses in England which 
are a secret, a certain chemical being used.— 
Chittagong. 

Copra.—A large quantity of the copra exported 
to Europe arrives at its destination covered with 
mould. Is there any treatment by which this can be 
obviated Malay. 


GENERAL NOTES. 

Memorial Tablet,—T be london County Council 
have recently affixed to Nou 4» Bdiumont-street, W., 
n memorial tablet bearing the iniciiption :—** John 
Richard Green, 1837-1885, Historian of the English 
People, lived here.” During the three*and-twenty 
which elapsed between bis first acceptance of 


a curacy at St. Barnabas, King-square, Goswell-road, 
and his death in 1883, John Richard Green occupied 
numerous residences in London, but the house in 
Beaumont-street was his home for the longest period, 
and it was here tluf be wrote the ‘‘ IShort History of 
the English People.^’ 

International Food Congress.— The second 
International Food Congress will be held, under the 
auspices of the Society of the White Cross of Geneva, 
in Paris, from October I7lh to 24th. The first Con¬ 
gress was held last year at Geneva, and was devoted 
mainly to defit^^ns of food and alimentary sub¬ 
stances. It “ilfell attended, the number of 

delegates from the 29 countries represented being 
400. This year the principal work of the Congress 
will be to consider the operations and manipulations 
permissible in connection with food substances, with 
a view to the repression of adulteration in food, 
chemical products, drugs, mineral waters, A'C., and it 
is already certain that the number of delegates repre¬ 
senting Governments, local authorities and associa¬ 
tions will be far larger than that which attended the 
Congress in 1908. The Society of the While Cros.s 
of Geneva was founded last year with the primary 
object of grouping together by means of interna¬ 
tional organisation, the efi'orts being put forth in 
various countries for the amelioration of social con¬ 
ditions. 

Tinning of METAist—A Parliamentary paper 
(Cd. 4740), which has just been issued, contains the 
draft regulations proposed to be made by the Home 
Office for factories and workshops in which tinning of 
metal articles is canied on. They pi ovide that 
tinning shall be performed under an efficient draught; 
that no jierson under 16 years of age shall be employed 
in tinning; that skimmings from the dipping bath 
shall not be removed from under the efficient draught 
until they have been placed in a covered receptacle ; 
and that these, as well as the dust and refuse collected 
fiom the floor, shall not be deposited in any room in 
which work is carried on. A health register contain¬ 
ing the names of all persons employed in tinning is to 
be kept, and every person employed will be examined 
periodically by a surgeon, who shall have the power 
of suspension. A cloak-room must be provided for 
women workers (as well as aprons or other equivalent 
protection), and a meal-room and a lavatory must be 
maintained at every tinning works. It is also provided 
that all persons en^loyed shall wash their hands 
before partaking of food or leaving the premises, and 
that no food or alcoholic drink shall be partaken of 
in any workroom. The regulations will not apply to 
any process in silver plating, or any process in which 
a soldering iron is used| qr to any other process which 
may be exempted by the Chief Inspector of Factories 
on the ground that the regulations are not required. 
The regulations will come into force on October 1 
next, except the one lelating to the carrying on of 
tinning under an efiicient draughts This will come 
into operation on A{^ i next. 
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CANTOR LECTURES. 
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In IKODt'C i ION. 

When I consider the Ion;; list of distinguished 
predecessors who have delivered Cantor lec¬ 
tures before the Society, I need hardly say 
that 1 greatly appreciate the honour and 
pnvile^^e t)f delivering this series on Modern 
Methods of Artificial lllunnnatioii.” 

It IS, I think, pec'uliaily fitting that the 
Royal Society of Arts should take an interest 
in this subject, for it may truly be said that, in 
the past, they have encour.igt^d the develop¬ 
ment and utilisation of all illuminants in an 
impartial manner such as, perhaps, no other 
Society in this country can claim to have done. 
They have invariably presented an opportunity 
for the discussion of all methods of lighting 
from the candle to the glow lamp, and many 
years ago they had already offered prizes for 
the invention of miner,'^’ lamps, lighthouse 
apparatus, and other practical developments 
in lighting. Over lOo papers have already 
been read before the Society dealing with 
various aspects of the subject with which 1 am 
concerned in these leetjures. 

As early as 1874 Cantor lectures were de¬ 
livered by Prof. Uarff, on carbon for 

heating and illuminating purposes. Again, in 
1881, Prof. W. Grylls Adams, F.R.S., delivered 
Cantor lectures on the scientific principles in¬ 
volved in electric lighting, while in 1883 Mr. 

* The Course consisted ol four lectures, delivered on 
February 15th and stnd, and March jst and 8th. In re* 
-arranging the material for publication in the ^^ettrnal^ the 
lecturer has preferred to divids it into six parts. 


Leopold Field, F.C.S., lectured on solid and 
liquid illuminating agents. 

The Cantor lectures by Prof. Vivian Lewis 
on acetylene, and al.so on the theory of the in¬ 
candescent mantle, A'c., undertaken at a time 
when these subjects had begun to interest the 
general public, and l^rof. Sylvanus Thompson’s 
exhaustive Cantor lectures on Arc Lamps,” 
are again illustrations of the tmterprising and 
impartial policy of the Society. 

In 1881, Dr. R. Brudenell Carter delivered a 
serit‘s of Cantor lectures on the subject of 
colour blindness. In that lecture, and in the 
subsequent valuable communications of the 
same author on the subject of eye.sight, indica¬ 
tions are furnished that the Society was early 
alive to the importance of drawing attention to 
the preservation id the eyesight of the public, 
and its important connection wnth good 
illumination. 

Naturally, in the short time at my disposal, 
I cannot hope to di al exhaustively with each 
special department of the subject of illumina¬ 
tion so as to turnish information to the expert 
in his particulai line ; my aim and object will 
be rather to cover the ground in a general 
manner, and to show how it is possible to take 
an imjiartial interest in all systems of lighting, 
ami to emphasise the true merits of each 
illuminant for different purposes. 

I may, howe^er, preface my discussion of 
this subject by a few remarks on the develop¬ 
ment of illumination in general. The intro¬ 
duction of gas for street lighting for instance, 
dates from about 100 years ago. Previous to 
this time we had recourse to oil lamps, and 
it is even said that bowls of pitch were used 
to light the streets of Paris in the sixteenth 
century. 

At the same time the use of lamps for interior 
lighting was likewise in a very primitive state. 
In those days the expression ** The night when 
no man can work” had a very real significance 
which we can hardly conceive to-day. Now, in 
the present age, the tendency is to do more and 
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more work by artificial light and to turn night 
into day with an ease our forefathers might or 
might not have envied, but certainly would 
have regarded as incredible. Step by step 
with these developments in lighting have taken 
place the progress of education and the spread 
of printed matter, until, to-day, we use our eyes 
for the purpose of acquiring knowledge to a 
far greater extent than in the times when 
neither education nor adequate illumination 
was generally available. 

In the same way the eye is used to a far 
greater extent in education than was previously 
the case. No lecture is now considered com¬ 
plete without the exhibition of a few lantern 
slides, while recently such special appliances 
as the cinematograph have also been put to the 
service of education. 

We ought, therefore, obviously to consider 
not only the actual light we produce but its 
effect under practical conditions—the actual 
illumination in which we are mainly interested, 
and for which w^e are really paying. Ex¬ 
pressing the matter epigrammatically we may 
say ** light is the cause, and illumination the 
effect.” 

I dwell on these points but briefly in this 
present lecture, meaning to return to them in 
greater detail later on, but I would ask you to 
bear the situation in mind w'hen I go on to 
mention some other developments in the quality 
of lighting that have given rise to important 
changes in industrial conditions. Viewed 
from this aspect we are bound to realise that 
illumination is first and last dependent on the 
physiological impressions from the eye. Into 
this point, too, I do not wish to enter too 
closely in the present lecture; it seems, how¬ 
ever, a little singular that this obvious fact has 
not hitherto been very generally realised 
among engineers, who are at the present time 
mainly responsible for the generation and 
distribution of light. 

Simultaneously with this enormous progress 
in the amount of light available has proceeded 
a remarkable development in our powers of 
modifying its quality. 

Returning to our earlier sources—^the camp 
fire and the charcoal brasier—we see that the 
light thus obtained was of a distinctly reddish 
character; afterwards came the pine torches, 
still very red, then candles and oil lamps, 
which are whiter. Later still the introduction 
of gas provided light of a still lighter tint, and, 
indeed, we have records of objections to it on 
this score when it was first introduced. The 
incandescent mantle and the electric light 


have now provided sources of light that are 
whiter still. 

Now this change in colour corresponds with 
a very natural development in the temperature 
of incandescence obtainable, for all the sources 
named depend for their action on the heating 
up of solid particles. In civilisation we have 
passed through a similar process to that which 
takes place when we heat up a piece of iron. 
At first we merely obtain a jumble of radiations 
of long wave lengths, none of them capable of 
giving rise to the soccession of light. As we 
go on heating we eventually perceive a faint 
red glow corresponding to the low vibrations, 
and then this glow develops a yellowish and 
eventually even a whitish character. 

Yet we know that by heating solids in this 
way, we must always obtain only a confused 
forced vibration of the mass as a whole, and 
therefore relatively few rays of the luminous 
variety. Still more recently, however, we have 
learned how to employ luminescent gases in 
which the natural frequency of vibration of the 
different particles is utilised so that we obtain 
only vibrations of certain specified frequency, 
and a corresponding peculiarity in colour, 
certain rays being often absent, which exist in 
the normal spectrum of an incandescent solid. 
An illustration of such methods is afforded by 
the mercury vapour lamp and the flame arc. 

These I mention, merely in order that vou 
may bear in mind that the change in methods 
of illumination, to which we are now becoming 
accustomed, is one not only of quantity, but 
also of quality, and therefore requires corre¬ 
spondingly careful study, in order that we may 
know how the new conditions may be utilised 
to the best advantage. 

After this preamble, I may now' turn to the 
consideration of recent developments in electric 
lighting, and I think that a fitting introduc¬ 
tion to these new illuminants is provided by 
the following abstract of Mr. Swinburne's 
Presidential address before the Institution of 
Electrical Engineers in IQ02 :— 

** Our chief work, until lately, has been producing 
light. Here the inefficiency and waste is prodigious, 
there is still great room for improvement. We take 
great care (♦ver our stations, watching every penny 
from the coal shovel or mechanical stoker to the 
station meter. We quanel over i per cent, in the 
generators. When we get to the mains we care less, 
and once we get to the customers’ meters we care 
nothing at all.’* 

Since the date of Mr. Swinburne’s address 
we have seen a wonderful development in 
electrical illuminants. We have seen great 
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progress in Flame Arcs, Metallic Filament 
lamps, not to mention the Mercury Vapour 
lamps, and the Moore Vapour tube. 

We have also seen a great change in the 
method of regarding the utilisation of the 
light we have been at such pains to produce, 
and the partial realisation of the true signiG- 
cance of the word “ Illumination.’* As an 
amusing illustration of this fact let me mention 
the experience of a friend who had the curiosity 
to look up the word ‘^illumination” in an 
encyclopa'dia. He was rewarded by the 
cryptic reference, “ Illumination—see fire¬ 
works.” 

Glow Lamps. 

It may seem strange to reGect that from 
about the year 1878, when the Grst practical 
incandescent lamps were introduced, until a 
few years ago, when metallic Glament lamps 
came upon the scene, the actual construction 
of the carbon Glament lamp should have 
remained so essentially the same. Yet we 
must remember that there were wide gaps in 
our knowledge of the materials available for 
the manufacture of theGlaments of these lamps 
which have since been utilised so successfully; 
these gaps had to be bridged before the newer 
material could be turned to practical account. 

In addition, as M. Blondel has shrewdly 
remarked, there were several misconceptions 
which inventors did not learn to avoid. It was, 
for instance, generally supposed that all that 
was necessary was to Gnd a substance with a 
very high melting point, and therefore capable 
of being carried to a very high temperature of 
incandescence. Actually we know now that 
this is a desirable quality in Glaments, but at 
the same time we also know that the carbon 
tends to vapourise at temperatures very far 
below that at which it actually melts, and it is 
this tendency which impose.*: a practical limit 
on our possible temperature. 

By bringing a carbon Glament lamp to in¬ 
candescence at a voltage higher than that at 
which it was intended, we could obtain a 
corresponding increase in efGciency, but only 
at the cost of its durability and life-long 
before the melting point is reached the volati- 
sation of the carbon sets in and brings the 
Glament to a premature end. What was really 
wanted, therefore, was a material that only 
began to vapourise in this way, and therefore 
to disintegrate at a temperature above that 
utilised in the carbon Glafnent lamp. 

^ernst Lamp. — Regarding the Nernst 
lamp, which deserves the credit of being one 
of the earliest commercial attempts to increase 


the eflGciency of incandescent lamps to any 
great extent (being introduced about 1897), I 
have not at my disposal any very novel data 
which can be made public. It may be said, 
however, that experiments are in progress with 
the object of making the Glament in such a 
way as to enable it to “ light up ” more quickly 
without the necessity of the inconvenient heat¬ 
ing coil and its additional complications. 

The Electrical Company have now put on 
the market an improved form of Nernst lamp 
of specially small design, in which the four 
parts of the original Nernst lamp, namely, the 
body, burner, resistance, and globe are now 
combined into one unit. 

The 220 volt lamp is stated to yield 30 
candle-power and to consume abont 0*2 
amperes, the efGciency being thus about 1*4 
watts per candle. Improvements in manu¬ 
facture enable the lamp to light up in, approx¬ 
imately, 10 to 15 seconds after switching on 
the current, and the life of individual lamps 
under normal conditions is stated to be not less 
than 400 hours. The average life of a burner 
has, however, been found to exceed 700 hours. 

I understand that the company undertake to 
replace free of charge any lamps w'hich are 
burnt out under the speciGc period of 40a 
hours. The lamp is manufactured for all volt¬ 
ages from 200 to 300, but for the present they 
are only recommended to be used on direct 
current circuits. 

By the kindness of the Electrical Company, 
however, I am also able to show you to-night 
one of the most recent developments in these 
lamps, namely, a 200 volt, 1,000 candle-power 
lamp utilising three glowers. 

The Osmium Lamp^ introduced about 1898 
by Auer von Welsbach, to w’hom we also 
owe the incandescent mantle, is interesting 
as being one of the Grst of the commercial 
metallic Glament lamps of recent date. There 
were, however, many difGculties in its manu¬ 
facture--notably its brittleness, and the in¬ 
ability to make lamps for higher pressures than 

volts—which hindered its development, and 
the lamps have been practically superseded by 
others to-day. 

Filaments of iridium, a kindred metal, have 
been constructed by Gulcher. Here again, 
however, it seems to have been found very 
difGcult to make lamps for reasonably high ^ 
pressures, and the use of such Glaments seems 
to be conGned to low* voltage *amps for accu¬ 
mulators on motor vehicles, dire. 

The Tantalum Lamp, as you know, consists 
of drawm wire composed of the metal Tantalum. 
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The consumption of the lamps now on the 
market, of which you will see some illustrations 
(kindly supplied by Messrs. Siemens and Co., 
Ltd.), varies from about 1*8 to 2*2 watts by 
candle. 

To this Company also belongs the credit of 
having produced a 16 candle-power metallic 
hlament lamp working at 100 to 130 volts , 
and a 32 C.P. lamp on 200-250 volts. I am 
given to understand that still further de¬ 
velopments w'ill follow shortly. The useful 
life of the lamp under normal conditions can 
be taken as about 800 hours. I will refer, in a 
later part of this lectui^e, to the behaviour of 
Tantalum filaments on alternating currents 
circuits. 

There have, however, not been wanting 
experiments having for their object the im¬ 
provement of the carbon filament lamp. 

Gra^hihsed Filaments, —You are probably 
acquainted with the researches of Mr. Howell 
in the United States (Proc. Am. I. E. E. 24, 
p. 617, 1905) who by a special process suc¬ 
ceeded in making a so-called graphitised 
filament capable of giving a satisfactory light 
at a consumption of 3 watts per candle. The 
behaviour of these filaments suggests that we 
are dealing with an allotropic form of carbon 
in which it approximates to the qualities of a 
metal having a positive temperature co-efficient 
under normal conditions. Had it not been for 
the immense development of the more efficient 
metallic lamps, this marked advance would 
have received more attention than it actually 
has done. 

Filaments of Soot, special Carbon Fila¬ 
ments, 6 fc. — Experiments in this direc¬ 
tion are still proceeding, and T observe 
that two German inventors claim to have suc¬ 
ceeded in making a peculiarly homogeneous 
carbon filament from soot produced by the 
carbonisation of vegetable oils, and also from 
the materials used in Chinese ink. For this 
filament a useful life of 1,000 hours with an 
efficiency of i watt per candle (Hefner) is 
claimed. 

The Hopfelt Lamp, —Another interesting 
attempt to run carbon filaments at an in¬ 
creased efficiency is due to Hopfelt (E.T.Z., 
Oct. 8th, 1908, lllutm 7 iating Engineer, vol i, 
p. 631) who has utilised a carbon fila¬ 
ment burning in an atmosphere of mercury 
vapour. It is claimed that the high pressure 
of the latter reduces the tendency to disinte¬ 
gration on the part of the filament, and there¬ 
fore enables us to run at a consumption in the 
'neighbourhood of 1*5 watts per candle. 


It is too early to speak of the possible 
developments of this method. I have, how¬ 
ever, a few here on exhibition in order that you 
may judge for yourselves. 

Since writing the above I observe that a 
more complete study of this lamp has been 
published by U. Bordoni (“ Atti della Assoc. 
Ellettrotecnica Italiania,’^ March-April). He, 
however, describes researches according to 
wffiich the lamps examined had but a small life. 


Fig. I. 



HopFKi/i' Mkrcury-Carbon Glow Lamp. 

/', filani«*nt, a, a, a, supportH for filament ; //*r, K’lobuU' ot 
mercury . b , outer bulb ; r, inner tube containing filament. 

The Helton Lamp, —An interesting type of 
lamp is that brought out by Parker and ('lark 
in the United States, termed the “Holion** 
lamp. 

The filament of this lamp is supposed to 
consist mainly of silicon, which is deposited 
by a special method on a carbon core. M. 
Blondel has advanced the suggesti6n that this 
may form an eutectic alloy with the carbon 
(Congres de Marj^ille, 1908). 

For this lamp it is claimed that a life of over 
1,000 hours, at an efficiency of one watt per 
candle-power, coupled with practically no 
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diminution in intensity is obtained; at the 
same time, all the advantages of a high 
resistance filament are said to be secured. 
More recently still, the inventors claim to 
have improved the filament sufficiently to 
enable it to be burned in the ordinary 
atmospere without any vacuum ; they also 
state that it can be overrun to a very consider¬ 
able extent without suffering thereby. {^Elec¬ 
trical IForld, N.y., September 5, igo8). In 
spite of the excellent results recorded, how¬ 
ever, we are still waiting for these lamps to be 
put upon the market on a commercial scale. 

Tungsten Lamps, — There are now very 
many forms of Tungsten lamps on the market. 
They are called by different names and made 
by several distinct processes, but although the 
actual materials are believed to be subject to a 
slight modification in the case of different firms, 
it seems to be generally agreed that the metal 
tung-sten is the basis of their composition. 
The actual processes of their manufacture arc, 
however, extremely complicated, and I cannot 
hope to attempt to describe them on this 
occasion. 

I should, however, like to refer to those who 
desire more complete details to a recent paper 
by M. Blondel (Congn'-s de Marseille, 1908) 
and to articles by Dr. H. Weber and Dr. 
Jacobsohn {Illuminating Engineer ^ Lon¬ 
don, vol. i., pages 297, 395, 463), in w’hich 
some very complete data are given. It may, 
however, be said that there are at least three 
distinct chief processes. According to the 
fiist the metal is.reduced to an ** impalp<ible ” 
povNder, mi.\ed with some adhesive binding 
.natenal, and squirted through a very fine die. 
Subsequently all traces of the foreign binding 
material are very carefully removed, leaving 
only the pure metal, the filament being also 
brought, by a special process, from the non¬ 
conducting into the conducting state. 

It is wonderful that such good results should 
have already been accomplished when w’e con¬ 
sider that filaments so made really consist of a 
collection of fine disjointed particles fused 
together. 

Another process consists in the deposition of 
tungsten upon a carbon filament w^hich is 
brought about by incandescence in an atmo¬ 
sphere of volatile tungsten compounds so that 
the tungsten gradually replaces the carbon; 
subsequently by special processes, the last 
traces of carbon are removed. 

Yet another process is the well-known col¬ 
loidal process of Kuzel, according to which 
metals are reduced to a special gelatinous con¬ 


dition, such that they can be squirted into 
filaments without the admixture of a binding 
material ; in this way the arduous process of 
subsequently removing all traces of impurity 
introduced are avoided. These lamps have 
been sold in Vienna under the name of 
'‘Sirius,*’ and are to-day sold in London by 
Messrs. Falk, Stadelmann and Co.. Ltd., 
as the " Sirius-Effesea ** lamp. 

Although we must admit that most of these 
methods originated in Germany and Austria, 
we can tomfort ourselves with the reflection 
that much of the ear;y pioneer work of elec¬ 
trical glow lamps was carried out in London. 
At the present day too, I am happy to state 
that the manufacture of these lamps is being 
taken up in the country. To-night there are 
on exhibition different types of metallic fila¬ 
ment lamps as supplied by Messrs. Boddy and 
Co. (the Metallik), The Bryant Trading Syndi¬ 
cate, The British Thomson-Houston Co., The 
Edison and Sw^an Tnited Electric Light Co., 
The Electrical C o. (Aegma), Messrs. Falk and 
Stadelmann, Ltd. (Sirius-Effesca), the General 
Electric Co. (Osram), The Steam Electric Co., 
The Sunbeam, the Westinghouse Co., and the 
Electrical Syndicate. Lamps are also 
sold under the follow’ing names, among others, 
in this country: — Simplex, Meta, Empire, 
E.M.F., Grab Auriga, Metfil, Tangent, 
Metalite, Rugby, Gabriel, Solium, Omega, 
Arc. This will serve to furnish some idea of 
the choice of lamps available, some of which 
are now manufactured entirely in this country. 

Some qualities of the metal filament lamps 
of interest are those given by Remane (“Verb. 
Deutsch. h'lektrot.,” 1908), and by Satori in a 
recent article in the Illuminating Engineer 
(Vol. IL, p. 380). 

As you will understand from these curves 
(see Fig. 2), there is no physical impossibility in 
obtaininga consumption of even less than i w’att 
per candle-pow er from the ordinary carbon fila¬ 
ment ; but you w ill also observt‘ how rapidly 
its life is decreased by doing so. The same 
holds good for the Tungsten lamp, as this 
diagram clearly shows. It is, however, worth 
knowing that now that carbon filament lamps 
are so cheap compared w ith the most efficient 
metallic ones, it may sometimes be advisable 
to overrun them intentionally at, say, 2*5 
w'atts per candle, so as to obtain a higher^ 
efficiency, even coupled with a loss of life. 
This point has been dw'elt upon by the corre¬ 
spondent of the Illuminating Engineer 
(Vol. L, December. 1908, Vol. II., January 
and February, 1909). 
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But let us ask oyrselves what disadvantages 
the new lamps already possess, and what pro¬ 
spects of improvement we see before us. In 
reality, when one follows closely the immense 
technical difficulties with which the manufac¬ 
turers of metallic filament lamps have been 
confronted, one can only marvel at the inge¬ 
nuity with which they have overcome obstacle 
after obstacle. One of the main problems has 


An Osram 220 volt 50 candle-power lamp in¬ 
volves a filament of the same order of diameter, 
coupled in both cases with an extraordinary 
length of filament. 

Several lamp makers now announce that they 
are in a position to supply 200-260 volt lamps 
of as low a candle-power as 25-30 candles. 

In the United States a 25 watt 100 volt 
Tungsten lamp has already been produced. 


Fig. 2. 



Diagram Illustrating Effect on Life of Overrunning Carbon and Tungsten Filament 
Lamps. (Satori, Ilium. Eng.^ London, Vol. If. June, p. 386.) 


been, and is still, the production of a metallic 
filment lamp of high voltage and low candle- 
powder. 

Thus the production of a Tantalum 220 volt 
50 candle-power lamp is said to involve the 
use of wire of a diameter of only 0*04 m/m, 
and it is a miracle of ingenuity to draw homo¬ 
geneous wire so fine. Yet Tantalum 250 volt 
JE candle-power lamps are already on the 
market. 


As an illustration of the difficulty of this pro¬ 
cess I may mention that it takes a man a 
week’s careful work even to make the die 
through which such filaments are forced. 

Since the delivery of this lecture I notice 
that several makers have already brought into 
the market 16 candle-power, 100-130 volts 
metallic filament lamps rated at a consumption 
between i and watts per candle. Indeed# 
within the last few weeks the announcement 



August 6, 1909. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


763 


has been made that the Steam Co. are pro¬ 
ducing a 200 volt, 16 candle-power, 25 watt 
lamp. Simultaneously with the improvement 
in this respect a great reduction in the price 
has also taken place. I cannot help feeling, 
as I have already previously pointed out, that 
it would have been far better if manufacturers 
devoted their efforts to improving the lamps 
they have already put on the market, instead 
of expending misplaced energy in cutting 


now about the same size as those of carbon 
filament lamps, so that the original fittings 
and shades can be used upon replacing carbon 
lamps by these new types. 

The difficulty in making high voltage low 
candle-power metallic filament lamps rests, of 
course, mainly in the very low resistance of the 
filaments compared with carbon. Yet, from 
one point of view this defect may be regarded as 
fortunate because of the extremely disturbing 


Fig. 3. 



C 0 NNEC 1 U)N BETWEEN RESISTANCE AND PRKSM RE OF CARHON Fli AMFNT TaNTALUM, OnMIUM, 
AND Tungsten Lamps. (Blondel, Congrcs de Marseille, 1908.) 


one another’s prices. If by the united action 
of lamp makers and dealers the prices w'ore 
kept at a steady figure, giving a substantial 
margin of profit, funds would then be 
available for adequate experiments with the 
object of improving the quality of lamps. 
Progress will naturally be hindered by forcing 
the pace and supplying an indifferent article 
simply to meet competition. 

It is also gratifying to observe that the bulbs 
of some types of metallic filament lamps are 


effect upon the electric industry which would 
follow the sudden introduction of, say, Tung¬ 
sten lamps capable of giving only eight candle- 
power at one watt per candle at 250 volts. 

As I have pointed out previously, the present 
state of things serves to enable us to tide over ^ 
the inconvenient transition. 

Another quality for which netallic filament 
lamps are remarkable is the fact that their 
resistance, unlike that of carbon, increases 
with temperature; this is indicated in Fig. 3. 
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partially owing to this change in resistance 
we find that a given change in pressure pro¬ 
duces a smaller corresponding change in 
candle-power in the case of metallic filament 
lamps than in the case of carbon ones. This 
is advantageous because it may enable the 
amount of copper in a consumer’s leads to be 


Fig. 4. 



Variation in Candle-Powjer due to a given 
Variation in P.D, for Carron and Me¬ 
tallic Filament Lamps, (Bohle, //lum. Eng,^ 
London^ Vol. i, p, 738.) 


reduced since the thickness of such leads is 
determined by the fall in pressure allowable up 
to lamps. (Fig, 4.) Some details of the be¬ 
haviour of different types of lamps in this way 
is shown in Fig. 4 and Table I. 

TABLE I. 


Percentage change in candle-power due 
to I per cent, change in P.D. 

Type of 


Lamp. 

Hirsc- 

hauer. 

Morris. 

Sharp. 

Lai.. 

Centrale. 

Bohle. 

Carbon .... 

6-3 


6*5 

6*0 

7 

Graphitised.. 

. . 

.. 

5*5 

• • 

,. 

Nemst .... 

10*0 

.. 

1 

.. 

935 

Tantalam .. 

4-3 

4’3r-47 

4*4 

3-9 

4-4 

Osmium .... 

4*2 

,. 

1 . • 



Tungsten ..! 

4*0 

3-3('-3-6S 

4*0 

3-8 

4*0 


(Blondel, CongrCs de Marseille, 1908.) 

Percentage change in candle-power due to 1 per 
cent, change in P.D. in the case of carbon, graphitised, 
Nemst, and metallic filaments. 


On the other hand there is a second effect to’ 
be considered. Metallic filament lamps have 
a lower specific heat than carbon ones and 
consequently the’'filaments grow hot and cold 
with greater rapidity. As a result their 
momentary physical condition fluctuates to a 
greater extent when the voltage applied to their 
terminals varies and, possibly on this account, 
metallic filament lamps do not give quite such 
good results on alternating currents as on 
direct currents. The Tantalum lamp, as is 
well known, has not as yet been much em¬ 
ployed with success on an alternating current 
circuit. I have been informed by Dr. Feucrlein 
that this is to be attributed (among other 
effects) to the attractive action of adjacent 
filaments on one another. 

This gives rise to a continual mechanical 
trembling, and Tantalum has a property, 
common to the iron group of metals, of rapidly 
becoming crystalline under these conditions. 

Some experiments recently published by 
Scarpa (“Atti della Assoc. Jilettrotecnica 
Italiana,” January-February. iqog), jieem to 
be in agreement with this suggestion. 

I am informed that experiments are being 
carried out as a result of which it is hoped to 
overcome this defect. Hut at the present 
moment the makers do not recommend these 
lamps for alternating current circuits at the 
same efficiencies «»-^or direct current. 

An interesting result following from the 
decrease in resistance of metallic filaments with 
increasing temperature becomes evident at the 
moment the lamp is switched on. In the case 
of a carbon lamp the initial value of the current 
is much lower than its final value, and we see 
a lamp gradually light up if it be one of high 
candle-power. 

On the other hand, in the case of a Tungsten 
lamp the starting resistance is much lower, say, 
only one-eighth of its final value, and the instan¬ 
taneous current IS, therefore, eight timesashigh. 
This is illustrated by the tracings of some oscil¬ 
lograph curves recentl}" obtained by Freeman 
{^Elec. If ^orld, N.Y., Aug 15th, 1908) and Pro¬ 
fessor J. T. Morris {Electrician^ June 7th, 
1907), showing the rapid variation of current 
in a carbon or metallic filament lamp before it 
obtains its final value. The difference in 
behaviour of a carbon and Tungsten lamp is, 
therefore, marked, and it has been suggested 
that the occasional habit of metallic filament 
lamps of burning-out the moment they are 
switched on is due to this effect. 

One interesting type of lamp recently brought 
out in Germany contains a small carbon fila- 
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ment in series with the main Tungsten filament 
(see B. Duschnitz, Illuminating Engineer, 
Vol. L, page 817). This is shown in Fig. 6. 

By this means the inconveniences resulting 
from being obliged to make a filament perhaps 
a thousand millimetres long and 0 03 milli- 


An incidental advantage in these lamps is 
that the high cold resistance of the carbon 
filament prevents the initial rush of current 
characteristic of metallic filament lamps to 
some extent, the instantaneous current, during 
switching on, being only twice its final value. 


Fig. 5, 



—OSCILLOORAM OF SXABTIKO CUBBEKT IN A llOv. 32C«P. 
OsRAM Lamp. 
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—OSCILLOOBAM OF STARTING CURRENT IN 220 V. 5 C.T. 

Carbon Filament Lamv, 

Illustrating Growfh of Current through Carbon and Tungsten Filament Lamps when 
Switched on. (Prof. J. T, Morris, EUetrieian , June 7th, 1907.) 


metres in diameter, as is necessary in the case 
of a 220 volt 32 candle-power lamp, are par¬ 
tially avoided, for the small carbon filament 
supplies the required resistance and enables 
us to secure a lamp which consumes about 1*5 
watts per candle, and yet absorbs less actual 
current than the 16 candle-power carbon fila¬ 
ment lamp. 


This lamp I have here on exhibition. (Fig. 6, 

p. ;66.) ^ 

Transformers,—The mention of this lamp 
brings to mind another development in metallic 
filament lighting which has caused considerable 
interest, namely, the use of Tungsten lamps 
with a transformer. If an alternating current 
P.D. of, say, 200 volts be transformed down ta 
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25 we are enabled to get all the advantages of 
the short and stout low voltage Tungsten lamp, 
the metallic filament being peculiarly well 
adapted for low voltages, and we have also 
the incidental advantage of much greater 
safety. 

On the other hand, this system certainly can 
not be applied indiscriminately, partly because 
of the high initial cost of the transformer and 
expense entailed in the substitution of lamps 
of the lower P.D., and partly because it is very 
wasteful to have a transformer in action con¬ 
tinuously if only a few lamps are switched on. 
These drawbacks have been to some extent got 
over by the introduction’of automatic switches 
which cut the transformer out when no lamps 
are on the circuit. M. Weissman has also 


Fig. 6 . 



The ‘‘ Econo ” Lamp. 

recently developed the method of applying a 
small transformer to a special group of lamps, 
so that it is switched on only when the lamps 
are switched on, and is, therefore, always 
working at its highest eflSciency. 

This system has much to recommend it, and 
has been found particularly acceptable in the 
case of lighting illuminated signs outlined in 
glow lamps, for in this case it is often imma¬ 
terial whether we have a 2 candle-power or a 
16 candle-powder lamp, on, and lamps and 
transformer can be switched on together. 

Recently the Rheinisch-Westfalische Elek- 
tro-Sparlicht Gesellschaft (Essen, Germany) 
have put on the market a small transformer 
and lamp in one unit. .By this arrange¬ 
ment each individual point is worked at the 
highest eflSciency. The transformers are con¬ 
structed to take only one size oMamp, and 
this non-interchangeability makes it impossible 
to place a bigger or smaller lamp in the same 
'Socket. The introduction of this combined 


unit has much in its favour in those localities 
in which electricity is supplied, at a fixed 
charge per point installed in the building. 
The above system enables central stations to 
keep a control over a consumer who might 
otherwise try to change the size of the lamp 
for which he is charged ior one of a higher 
candle-power. However, it remains to be 
seen how far progress in the direction of 
making high voltage low’ candle-power lamps 
will render the use of transformers super¬ 
fluous. 

Other Drawbacks of Metallic Filament 
Lamps. — There are still a number of de¬ 
fects of more or less consequence affect¬ 
ing the Tungsten lamps. For instance, it 
must be realised that the fragile nature of their 
filaments, and the large number of breakages 
that sometimes occur in transport in conse¬ 
quence are very inconvenient. 

In addition, one occasionally finds an ex¬ 
ceptional and badly manufactured lamp that 
blackens very prematurely. It is consoling to 
learn from a recent utterance of Mr. Hirst 
(Institute of Electrical Engineers, iqocS) that 
manufacturers are prepared to replace lamps 
that admittedly fail in this way. 

And lastly, 1 may refer to one difficulty, 
arising from the great length of the filament 
in the case of metallic lamps, with which most 
of you are doubtless familiar, namely, the 
difficulty of making such lamps burn in any 
but a vertical hanging position. At one time 
it was found that any lamp burned in a hori¬ 
zontal or even an inclined position suffered 
because the filaments softened with increasing 
temperature, tended to sag, and ultimately 
came in contact and raised a short circuit. 
An allied difficulty was due to the fact that the 
expansion of such a length of filament tended 
to wrench it away from its support. 

Both these effects have been to a large 
extent remedied by the “ Z and other com¬ 
panies by providing a spring loop capable of 
taking up this additional sag, and retaining 
the filament in its correct rigid position. To 
day lamps for 200 volts capable of burning in 
any position can be obtained. I w ill now throw 
upon the screen the actual filaments of several 
types of lamps, and you will see how the sag, 
occurring when the current is switched on, is 
taken up in the various cases. 

I have dwelt upon the subject of glow 
lamps as far as time permits me to do on the 
present occasion 1 for further details I can 
only invite you to inspect the actual specimens 
on exhibition, and to make inquiries of the 
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representatives of the various makes who are 
present to-night. 

•Condi noxs of Lamp Industry in the 

United Staies as compared with 

THOSE IN THIS COUNIRY. 

Before leaving the subject, however, I would 
like to comment on one respect in which the 
practice in the United States differs very 
greatly from that in this country. Over here 
we have, as you know, many quite distinct 
makers, but mostly importers and dealers of 
lamps all competing against one another, and 
all claiming very special and peculiar merits for 
the particular types of lamps they represent. 
At the same time we have central stations 
all over the country employing a marvellous 
variety of pressures and other conditions of 
supply, and feeling very dubious as to the 
exact influence of the introduction of the new 
lamps on their revenue. The natural result 
has been that the central stations and the 
metallic lamp manufacturers do not co-operate 
to any extent and do not work in harmony. A 
particular illustration of this is furnished by 
the difference in the pressure at the con¬ 
sumer’s terminals even in large districts in 
I.ondon. It is not only that the declared pres¬ 
sure varies, but it is also a fact that the lati¬ 
tude which the central stations allow in this 
nominal voltage also fluctuates very greatly. 

Permi^mhtk Vakiaiiox IX P.l), AT Con¬ 
st mfk’s llRMINALS, 

The voltage, for instance, may be nominally 
200, and yet at tual records may show that it 
iS near 210 or even 220 during a section of 
the night, and this notwithstanding the fact 
that it is clearly laid down by law that the 
pressure at the consumer’s terminals should 
not fluctuate by more than plus or minus 4 per 
cent. 

It need hardly be pointed out how unfair 
this is to the lamp maker, who, if he supplies 
lamps correctly graduated to suit nominal 
voltage, soon finds that the life of the lamps 
supplied gives rise to much complaint. 

At a recefit meeting of the Institution of 
Electrical Engineers (discussion of Paper by 
Mr. C. Paterson, igo;) one of the speakers 
commented on this difficulty, and' let us into 
a secret of one method of trying to meet it— 
which will receive our sympathy, if certainly 
not our entire commendation—of supplying 
lamps marked for the nominal voltage, but 
really suited to the average actual value 
likely to occur in that district. 
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Instances of Co-operation in ihe 
Unit El) Statf:s. 

In this connection 1 would like to draw your 
attention to the work of the National Electric 
Light Association in the United States. All 
the chief lamp makers in that country, who 
are, however, comparatively few' in number, 
belong to this Association, which supports a 
laboratory for the purpose of carrying out 
common tests on glow lamps for the common 
benefit. In addition, the lamp makers are in 
constant co-operation with the central station 
who, indeed, very generally actually supply 
lamps to their customers, and who, therefore, 
are in a position to advise them also as to the 
best means of employing such lamps in their 
houses. 

The recognition by the National Electric 
Lamp Association of the value of scientific 
study is exemplified by the fact that the 
Association has now' installed and proposes 
to maintain at considerable cost, a special 
laboratory for the study of illumination from 
the joint standpoint of the ophthalmist and 
physicist. It is anticipated that much good 
w'ork w'ill be undertaken at this laboratory for 
the benefit of the general public and the 
lighting industry. This splendid example I 
w'ould like to see imitated in this country. 

Another striking example of co-operation 
between central station lamp manufacturer 
and consumer is afforded by the action of the 
Boston Edison Electric Illuminating Co., to 
whom belongs the honour of being the first 
supply company to organise an expert staff of 
illuminating engineers, from whose advice 
company and consumer alike could benefit. 

During the three months that have elapsed 
since the inauguration of this department under 
the supervision of Dr. Louis Bell, the President 
of the Illuminating Engineering Society in the 
United States, no fewer than 450 applications 
for assistance have been received from cus¬ 
tomers, and advice w'as given free. It is also 
interesting to know’ that this number included 
no less than 19 churches. 

We commend to the electric lighting in¬ 
dustry of this country the far-seeing policy of 
our neighbours in the United States. 

Another aspect of this question w’hich is 
causing some anxiety to those in a position to 
know is the approach of a wholesale reduction * 
in prices of lamps, rou|)led with the accom¬ 
panying danger that a large number of cheap 
but inferior lamps may be put upon the market 
in this country (possibly the discarded ex¬ 
amples of lamps used abroad), just as 
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happened when the carbon filament lamp was 
first developed. 

The Need for a Standard Specification. 

We have now a standard specification by 
which the consumer may profit if he chooses to 
do so, while buying carbon filament lamps. 
Some experiments in this direction have been 
made in Germany, having for their object the 
framing of a similar standard specification to 
be applied to metallic filament lamps, and I 
understand that attention is being devoted to 
the matter by the National Physical Labora¬ 
tory in this country. In any case the time is 
coming when the desirability of such a standard 
will be very keenly felt. The great difficulty, 
however, in drafting a specification and in 

F 



Ordinary Arc. 

Illustrating the appearance of Arci betwe 
(Andrews, Inst, of 


of the carbons and their life. We can, of 
course, always increase the efficiency of a. 
carbon arc by reducing the diameter of the 
carbons, and so securing a higher temperature 
of incandescence. But by so doing w'e also- 
increase their rate of burning away correspond- 

In the ordinary carbon arc, as you are doubt¬ 
less aware, the great majority of the light is- 
thrown from a white hot incandescent spot of 
a positive carbon which we call the crater; 
the light from the arc itself, and even from the 
negative carbon, is relatively small. We have, 
therefore, to deal essentially with thermal 
radiation of an incandescent solid, and under 
these conditions the luminous efficiency is- 
bound to be small because we produce a mere 

IG. 7. 



Flame Arc. 

Ordinary and Flame Carbons respectively, 
c. Engineers, 1906.) 


giving it practical effect lies in the fluctua¬ 
tion in the conditions to which the lamps may 
be subjected. 

As explained above, we may mark on a lamp 
, the conditions with which it ought to comply 
when properly treated; but, when it is placed 
on a circuit on which the voltage is only 
nominally and not actually that marked on the 
lamp, we shall, naturally, not obtain the results 
that compliance with the specification is sup¬ 
posed to secure. 

Arc Lamps. 

In turning to the subject of arc lamps, I am 
again impressed by the extent of the material 
at my disposal, and the short time in which to 
make reference to the subject. Naturally, my 
remarks can only be veigr general, and I cannot 
enter into details of mechanism but only into 
general principles. 

Two of the main factors of the old open 
carbon arc lamp on which attention has been 
concentrated, have been the luminous efficiency 


jumble of vibrations in which heat waves, 
which are useless from the luminous point of 
view, predominate. 

Incandescent Vapours, — Recourse has, 
therefore, been had to a second possible way 
of increasing efficiency, namely, by the use of 
the principle of luminescence and the free, 
natural vibrations of a vapour instead of a 
solid. This was accomplished by introducing 
a suitable volatile chemical substance into the 
carbons. 

Flame Carbons ,—Many attempts were made 
in this direction, both in the direction of im¬ 
pregnating the carbons with a solution, and in 
providing them with a suitable chemical core. 

Under these conditions it was found to be 
possible to obtain a bridge of highly luminous 
vapour, from which the greater portion of alight 
is received. There were, however, many diffi¬ 
culties in the apj^Ucation of this principle. For 
instance, the early carbons were not sufficiently 
homogeneous and burnt with a flickering light* 
In addition the chemical materials tended to* 
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form a fusible non-conducting slag on the top 
of the carbons which interrupted the action of 
the arc. 

This last difficulty was lai^gely overcome by 
the introduction of inclined carbons. 

Fig. 7, which represents some date given 
by Afi*. Leonard Andrews in a paper before 
the Institution of Electrical Engineers three 
years ago, makes clear the difference in the 
nature of the arc between pure carbon elec¬ 
trodes and the flame arc. In the latter case 
the vapour is a source of light, and in addition 
it is necessary to use a much longer arc of 
perhaps as large as three-quarters to one inch 
in length. Under these conditions we avoid 
the shadow from the negative carbon, charac¬ 
teristic of ordinary arc lamps, and thus save a 
considerable amount of light that would other¬ 
wise be wasted. 

On the other hand, it has been pointed out 
that the distribution of light so secured is un¬ 
favourable for street lighting and, therefore, 
M. Hlondel has recently brought out a patent 
type of carbons which enables a highly effi¬ 
cient white arc to be obtained between vertical 
electrodes. Carbons of this type are utilised 
in the Crompton-Blondel arc. (Fig. 8.) 

The efficiency of a flame arc is far greater 
than that attained by the old type, reaching, 
under favourable conditions, as much as 0*2 
watts per candle-power (M.S.C.P. naked arc). 
Some recent figure^ of Professor Morris on 
this subject are presented in the following 
table:— 


EI’KIcipncy ok Various rvpKs of Carbons and 

AKC l.AMPS. 

(Morris, illuminating Engineer^ Sept., 190K). 


Larbonit. 

llifjh Giade Flame Carbons 
Lower Giade ,, 

Oi dinary Carbons Open .. 
,, „ Enclo^^ed 


M S.C.P. per Watt. 

2*9 to 3*3 
1*5 to 2*5 
About I 
.. About 0-6 


Lamps, 

Lamp with High Grade Flame 
Caihons Enclosed 

Ditto Open . 

Lamp with Auer Carbons.. 

Lamp with Lower Grade Flame 
Carbons 

Lamp with ordinary Carbons Open 
„ „ Enclosed 


3*5 to 37 
•• 2*5 


1*4 to 2*5 
About I 
About 075 


Since the first commercial introduction of 
a successful flame by Bremer, many different 
types of flame lamps have been evolved. I 
can only make passing reference to a few of 


these, such as the Excello, Crompton-Blondel, 
Gilbert, Oliver, il'c. The essential character¬ 
istic of all flame lamps is that the light is 
mainly, though not entirely, derived from 
luminescent vapour. 

Efforts to Increase Burning-hours of 
Flame Carbons ,—Even in the case of flame 
arcs, however^^ the gain in the efficiency was 
only secured with an accompanying increase 
in the rapidity of the wasting away of the 
carbons. Enormous candle-powers were ob¬ 
tained, but the first lamps produced only burnt 
for about six hours without re-carboning, and 
even so extremely long carbons had to be used, 
thus making the overall length of the lamp in¬ 
conveniently large. 


Fig. 8. 



Oliver Magazine J.amp .—The design of 
flame carbons has got over this difficulty to 
some extent, but only partially. An ingenious 
method of meeting the difficulty was that 
adopted in magazine flame lamps, of which 
the Oliver lamp \n as an example. In this case a 
succession of carbons is stored within the lamp, 
and the wasted carbon being automatically 
replaced is thus used up. Evidentlv a lamp 
on this principle i\in burn for a considerable 
time w ithout re-carboning. On the other hand, 
mechanism of this type is inclined to get out 
of order. 

Enclosed Flame Arc JMtnp .—It might 
naturally have been supposed that an attempt 
would be made to enclose flame lamps as had 
been done successfully in the case of the arc 
betw'een pure carbons. In the Ignited States 
in particular, where laJbtiur is dear, lamps of 
this type had had a gfeat success. l 7 nfor- 
tunately the deposition of fumes on the globe 
of the lamp and the quickly increasing 
opacity as a consequence, and also the fact 
that the efficiency of most flame carbons was 
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considerably diminished when air was ex¬ 
cluded, prevented this plan being* feasible. 
Indeed, the condensation of fumes inside the 
globe has been found to be a defect in most 
flame arc lamps of the ordinary variety. 

More recently, however, a modification 
has been made by the Union Electric Com¬ 
pany in the Excello lamp, involving the in¬ 
troduction of an inner globe, which causes 
the fumes to be carried away and condensed 
elsewhere; the same firm utilise a type of 
inner globe which, being prismatic, serves the 
purpose of modifying the natural curve of light 


moved and very long burning hours are secured. 
A general view of this lamp is shown in Fig. 10, 
p. 771.) .,'1 

Lamps with Metallic Electrodes ,—Another 
distinct direction in which the researches of arc 
lamps have progressed during recent years has 
been towards the complete replacing of carbons 
by metallic electrodes, Ladoff, Blondel, and 
others have done much work in this direction. 
The best known commercial type of lamp 
dependent on this principle, however, is the 
magnetite arc brought out by the General 
Electric Company in the Ignited States. 


Fig. 9. 



Excello Deposit-Feee Globe. 

Appearance of ordinary and deposit-free cover after 100 hours burning. 


distribution, so as to render it convenient for 
street lighting. 

Two pairs of carbons burning consecutively 
are also used, and this is said to enable the 
lamps to burn for 34 hours without re-carboning; 
in a very still atmosphere as much as 42 hours 
has even been obtained. It is also stated that 
the efiBciency of this lamp is of the order ofo* 17 
watts per M.H.C.P. In Fig. 9 will be seen 
the appearance of the globes of two identical 
lamps, one fitted with ordinary globe and the 
other with the new deposit free type, after 100 
hours burning. 

Very recently, too, Mr. Denman Jones has 
iirought out a type of enclosed flame arc, by 
tl^e aid of which the gases are completely re- 


This lamp utilises a negative electrode com¬ 
posed of a suitable mixture of magnetite and 
oxides of the rare metal titanium and other 
substances. A very long luminous arc is ob¬ 
tained, the quality of which, however, depends 
entirely on the constitution of the negative 
electrode. The positive electrode merely con¬ 
sists of a slab of copper. It has no influence 
on the quality of the light, nor does it waste 
away. The negative, however, wastes away 
at such a slow rate that the lamp, it is said, 
can be burnt 500 hours without re^carboning. 

It is also 8aid,<t^S<t the quality of the light, 
unlike that from most flaipe carbons, is extremely 
white; also that it is good for geographical 
purposes. (It is interesting to observe that the 
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lamp has just been adopted for the street¬ 
lighting of Boston, as the result of exhaustive 
tests by the authorities in that city.) This, 
therefore, represents a departure in the direc¬ 
tion of securing efficiency coupled with long 
life. 

Altniature Arc Lamp::. — Before leaving 
the subject of arc lamps, iteference may, 
perhaps, be made to one other interesting de¬ 
velopment in arc lighting, namely, the intro¬ 
duction of miniature enclosed arc lamps 
taking a small current of perhaps 1-2 amperes 
only. It was long felt that there was a 

Fig. 10. 



Thf Jandts Regenerative Enclosed Flame 
Arc Lamp. 


need of some source having a candle-power 
intermediate between that of the carbon fila¬ 
ment and the arc lamp. 

The introduction of flame carbons only re¬ 
sulted in the production of lights of more 
enormous candle-power than ever, while it was 
found difficult to make carbon filament glow 
lamps of high candle-power. The Nernst 
lamp, it is true, did something to fill the gap, 
but its complexity was a disadvantage. Shortly 
afterwards there arose a t^|nd succession of 
small enclosed arc lamps of this kind called by 
various names, the Miniature, Mignon, Rignon, 
Baby, Lilliput, &c. 
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The Regina Arc Lamp* —The Regina Arc 
Lamp Company claim to have achieved an 
improvement in their Regina, Helia, and Re- 
ginula enclosed lamps by securing a more 
complete exclusion of the air than had been 
previously found possible, coupled with a re¬ 
duction in the diameter of the carbons used. 
It is claimed, for instance, that the Regina 
lamp consumes only 0'8 watts per M.H.S.C.P., 
and will last for 250 hours without re-car- 
boning. 


Fjg. II. 



Comparison of Enclosed Arc Lamps and 
High ^ Candle-power Osram Lamps, (H, 
Remaned Verband Deuts-cber Elcktrotechnikcr, 
1908.) 

The numbers attached to the points on the cune 
represent the cuirent in Amperes taken by the 
various Arc Lamps, 


A consumption of only 0*3 watts per 
M.H.S.C.P. therefore can be obtained if one 
is content with a burning period of only 15 to 
20 hours. An example of the extremely simple 
character of the mechanism of these lamps is 
kindly exhibited by Messrs. Marples, Leach 
and Co., to-night. 

Comparison of Smsill Arc Lamps and 
High Candle-power^ tungsten Lamps*-^ 
More recently still, however, a change in the 
situation has been brought about by the intro¬ 
duction of high candle-power Tungsten lamps, 
which rival the most efificient enclosed arc in 
efficiency and are without the disadvantage of 
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'requiring occasional attention. The relative 
merits of both types of lamps has been recently 
treated by H. Remand (E, T. Z., Aug. 20th, 
1908), some of whose results are exhibited in 
:Fig. II. 


HOME INDUSTRIES. 

The Coal Jndustry.‘—T\it. coal strike that threatened 
• to affect the whole of the United Kingdom has been 
averted. The minimum wage asked for by the Scot¬ 
tish miners has been conceded, whilst the variation 
and limit of wages above that minimum are to be 
arbitrated upon. The agreement is for three years. 
At one time last week the country was very near 
what would have been nothing short of a great 
national calamity, for wUh the coal pits idle every 
•leading industry in the country would be affected. 
The dispute now so happily settled will give strength 
to the suggestion of^a Wages Board for the whole of 
Great Britain, having for its object the ending of 
those great fluctuations which occur in the coal trade 
where the price is up to 15s. or 16s. a ton one year, 
and down to 6s. or 7?. a ton another year. It would 
be of enormous advantage to the trade of the country 
if manufacturers and others were able to enter into 
their contracts knowing that the price of coal will not 
be materially interfered with. Whilst there is general 
satisfaction at the settlement of the dispute the crisis 
'has lent colour to the contention of those who say 
that agreements between masters and men for the 
purpose of regulating wages work well enough whilst 
trade is good, but fail when the men are asked to 
accept lower wages. The Scotch coalowners only 
asked of the men what the agreement under 
which masters and men worked entitled them to 
ask, just as they previously conceded the increase 
of wages to which the men were entitled under 
the agreement. And as has been said more 
than once in these Notes the Eight Hours Act, which 
was intended to benefit the men, has, in fact, gone 
•near to doing them serious injury, because those who 
supported it in ParliajTient, at any rate its responsible 
authors, did not realise the difficulties of putting it 
into operation without endangering the relations of 
employers with employed. It was only business men 
intimately acquainted with the trade who foresaw the 
•complications that ha\e followed its being put into 
force. In these days one does not often see quota¬ 
tions from Sir Archibald A^lisoh, but a passage in his 
autobiography may be quoted in this connection. 
Having discussed the aiTestment of wages in Scot¬ 
land, to which throughout his strenuous life Sir 
Atehibald was stoutly opposed, be goes on to say, 
•♦This leads me t<» remark how great an evil all 
persons practically engaged ^ in the administration of 
affaka find it to be, that laws are m general passed 
SA the legislature by persons almost entirely un- 
meqttainted with their practical operation when put in 
. The speculative part of the assembly, 


whose feelings prompt them to support measures 
calculated for the general good, are very often 
destitute of the practical knowledge necessary to 
carry their views into effect, and vehemently support 
measures seemingly beneficial, but which in realiiy 
have often in the end a pernicious effect. The most 
obvious way of rectifying this great evil, which 
materially neutralises the good efiect of free in¬ 
stitutions, is to compose the Cabinet for the most 
part of persons trained in the administration of 
affairs, like the intendants of provinces in the old 
French monarchy—a system which produced a Sully, 
a Colbert, a Torcy, and a Luvois. But how such a 
system is to be reconciled with the necessities of 
government in a constitutional monaichy, depending 
on the majority of a popularly elected assembly, to be 
swayed mainly by the oratorical talents of its mem¬ 
bers, constitutes a difficulty which probably w'ill never 
be wholly overcome.’^ 

Textile Workers and Half-Time .—The chief sub¬ 
ject dealt with in the annual report of the United 
Textile Factory Workers* Association was the em¬ 
ployment of children in cotton mills, and it is not 
sufprising that regret should be expressed at the 
result of the ballot on the half-timer's question which 
gave a large majority in favour of maintaining the 
present system. It cannot come as a surprise to 
those who have studied the question that the system 
has a deep and strong hold on textile workers. The 
report says that the reason of the opposition to 
raising the age at which young people may begin to 
work in cotton mills is difficult to explain, but is it ? ‘‘It 
IS a sad fact,** writes Mr. Allan Clarke in his book, 
“The Effects of the Factory System,” “that the 
majority of parents in Lancashire regaid children only 
ascommeicial speculations, to be turned into age¬ 
earning machines as soon as the child's age and the 
law will permit. For this they oppose the raising of 
the age of half-timefs; for this resent all legislative 
interference, either educational or hygienic, in the 
matter of their children.’* Two years ago the Half¬ 
time Council found that there was a progressive gain 
of height and w'eightitt the all-day school children of 
both sexes over the half-timers of similar ages. 
Similar observations were made lately upon 1,000 
children in each of these classes, with the following 
average results : — 

AU-d.iy^^rhool Children. Half timers. 

Height. Weight. Height. Weight. 

ft. ins. $t. lbs. ft. ins. st. lbs. 

I 2 lyears.. 4 7^ 5 4I .. 4 7 5 3 

M .. 4 7 j I ^ ..47 5 4 

*3-14» .. 4 9 i .. 48J 5 

This shows the half-timer at 14 to be much less in 
height and 2| lbs. less in weight than the all-day 
school child of the -same age. Nor is it only that 
the half-time deteriorates physically. The efl^t of 
factory life upon the tnoraU of both boys and girls is 
deplorable, whilst educationally the half-time system 
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^stands self-condemned. The Conference adopted a 
resolution which appeals to all parents to make some 
sacrifice in the interests of the physical and edu¬ 
cational attainments of the children, and to support 
the movement for increasing the age of work to 
thirteen years. 

Cotton Ginning and Jialing,r^Ty/o bales of 
American cotton that have been on view in the 
Manchester Royal Exchange show a considerable 
improvement on the old. These bales were ginned 
and compressed by the Modem Gin and Compress 
Company. It is claimed for thi<» style of ginning that 
it raises all low cotton at least one grade. In the 
old system of ginning a brush is used for taking the 
lint off the saws, under the new system an air blast is 
used, and in the place where the brush usually is 
(directly behind the saws) there is a cylindrical 
chamber into which the dust and rubbish found in 
low cotton are driven by centrifugal force. In 
brush gins some of thi'i dirt is carried into the cotton 
by the brush, and so on into the bale 

Artificial Nitrates. — An American has just 
patented 10 this country an invention for the manu¬ 
facture of artificial nitrates. It is claimed that nitrate of 
lime can he produced at a cost of about ^’4 14s. a ton, 
the market price of Chili saltpetre being about 15s. 
a ton. Until no v the principal attempts that have 
been made to hx atmospheric nitrogen may be classed 
as processes in which atmospheric nitrogen is 
burnt to nitrous or nitric acid ; and (a) processes in 
which atmospheric nitrogen is combined by means of 
carbides, obtained by fusing together in an electric 
furnace metals or metallic oxides and carbon. The 
cost of the nitrogen so obtained has been compara¬ 
tively high, except wheie power can be obtained from 
waterfalls at a \ery low cost. The patent referred to 
above describes a process and apparatus by means of 
which sulphur may be burned on a commercial scale 
so as to remove all the oxygen frotn the stream of air 
supplied for us combustion. By this means, it is 
claimed, nitrogen of great purity can be obtained, and 
the inventor says that in practice he has rejected all 
nitrogen-gas which did not reach a purity of 99'f> to 
99*8 per cent. Also by placing iron filings in the 
receiver for a few days the *2 of oxygen may be 
removed, leaving absolutely pure nitrogen. Cyanide 
of potassium can, it is claimed, also be produced at a 
cost of about 8} cents a pound, the market price 
being about 22 cents per lb. 

The Hop Industry .disastrous result of last 
year's operations led to a large reduction of the area 
in bop cultivation this year, and the very unfavourable 
weather of the present summer makes it very unlikely 
that there will be anything like an average yield in 
1909. Some gardens have been |ibandcmed already 
on account of the aphis blight, and many are in a 
precarious condition because thb damp weaf;her pre¬ 
vents the killing of the aphis. Systematic washing 


prevents the ravages of blight, but constant washing is 
a costly business, and many growers, disheartened by 
the experience of last year, have decided to let the 
crop take its chance. Even where the aphis has been 
held id check the }ield will be fmall, but having 
regard to.tke restricted area under bop cultivation 
this year in America, as well as this country, prices 
are likely to be good. It is to be feared, however, 
that there will be nothing in the circumstances of the 
present year to arrest the decline in bop cultivation 
which has been going on for the last twenty years, 
and which, in another twenty, is likely to leave the 
country without any hop fields, even in Kent. 


QUESTIONS AND ANSWERS. 

Readers in search of information which cannot be 
obtained from the usual sources are invited to make 
their wants known in the Journal^ in the hope that 
they may be assisted in their difficulties by their 
fellow memtters. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the writer, and such address as he wishes 
to appear. 

Questions which can be answered from the usual 
books of reference, will not be printed. 

ANSWERS. 

Copra. —There is, according to the results of some 
experiments of mine some time ago, no great difficulty 
in preventing the formation of the ** mould 
{Pentcillium) referred toby “ Malay,” inihe ycurnal 
of 30th ult. In cases where the odour (which, though 
fragrant, is somewhat persistent^ is not an objection, 
impregnation of the copra, and especially of the sacks, 
casks, or cases containing it, with oil of thyme ( 01 . 
Thymus vulgaris) is the most effectual method. The 
oil should be applied in a fine spray, about half a fluid 
ounce per cwt. of copra being sufficient for this 
purpose. As an odourless application, a warm satu¬ 
rated solution of boric acid answers well. The copra 
should be well washed, soaked, or sprayed with this, 
and sun-dried, before it is packed. A little finely- 
powdered boric acid .should also be dusted over the 
top layers of the copra.—W. Lascellks-Scott. 

Chemical and Physical Laboratories, 

Little Ilford, Essex. 

Bleaching Straw foel.Hats. —Assuming thatp 
“ Chittagong ” desires toi^treat the fibre of the Tamil 
or Talipot palmrleaf {Bonassuis fiahelliformis)^ or 
“ plaits *’ derit ed -therefrom—^fbr there are several 
others to which the term ** Palmyra Palm,** is im¬ 
properly applied—I think I can furnish him with the 
desired information. But the dietails vary in certain 
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respects with the condition of the material, hence it 
might be as well if he would favour roe with a few 
specimens of the actual plaits to be treated. I may 
remark that, some years' back, I had occasion to con¬ 
duct some researches upoir this very question* for the 
late Dr. J. Forbes Watson, Director of the India 
Museum, to which I was then Consulting Analyst. 
Speaking in general terms, it may be said that no 
form of ** sulphur-bleaching ** proves so satisfactory 
with any ‘‘Palmyra’’ plaits, as with the common 
“ straws.” There are two classes of process giving 
good results with “ Palmyra,” which may be respec¬ 
tively designated as the “ ozonic ” and the “ nascent 
oxygen ” methods, the latter being an essentially 
chemical one. I am acquainted with the “ secret ” 
details of both, and shall be happy to send a further 
reply on receipt of “Chittagong’s” specimens.-^ 
W. Lascelles-Scott.-; 

Chemical and Physical Laboratories, 

Little Ilford, Essex. 


NOTES ON BOOKS. 

Notes from a PXinter’s Life. By C. E. 

Halle. London: Murray, 1909. 6s. net. 

The chief interest in Mr. Halle’s sketch is cer¬ 
tainly in the account he gives of the founding and 
carrying on of the Grosvenor Gallery and the New 
Gallery. This is a record of permanent value. 
Besides, there are many^pleasant notes on people he 
has known and things he has seen. By his own 
account his relations with, his numerous friends and 
acquaintances were always pleasant. At all events, 
the unpleasant side is left unrecorded, “ J/oras non 
numerat nisi serenas'' 

A History of Art. By Dr. G, Carotti. Vol. II. 

(Part I.) Early Christian and Neo-Oriental Art. 

European Art North of the Alps. Translated by 

Beryl de Zoete. London; Duckworth and Co. 

58. net. 

The first volume of this work, which dealt with 
ancient art from the Memphite age to the later Roman 
age, was noticed in these columns in December last. 
In the present volume some sixty pages are devoted 
to early Christian art, and the remaining two hun¬ 
dred and sixty to neo-Oriental and European art. 
From the scope of the book it will be seen that Dr. 
Carotti makes no claim to describe with any minute¬ 
ness his subject—indeed, he freely admits that his 
work is elementary and introductory in its intention; 
but, as the translator observes, ” the value of such a 
{>anorama depends perhaps less on its fulness than on 
the stimulus it affords the adventurous imagination to 
mors extensive researches.!! Dr, Carotti is eminently 
qualified to sketch in large otitUne the history of art; 
ishUe for those who desire tO' pursue the sulijeet, or 
ahy portion of it, in greater detail«-and to stimulate 
,l^h a study is, no doubt, the amihor^s principal 


object—the bibliography at the close of the volume 
should prove invaluable. Three hundred and sixty 
illustrations add much to the usefulness of the book; 
the only pity is that they could not have been re¬ 
produced on a somewhat larger scale. 


GENERAL NOTES. 

The Architectural and Topographical 
Society. — The Architectural and Topographical 
Society, which was founded about a year ago, is 
appealing for a minimum sum of £ 5 ^* ensure 
the effective continuation of its work until such time 
as the annual subscription list shall be equal to the 
necessary disbursements.” The society’s object is 
to make complete historical records of the ancient 
buildings of these islands from the introduction of 
civilisation to the year 1800, and already in the short 
period that has lapsed since its establishment, the 
society has published complete accounts of the build¬ 
ings in seventeen parishes. The recent appointment 
of Royal Commissions to make an inventory of the 
ancient monuments of England, Scotland, and Wales 
shows that the State appreciates the need for such 
work, while further testimony to its value is furnished 
by the fact that many of the leading institutions 
interested in the subject are subscribing to the 
Architectural and Topographical Society. The 
appeal is signed by the Earl of Plymouth, Lord 
Avebury, Sir Aston Webb, Mr. Thomas G. 
Jackson, and other well-known authorities, and it 
is to be hoped that the society will be successful in 
raising the modest sum necessary to carry on a work 
of such ^eat national interest and importance. Sub¬ 
scriptions should be sent to the Secretary, 33, Old 
Queen-street, Westminster, S.W. 

British Machinery in Japan.— It is satisfac¬ 
tory to find that the British share of machinery sent 
to Japan in 1908 increased from 52 per cent, in 1907, 
to 59 per cent. This large proportion was mainly 
due to increased purchases of cotton - spinning 
machineiy, but except in the cases of electric and 
paper-making machinery, and to a lesser extent as 
regards pumping and sawing machinery, the United 
Kingdom holds a long lead over her two nearest 
competitors, the United States and Germany. In 
electric machinery Great Britain has dropped behind, 
and in his report on the trade of Japan, just issued, 
Mr. E. F. Crowe, Commercial Attach^ to his 
Britannic Majesty’s |^mbassy at Tokio, says that the 
outlook is not very 'promising, as one of the hugest 
American concerns Is about to combine with an 
already established Jnptnese engineering works, and 
start manafiicturing locally on a big scale* The 
iramber of spinning companies in Japan, at the end 
of 1908, was thlrtyifive, with 1,358,000 t^orldng 
spindles, of which^ 1,310,000 were ring abd the 
trance mule. Sevml of the leading spinidiig 
companies have now tkken to msnttfiu^turing* 
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NOTICES. 

“OWEN JONES” PRIZES FOR INDUS 
TRIAL DESIGN. 

The Council of the Royal Society of Arts 
hold a sum of ;^400, the balance of the sub¬ 
scriptions to the Owen Jones Memorial Fund, 
presented to them by the committee of that 
fund in 1876, on condition that the interest 
thereof be spent in prizes to “ Students of 
Schools of Art who, in annual competition, 
produce the best designs for Household Furni¬ 
ture, Carpets, Wall-papers and Hangings, 
Damasks, Chintzes, d:c., regulated by the 
principles laid down by Owen Jones.” 

Competitions, under the terms of this Trust, 
have been held annually since 1878. 

The next award will be made in 1910, when 
six prizes are offered for competition, each 
prize to consist of a bound copy of “ The Lead¬ 
ing Principles in Composition of Ornament of 
Every Period,” from the Grammar of Orna¬ 
ment,” by Owen Jones, and the Society's 
bronze medal. 

The prizes will be awarded on the report of 
the examiners in the national competition of 
the Board of Education. The designs must 
be submitted in the usual manner to the 
Board of Education, South Kensington, S.W., 
by the 1st of April, 1910. They must be 
marked “In competition for the Owen Jones 
Prizes,” and must comply with the regulations 
of the Board of Education. 

No candidate who has gained one of the 
above prizes can again take part in the com¬ 
petition. 

Notice of the offer of these prizes has been 
sent to the Schools of Art connected with the 
Board of Education; and copies of the circular 
can be obtained on application to the Secretary 
of the Royal Society of Arts, John-street, 
Adelphi, London, W.C* ,, 


PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

MODERN METHODS OF ARTIFICIAL 
ILLUMINATION. 

By Leox Caster, A.M.I.E.E. 

(Editor of the Illuminattng Engineer.) 

PART II.* 

VAPorR Lamps. 

Introduction, —It will be remembered that 
at the beginning of Part I. I referred to the 
existence of two distinct methods of gener¬ 
ating light—by incandescent solids and by 
luminous gases; I have also mentioned how 
we may expect to secure more efficient results 
by the utilisation of radiation of the latter 
variety. 

A flame lamp, as we have seen, utilises both 
types of radiation, and accordingly exhibits 
one disadvantage of luminescence, namely, 
the fact that we usually succeed in producing 
one portion of the spectrum with greater in¬ 
tensity than another, and therefore get light of 
a colour which differs considerably from day¬ 
light, and might even be practically bizarre. 

The Mercury Arc Lamp, —I have now, 
however, to speak of another t)T>e of lamp, 
which seems to utilise luminescence alone, 
namely, that employing metallic vapours. It 
may be said at once that the only metal which 
has been successfully employed in this way, is 
mercury. 

As in the case of incandescent lamps it may 
again be mentioned that not a little of the 
early pioneer work in this department was 
done in England, some of the earliest efforts 
being ascribed to Rapieff in Russia, and to 
Way and, more recently, to Bastian in Greab 
Britain. The lamp was brought to a more 
practical stage by the subsequent experi- 

* The Course consisted oi four lectures, delivered on 
February 15th and sand, and March xst and Sth. In re- 
arranx'mg the material for publication in the JoHmal^ the 
lecturer has preferred divide it into six parts. 
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ments of Arons in Germany, and Cooper- 
Hewitt in the United States. Both of these 
investigators utilised a long tube containing 
mercury vapour, which is essentially the same 
as that used in the mercury vstpour lamps of 
to-day. 

There have, however, been a number of very 
ingenious inventions regarding the regulating 
mechanism of these lamps, into which I 
cannot enter in detail. A few of the most 
recent types of lamps of this kind are shown 
here by the kindness of the Westinghouse 
Company to-night. 

The chief point of interest in the most recent 
type introduced by this firm is the introduction 
of a new automatic system of starting the 
lamp without ** tipping,” the arc being started 
by the impression of instantaneous high P.D. 
across its terminals. 

The efficiency of these lamps is difficult to 
determine, because of the peculiar character 
of the light, and also because the extended 
nature of the source makes accurate photo¬ 
metry very difficult. It has, however, been 
stated that a consumption as low as 0*6 watts 
per candle-power has been obtained, and this 
was long thought to be the limit, since both an 
increase and a decrease in the pressure of the 
mercury vapour in the tube proved to lead to 
a fall in the efficiency. 

The great length of tube (those of no volt 
lamps are nearly i metre in length and 3 to 4 
centimetres in diameter), though promoting 
diffusion of light, is a disadvantage in some 
respects. 

The greatest disadvantage under which 
these lamps labour, however, is the peculiar 
colour of the light. A line spectrum pure and 
simple is obtained, the greater bulk of the 
radiation being concentrated in three lines 
into yellow, green, and blue respectively, and 
the red element being almost- entirely absent. 
This line spectrum is, of course, characteristic 
of luminescence. 

I cannot dwell upon all the attempts that 
bave been made to improve the colour of the 
light. They are many. For instance, it has 
been proposed to mix lithium salts in the mer¬ 
cury in order to provide red lines in the 
•spectrum ; also to modify the spectrum by the 
use of special electrodes; also to .derive red 
Eififht by the degradation of!!Xi»ef ultfarviolet rays 
given by the lamp by meMi of-; fluorescence. 
None Of these methods apjMMS yet to have 
crystallised into anything very pfractical. 

I%ijruch Quarfz-Ilufbe 
^wever, an interesting advance has been 


made in Germany by Dr. Kiich. (Paper read 
before the Verband Deutscher Elektrotechniker 
1907.) Hitherto, if the pressure within the 
lamp was increased beyond a certain point, 
the increase in temperature caused glass of an 
ordinary variety to melt, and therefore brought 
the lamp to a premature end. 

Quartz-Tube lamps, intended mainly for 
the production of ultra-violet light, and not 
for ordinary purposes of illumination, had 
previously been introduced by Heraeus, in 
Hanover, Germany. 


Fjg. 12. 



General Appearance of Kiich Lamp. 



Small Quartz Jube. 


The Kuch Lamp. A Mercury Vapour Lamp 
utilising a small tube composed of special quartz 
glass. 
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Dr. Kiich, however, constructed a tube of 
very refractory special quartz glass which 
would stand a much higher temperature than 
ordinary glass ; it was then found that the 
efficiency increased as the power given to the 
lamp was increased, in accordance with the 
curve shown in Fig. 13. 

It will be seen that the consumption per 
candle - power, after rising to a maximum, 
begins to fall again, until eventually a value 
of about 0*27 watts per M.S.C.P. is attained. 

The quartz 110 volt tube is only about 8 centi¬ 
metres long and centimetres in diameter. I 
may say that the glass of this tube represents 
a very considerable item in the total cost of 
the lamp. 


many for purely photographic purposes, some 
of them, such as the Heraeus lamp, employing 
quartz glass ; others, like the Uviol lamp, 
utilise an envelope composed of a newly-dis¬ 
covered glass, which transmits ultra-violet 
energy. 

The Moore Tube. — And now' I have to 
mention a very interesting type of an illu- 
minant recently brought out in the United 
States by Mr. D. Macfarlane Moore (Am. Inst, 
of Elec. Engineers, iqo6). 

It has, of course, long been known that 
gases can be made luminous when subjected 
to an electrical discharge in a highly rarified 
condition. The ordinary Geissler and vacuum 
tubes arc illustrations of this principle. To 


Fig. 13. 



Curve Ir.i u>»trating effect on Efficiency of Kuch Lamp of increasing Wattage and 

Temper.\ture. 


Another interesting characteristic of the lamp 
is the fact that at the high temperature and 
pressure existing within the lamp luminescence 
is partially replaced by ordinary incandescence, 
and the line spectrum broadens out into a 
more or less continuous one, with the result 
that the colour of the light is distinctly im¬ 
proved, and contains a certain amount of red 
rays. 

Another striking peculiarity of the lamp 
arises from the fact that quartz glass allows 
ultra-violet light to pass through, whereas 
glass of the ordinary variety is gradually de¬ 
composed by it, or degraded by it into heat- 
energy. As a result the quartz-tube lamp has 
a very powerful action on the skin and eyes, 
and is also believed to possess special uses for 
the destruction of bacteria, the sterilisation of 
water, <Si:c. For ordinary purposes of illumina¬ 
tion it is necessary to scr^n the quartz tube 
with an absorbing glass envelope, which 
transmits the visible radiation, but largely 
absorbs the ultra-violet light. 

It has been mentioned that lamps of a 
similar character have been devised In Gfer- 


Tesla and others had occurred the idea of 
utilising this effect in order to secure an 
efficient illuminant. It was, however, found 
that the condition of the gases within the.tube 
quickly changed, partly owing to the absorp¬ 
tion of gas by the electrodes, and means had, 
therefore, to be adopted to control automatic¬ 
ally the conditions of the gaseous contents of 
the tube. These devices, however, werp for 
long unreliable. 

To Mr. Moore belongs the credit of having 
very carefully studied the conditions and (Qual¬ 
ities of gases most favourable to the (.pro¬ 
duction of light, and the invention of an 
extremely ingenious form of valve by the aid 
of which the pressure of the gas within the 
tube was maintained exactly constant. .The 
essential details of this valve and the lamp in 
general are shown in Fig. 14. During my 
recent visit to the United States I had, 
privilege of seeing these lamps in action. 

The illuminant consists of a long tube, wjhich 
may be 30 ft. or 40 ft. in length, filled Vith 
suitable gases at a very low pressure and sub¬ 
jected to an electrical high tension discharge 






M(^ee Tube Installation lately in use in the CouETYAsn 


nir 'rur« C ■ 
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from a small electrical transformer. If a house 
is lighted by this system the tube is supposed 
to ramify round the rooms up the staircase, 
&c., and, in fact, entirely to replace the ordinary 
wiring. 

The consumption per candle-power of the 
tube varies according to the nature of the gas 
used; so does the colour of the light. Thus a 
tube filled with nitrogen yields light of a 
yellowish, pinkish colour. But by using carbon- 


ever, contend that this does not truly represent 
the value of the light because its diffuseness 
and low intrinsic brilliancy enable one to secure 
better results, as far as the eye is concerned, 
than photometrical experiments would sug¬ 
gest. 

The Relative Costs of Different Illumin- 
ants .—Having described so many electrical 
illuminants I may, perhaps, be expected to 
give some idea of their relative costs as com- 


CosT OF Gas and Electric LamP'. 


(Assuming Gas Costs 0*2 Fr. per cubic metre. Electricity 07 Fr. per KW. hours.) 



Incandescent Gas. 

Incandescent electric lamps. 

Carbon. 

32 C.P. for 300 hours. 

Tungsten. 

32 C.P. for 1000 hours. 

Upright. 

Inverted. 

xxo volt. 

, 1 

220 volt. 

1 

xxo volt. 

220 volt. 

Hourly consumption in watt-hours or 
litres . 

Litres. 

80 

Litres. 

1 

80 

Watts. 

100 

Watts. ‘ 
100 

Watts. 

35 

Watts. 

45 

Corresponding cost in francs . 

Cost of renewals per hour . 

Total cost of lighting per hour . 

Mean Sph. C.P. 

( 3 ost per Mean Sph. C. P. per hour ... 

Francs. 

0016 

0-0025 

0*0185 

55 

0 00032 

Francs. 

o-oi6 

0*004 

0*020 

50 

0-00040 

Francs. 

0*07 

00017 
0-072 

28 

0*00258 

Francs. 

0*084 

0-003 

0*087 

28 

0031 

Francs. 

0*0245 

00037 

0028 

28 

0*010 

Francs. 

0*0315 

0*0062 

0*038 

28 

00136 


Assuming cost of gas o*io Fr. per cubic metre, electricity o*io Fr. per KW. hours. 


Cost of gas consumed .i 

0*008 

0008 

0-01 

o-oii 

00035 

0*0045 

Total cost, including renewals.. 

00105 

0*012 

0*012 

: 0*014 

0-0072 

0*0107 

Cost per Mean Sph. C.P. per hour.,. 

000019 

0*00024 

0*00043 

; 0*0005 

0*00026 

0 00038 


Formula enabling one to calculate running costs of electric lamps: 


where p 

P 



~ 1000 


Cost of lamp. Lo = Mean Sph. C.P. 

Cost per Kw. of electrical energy. T = Life before lamp is discarded. 

W =: Watt per Mean Sph. C.P. 


(M. Blondel, Congr^s de Marseille, 1908 ) 


dioxide Mr. Moore claims to obtain a beauti¬ 
fully white light which resembles daylight more 
closely than any other known illuminant. 

Fig. 15 represents the Moore tube install¬ 
ation recently in use in the courtyard of the 
Savoy Hotel, and is, I believe, the only 
installation put up in this country. This 
was described by Dr. FleVhing in an early 
part of the Illuminating^ Engineer (Vol. L, 
Jan., 1908, p. 19), and he states that a con¬ 
sumption of 178 watts per candle-power was 
obtained. The advocates of the system, how- 


pared with gas lighting, &c. I may explain 
that I myself only regard Tables of this kind 
as of very general interest, because the actual 
decision in any pfa^^tical case depends very 
largely upon the local conditions. This is 
brought out by a Table containing some results 
of Monsieur Blondel fn a paper to which I 
have previously referred. 

You will also see that the relative costs of 
gas and of electricity can vary very greatly,, 
even when lamps of the same type are con¬ 
sidered. 
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Fig. 16 connects the cost of various electrical I may explain the distinction between the 
illuminants with various costs of electrical terms “phosphorescence’* and “fluores- 
€nergy as given by Wohlauer. Il/umtn- cence”that I have just used. By the latter 

attng Engineer, Yo\, I,-p. we usually understand the degradation of 


Fig. 16. 



Comparative Cost of the Various Illuminants. A. A. Wohlauer. The Electrical 

World (N.Y.). 

p ^ 1000 

The cost of renewal and maintenance is taken as 7 ^ » where means the mean 

spherical candle-power. ' 

/, life of lamp in the case of incandescent lamps; glower in the case of Nernst lamps; 
electrode in the case of arc lamps; vapour-tube in the case of vapour-tube lamps. 

P, price of bulb in the case of incandescent lamps; reneival of glmver and ballast in the case 
of Nemst lamps; renewal of electrodes and trimming for arc lamps ; tube for vapour lamps. 

Other Methods of Generating Light— ultra-violet into visible light energy which 
Phosphorescence and Fluorescence. takes place only while the stimulus is applied. 
There remains one conceivable method of Phosphorescence, on the other hand, is 
generating lighting which many of you may usually taken to indicate an effect of this kind 
consider fanciful, but which, nevertheless, which continues after the stimulus is removed, 

seems to me to possess great scientific possi- so that we may excite a phosphorescent sub- 

bilities, and, indeed, has been carried to stance, and subsequently use the light that 
wonderful perfection for certain purposes by continues to be emitted. 

Mr. Hammer in the United States and others. Mr. A. C. Cossor has kindly arranged for 
I allude to the phenomena of phosphorescence the exhibition of a few experiments illustrating 
Md fluorescence. these phenomena. Here, for instance, are 
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some specimens of VVillemite, which fluoresce 
under the rays of the IJviol tube. A still more 
interesting example of induced fluorescence is 
the eifect of only 5 milligrams of radium in 
exciting quite a large piece of this substance. 
Now that the lights are turned down you will 
observe a distinct green luminous appearance 
of the Willemite, which appears as the radium 
is brought near, and disappears again as it is 
withdrawn. 

It has been proposed to modify the spectrum 
of the quartz mercury lamp by painting the 
tube with fluorescent substances. 

Professor S. P. Langley, who studied the 
nature of the phosphorescent light from a 
firefly, characterised it as the most efficient 
illuminant in existence, and the researches of 
Nichols and others suggest that for some 
reason or other phosphorescent materials 
almost invariably contain the greater part of 
their radiation within the?^visible spectrum. 
It may be that these researches will lead to 
new methods of illumination in the future. 

GAS. 

INIKODI CTION. 

In dealing with the programme of my lecture 
on gas, 1 find myself again confronted with a 
subject which is extremely vast, and to many 
aspects of which separate and exhaustive 
Cantor lectures have been devoted by my 
predecessors. 

For instance, Professor Vivian Lewes alone 
has dw^clt on the practical aspects of gas 
lighting, the theory of the incandescent mantle, 
and other allied subjects, at great length, and 
1 should like to refer those of you who wish to 
receive fuller details on these points* to the 
original lectures. 

1 may, however, make clear at the very 
beginning of this lecture, that I propose to 
restrict myself entirely to gas lighting proper, 
and not to deal with generating problems and 
distribution, except in so far as they are imme¬ 
diately connected with illumination, I shall 
not, therefore, trouble you with an exhaustive 
description of the processes by which gas is 
produced, nor with particulars of the com¬ 
position of ordinary town gas, water gas, 
producer gas, or any of the other varieties of 
gas that have played a more or less direct 
part in gas lighting. 

Historical. 

It may, however, be interesting to give a 
few particulars of the early development of gas 
lighting in Great Britain and other epuntries, 


and in this connection I should like to refer 
you to an interesting article by Dr. R. Bdhm 
i^lllumtnaiing JLngtneer, February, 1908), 
and also to some remarks on this subject in 
Mr. W. H. Y. Webber’s book on “Town” 
gas. 

One of the very earliest records of the manu¬ 
facture and storage of illuminating gas, is that 
in the Transactions of the Royal Society for 
1739, when the experiments of the Rev. Dr. 
John Clayton on this subject w'cre communi¬ 
cated. 

Dr. Dundonald, it is also known, carried out 
some experiments on the subject in 1787, but 
William Murdoch, who took up the subject a 
few years later, and who lighted his factory in 
Redruth in 1792, and his factory at Soho, Bir¬ 
mingham, in 1802, is regarded as in many re¬ 
spects tht‘ father of the industry. Subsequently 
the Chartered Company was formed in London 
in 1810, by Winzler, a Moravian, who had 
become interested in the subject, and travelled 
to London to give his ideas practical shape, 
and in 1813, Westminster Bridge w'as lighted 
by gas for the first time. 

A name which, like that of Murdoch, will 
always be inseparably connected with the 
early beginning of the gas industry in this 
country, is that of Mr. Samuel Clegg, a pupil 
of his, w'ho afterw'ards carried out his work, in 
connection with the Chartered Company, with 
indomitable perseverance and ingenuity. 

England can, therefore, claim to have done 
much of the early pioneering work in gas 
lighting, though similar work had been done 
in Pans, by Lebon, in 1784, and in Germany 
even earlier ; it was not, how'ever, until the 
19th September, 1827, that the famous street of 
l^nter den Linden, in Berlin, was lighted by gas. 

It has often been said that nothing was so 
stimulating to the development of gas as the 
rise of electricity. On the other hand, elec¬ 
trical engineers (who have certainly had suffi¬ 
ciently great initial diifficulties of their owm to 
overcome) ought to remember w'ith gratitude 
the work of the gas companies in overcoming 
early prejudices, and paving the way for their 
future efforts. At the time when the Chartered 
Gas Company was formed, the idea of an illu¬ 
minant transmitted to a distance was one that 
the general public found it impossible to con¬ 
ceive, and Clegg, in his early efforts, w^s 
hampered by an incredible degree of misunder¬ 
standing as to what lighting by gas really 
consisted of. In addition, he had to face the 
difficulties of securing materials, and to devise 
means of overcoming unexpected obstacles. 
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For instance, Clegg is said to have been at 
one time unable to obtain the necessary metal 
piping, and to have had recourse to strings of 
old musket barrels screwed together. 

For a time, there was no means of measuring 
the gas supplied; consumers hired their 
lights at a yearly rental, and there was much 
misunderstanding and dissatisfaction. The 
early difficulties of gas in London were accen¬ 
tuated by the existence of several competing 
companies, who apparetitly were not above 
exceedingly unscrupulous tactics in competing 
with one another. Mr. Webber, for instance, 
relates how one company would occasionally 
instal a show lamp, free of charge, in order to 
attract a consumer, and were not above attach¬ 
ing it to the mains of a rival. 

Actions like these led to a species of guerilla 
warfare between the competing companies. 
Gangs of navvies were employed for offensive 
and protective purposes, and the streets were 
in an almost continuous state of upheaval 
owing to their exertions. Eventually, how¬ 
ever, an amalgamation of these various com¬ 
panies was effected, and the supply of gas 
began to resemble more closely the conditions 
of the present day. 

Early Type of Burners. 

The earliest method of burning 'gas was, 
of course, by the use of the so-called fiat flame 
burners, which we should now consider ex¬ 
tremely inefficient, for they yielded only about 
two to three candle-power per cubic foot of 
eas, even under the most favourable condi¬ 
tions. Of course, however, it must be remem¬ 
bered that gas, unlike electricity, may vary in 
quality in each district. For instance, the Act 
of i860 prescribed that the town gas burned 
under certain specified conditions in a standard 
Argand burner should give 15 candle-power; 
but the rich local cannel coal in Scotland was 
capable of yielding as much as 20 or even 
more candle-power. 

Similar results could, of course, be obtained 
ty enriching the gas by the addition of some 
volatile hydrocarbon. For instance, in the 

albo-carbon ** burner, the gas must pass over 
naphthalene, which presently became vola¬ 
tile in the heat of the flame, and mixing with 
the gas emerging from tH'c burner considerably 
Improved its quality. It was, however, but a 
cumbrous device. 

Somewhat better result^ than those men- 
i^oned above could also bi^ obtained from the 
Argand burner, but this a^ain occasioned a 
uidre delicate and unsteady flame. Yet 


another early improvement was in the direc¬ 
tion of the so-called regenerative lamps, in 
which the gas was heated by the flame before 
it passed into the burner, and a greater flame 
temperature and improved candle-power were 
obtained as a consequence. The Wenham 
lamp depended on this principle. 


Table of Efficiencies of Various Burners. 
(W. Grafton, Practical Gasfitting.) 


Type of Burner. 

Flat-flame, Batswing. 
Ordinary Argand .. 
Standard Argand .. 
Albo-Carbon light .. 
Regenerative lamps 
Acetylene . 

Welsbach “C” 1893 

burners. 

Welsbach “C” 1898 

burners. 

Welsbach “ C ’* Bansept 
Added : — 

High - pressure incan¬ 
descent . 

Keith high - pressure 
Light . 


Specific Consumption. 
(Candle power per cubic foot of 
gas per hour.) 

4~6‘I (with 30candle gas) 

2 : 7~2-Q (with 16candle gas) 

3 • 2~3‘35 (with 16 candle gas) 

5-h 

10-12 

generally 35, 

best conditions 48. 

12-14 

IQ 23-4 
18-20 


40-50 
6O' 70 


The Coming of the Incandesceni 
Mantle. 

It was, however, not until the introduction of 
the incandescent mantle and the Bunsen 
burner that any really great progress seemed 
possible. 

I need not enter in any detail into the 
wonderful researches of Auer Von Welsbach. 
The lectures of Prof. Vivian Lewes before this 
Society have given us an insight into the 
theory of the mantle, as far as it was known 
at the time of these lectures. 

Another instructive paper dealing with the 
theory of the radiation of the mantle in some 
detail, was that of Professor Rubens, before 
the British Association, a few years ago. 

It has been suggested that the effect is due 
to pure thermal incandescence, and that the 
temperature of the mantle is far hotter than 
that of the Bunsen flame. Again, it has been 
supposed that catalytic action takes place 
among the oxides^ which are present in the 
mantle. It is also known that the rare earths 
are peculiarly capable of showing lumines¬ 
cence, and that only when small impunities are 
present does this luminescence take place, and 
lastly, it has been pointed out that the Bunsen 
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flame is rich in the ultra-violet rays that are 
supposed to call this luminescence into play. 
Yet it does not appear that we have arrived 
at a complete understanding regarding the 
action of the mantle at the present day. 

Colour of Light from Mantlesu —Even 
after this discovery, however, the mantle was 
far from perfect. Its luminosity deteriorated 
very quickly, and the quality of the light was 
of an unpleasant greenish colour. To-day 
these drawbacks have been very largely re¬ 
moved. The following ligure for instance, 


Fig. 17. 
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Showing Selective Radiation and Peculiar 
Colour of Old Typfs and MantlEvS. 
(Nichols, Trans. Ilium. Eng. Soc. New York, 
May, 1908.) 

shows the results of Nichols, for mantles of 
the present day compared with old-fashioned 
ones as regards the colour of the light pro¬ 
duced. It will be seen that the more old- 
fashioned mantles yielded a spectrum showing 
considerable selective radiation, and a corre¬ 
sponding deviation from daylight, which is 
much improved in the later varieties. 

Durability of Mantlesu —Other incidental 
difficulties have been the tendency of mantles 
to burn into such a shape as not to be com¬ 
pletely encircled by the flame. 

In this connection, it is somewhat interest¬ 
ing to observe a recent device consisting of 
an infusible conical core, which is placed over 
the crutch of an incandescent mantle, and is 
said to guide the flame on to the mantle itself, 
and to result in an improveinent of 20 percent, 
in efficiency. [Since writing the above, I ob¬ 
serve that Mr. C. Forshaw;,^ in a paper read at 


the annual meeting of the Gas Institute this 
year, describes some experiences of cores of 
this kind, which are also satisfactory.] 

After referring to the other qualities of 
mantles of importance, perhaps I may be ex¬ 
pected to give some details of life tests. I 
may, therefore, refer to some tests undertaken 
about two years ago by Bohm {Das Gasgluh- 
lichtg 1905), according to which you wHl see 
that relatively efficient results could apparently 
even then be obtained for 300 to 600 hours of 
life. (Fig. 18, p. 784.) 

As m the case of electric glow lamps, how¬ 
ever, one feels that practical conditions are 
widely different from those prevailing in labora¬ 
tory tests. Makers of lamps in England, at the 
present day, feel that one of their chief needs 
is a really good mantle, those in even ordinary 
burners requiring renewal on the average 
every 200 hours. There are so many respects 
in which a laboratory test is exceptionally 
favourable to the performances of mantles. 
For instance, reference need hardly be made 
to the effect of even a slight vibration ; this, it 
is true, has been reduced by the many inge¬ 
nious anti-vibration devices which Mr. George 
Helps, of Nuneaton, Messrs. Parkinson and 
Cowan, and others, have devised. In addition, 
as Mr. Wild has recently shown {Journal of 
Gas Lighting, April 2nd, 1907 ; Illuminating 
Engineer, 1908, p. 783) the results from any 
mantle depend very greatly on such factors as 
the pressure and quality of gas available, the 
type of chimney used, and the adjustment of 
the proportions of gas and air. The variations 
in these conditions really make it essential 
for a gasfitter to adjust each burner to suit the 
local requirements. (Fig. 19, p. 785.) 

In addition, I need hardly say that the occa¬ 
sional blowing out of accumulated dust in the 
burner, is necessary. In public lighting, too, 
even the best lamps are not always 'unaffected 
by gales of wind, which have a very important 
influence on the question of renewal. Alto¬ 
gether it is highly probable that the termina¬ 
tion of life of a mantle is usually determined 
by breakage, rather than diminution of candle- 
power, just as IS not infrequently found to be 
the case for metallic filament lamps. Pro¬ 
bably too, as in this case, variations in pressure 
are not without influ^pce. It has even been 
suggested that a governor ought to be installed 
at the meter of each and every consumer. 

New Types of Mantles .—Besides the other 
improvements referred to in mantles, notable 
advances in their durability have lately been 
achieved. The introduction of the Ramie 
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proportions of gas and air in order to obtain 
the most perfect results. 

A very ingenious method of controlling 
the proportions of gas and air, and of 
getting over this difficulty has been described 
by Litle and Whittaker (Trans-Illuminating 
Eng. Soc., New York, 1907); it involves a 
special thermopile-controlled valve, by means 
of which the proportions of gas and air neces¬ 
sary for complete confl^nstion are automatic¬ 
ally regulated. (Fig. 20, p. 785.) 

In passing it is interesting to note that 
Clegg, very early in the history of gas lighting, 
devised a self-closing burner with thermostatic 


Fig. 21. 



action for the purpose of shutting off the gas 
whenever the flame became accidentally ex¬ 
tinguished in order to satisfy the fire insurance 
authorities (Webber, ** Town Gas and its 
Uses,^’ page 28). 

The inverted incandescent mantle, however, 
is of course to-day an accepted fact, and 
possesses very distinct merits. For instance, 
apart from improved efficiewcy, the attachment 
of the mantle by meant* of its entire rim is 
distinctly preferable to the system character¬ 
istic of the upright burner of merely hanging 
the mantle on a crutch. 

I cannot find time to refer to the many 
devices by which the difficulties inherent in 
inverted burners have been overcome. A few 
examples of such devices are exhibited here 
to-night. For instance, the Hands cooled 


burner is provided with deflecting wings which 
conduct the heat away and prevent discolour¬ 
ation of the fitting. The principal advantage 
claimed for this burner is that its winged de¬ 
flections serve the purpose of preventing dis¬ 
colouration of fittings, and keep the head of 
the burner cool. In addition, the air and gas 


Fig. 22. 



Types of Bland Inverted Burners. 


adjustment is claimed to be exceptionally easy, 
the head always remaining perfectly cool after 
it has been burning for hours. 

A test, I am^^ informed, has recently been 
made by one of the largest gas companies in 
this country, according to which a burner was 
fitted on a polished brass adapter and was left 
burning from 7’a.m* until 10 p.m. for a period 
of six weeks, the en4 of that time the 
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finish of the adapter was found to be not dis¬ 
coloured or injured in any way whatever. 
(Figs. 22, 23.) 

In the Bland burners, again, a patent 
anti-lighting*back arrangement is provided, 
and there is also a special carrier to grip 
and support the mantle, which is not attached 
to the actual burner, with, it is claimed, the 
result that the life of the mantle is prolonged, 
because the shocks occasionally administered 
to the burner are not communicated to the 
mantle directly. 


Fig. 24. 



Omar Inverted Burner. '"(Moffat.) 


Other modern types of inverted burners on 
exhibition are the Omar and Mascot types of 
Messrs. Moffats, Limited. One essential de¬ 
tail of these burners is the use of a perforated 
outer metal casing with which the products of 
combustion are not allowed W come in contact 
owing to the use of an opal glass collar. In 
this way it is claimed the burner retains its 
original appearance for months without becom¬ 
ing visibly discoloured or tarnished. 

In the Mascot burner, in addition, the air is 
slightly warmed before reaching the mixing 
chamber, some of the w^aste heat of the burner 
being utilised for this end. This serves the 
double purpose of producing a good velocity 
of the gas and air mixture and favourable con¬ 
ditions of combustion, and at the same time of 
cooling the parts of the burnfer over which the 


mixture passes and preventing consequent dis¬ 
colouration. 

In addition, inverted mantles have a smaller 
and more compact form, and seem not to 
deteriorate and split so readily. The advan- 


Fig. 25. 



Mascot Inverted Burner. (Moffat.) 


tage on which most stress has been laid, 
however, lies in the improved distribution 
of light, the maximum candle-power being 
usually obtained in a downward direction. 
The exact nature of the distribution curve 


Fig. 26 . 



“Tubus” Horizontal Burner. 

depends to some extent on the shape of the 
burner. They may be longer than they are 
broad, and it is then possible to obtain a good 
downward component, and yet at the same 
time stronger intensity at a downward angle ; 
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Fig. 27. 



‘Tubus” Burners as arranged for Shop Lighting. 


this, of course, is the nature of curve we mainly 
desire for street lighting, and inverted mantles, 
as will be mentioned later, have recently been 
applied for this purpose, w’ith success in 
Berlin, and more recently still in Fleet-street, 
London. 

It may be new to some of you to learn 
that a firm in Berlin manufacture a type 
of burner'with a mantle in a horizontal 
position (Czudnochowski, Ulumifititing En¬ 
gineer, Vol. 1., 1908, p. 582). It is ('ailed the 
Tubus burner, and is claimed to be specially 
suitable for the illumination of shop windows, 
w'here a strong downward component is desired. 
(Figs. 26, 27.) 


A SUNSET ON MATHERAN. 

By Sir George BiHinvooD,M.D., K.C.I.E., LL.I). 

This ethnogiaphical vignette was originally a foot¬ 
note on the name of the late Honourable Jugonnath- 
jee Sunkersett, of Bombay, in my Introduction to 
Mi. Talyeikhan’s “ Repre.sentative Men of India” 
[W. and H. Allen, i8<SoJ; and is here reproduced, 
with my latest emendations, as supplementary to the 
account given by me in the is.sues of our Jouenal of 
October iilh, and No>ember 29th, 1907, of the 
“ Burst of the Monsoon ” m Western India. 

The idolatry of the Hindus is a moot point with 
most Englishmen, and with Europeans generally. I 
may not allow myself to enlarge on the topic here, 
nor IS it necessary, as the following anecdote will 
suffice to indicate my own conclusions on the subject, 
impressed on me as they have been by many similar 
experiences of my life in Bombay. 

The late Hon. Jugonnatbjee Sunkersett was an 
orthodox Hindu, of the most uncompromising tempei ; 
but owing to some service I was able to render him 
in 1857, I enjojed his entire"confidence ; and there is 
no man in whom I have ever taken a deeper personal 
interest, or for whom I could possibly have a more 
affectionate and steadfast regard. We were so 
intimate together that he would freely admit me to 
his piesence w’hile engaged in bis private devotions 
with his domestic Brahman ; only, on such occasions, 

I sat down just beyond the threshold of the door 
leading from his bedroom—in his Girgaum house— 
into the room in which he worshipped the ancestors 
of his family, and the greater deities of the official 
Bjcahmanic Piantheon ; and seated there opposite me, 
stripped to t)ie skin, with the officiating Brahman, 


and the images of hi.s gods before him, and all the 
utensils of idolatrous w^orship, he would explain every 
detail of it to rae as it proceeded. 

Now, the great longing of his heart was that before 
he should see death, he might be blessed with the 
birth of a son to his only son, Venayekrow Jugon- 
nathjee, familiarly called Rowjee. Years had followed 
year.**, but only girls had been born to Rowjee, and 
the birth of a man child began to appear hopeless. 
Jugonnatbjee Sunkeisett himself had visited every 
shrine in Western India, prajing for a giandson, 
and had even extended his pilgrimages for the purpose 
to Benares, and I believe to Muttra and Hardwar; 
and he never saw<^e without introducing the subject 
into our conversation. Such was the state of matters 
when, being on a visit to the hill station of Matheran, 
and curious to ascertain the iitual ol the orgiastic 
worship said to be enacted iheie by the outcast 
jungle tribes—chiefly cow-herds, and ciitch [extract 
of Acacia Catechu, W. and A.] collectois—before 
the uncouth altar to ” Pi.snath Deo,”* [/1 ., Pasba- 
Natha, ‘Pasture Lord’] in the daik grove of ever¬ 
green iron wood trees \^Aujun, MemecyUm edule, 
Rox .'] at “Danger Point,” on the west side of the 
bill, just above and to the left of “The Waterfall,” 
I concealed my'^elf for the purpose behind a rent in 
the wall of piled blocks of basalt enclosing the grove. 
A number of poor, abject creatuies had gathered 
theie in the dread gloom, and were about to kill a 
scared-looking cock, when suddenly who should 
come from opposite my hiding place, trotting straight 
into the grove, but the Hon. Jugonnalhjee Sunkersett, 
followed by a mounted orderly (foi he was a Member 
of the Legislative Council of Bombay), and two 
running peons. I thought at first that he was there, 
like myself, from curiosity, and was about to go for¬ 
ward to greet him; but the peons immediately placed 
themselves at the head of his horse, and he himself 
dismounted, and stepped up before the dreary and 
degraded shrine. He was a man of the Scytho- 

• This is one of, it not, indeed, the most fascinating of all 
the words in the whole cycle of verbal aflinities among tht 
pan-Aryan languages : going back to the Sanskrit pa 
“protector,” as in Gopala “the Cowherd,” the Persian 
Padshad “Lord sovereign the Greek SearrSTTiS} “ lord 

“food,” and ttoctt^s, “porridge,” and rrauSs 
“bread;” Ildv, Pan; the Latin “pater” father, “ patria ” 
native country, “patronus” patron, “pastura” pasture, 
“pabulum” fodder, ^‘panis” bread, Pales, Penates, and 
Palatinus [MonsJ; and the English, (t) through German, 
Palgrave, foster, father; (2) through Latin by French, 
appanage, pantry, pasty, pattypan ; (3) through Latin direct, 
see above, and innumerable other words; (4) through Greek, 
panic, patronymic, patriarch; and (5) through Persian, pasha, 
bashaw, besoar-stpne, i e,, Pad-zahar “ Lord oyer poison.” 
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Aryan type, and of splendid appearance, from his 
shoulders upwards higher, wherever he was, than 
the people about him; and there he stood, in 
the light of a sloping ray of the declining sun that 
stole in between the dark trunks of the ironwood 
trees, long-robed, and high-turbaned, and girded 
round his loins, a living presentment of the ** magni¬ 
ficent son of Akbar.’* But m another instant he 
was wringing his hands in an agony of prayer, with 
the burning tears streaming down his handsome, 
massive, but now deeply seared face; his wan, 
beseeching eyes looking right up towards the heavens 
high above that closely grown canopy of deep green, 
polished Anjuni leaves. Feeling myself to be the 
spectator of a scene I certainly ought not to witness, 
1 stealthily withdrew from the spot, strolling on 
leisurely toward the bazaar. I had not gone on my 
way more than a quarter of an hour when, just before 
reaching the “Clarendon” Hotel, I became aware 
of the clatter of galloping horses approaching from 
behind me, and presently I heard my name being 
joyfully shouted out after me. Almost before I could 
turn round, the Hon. Jugonnatbjee Sunkersett and 
his escort were upon me, his face lighted up in the 
deep-toned biilliance of the setting sun, with the 
most proudly radiant look of gladness. 

“Oh, Settjee,” I said, responsively to his mood, 
“ you have good hope of a grandson.” 

“Indeed, yes,” be replied, “it is just what I 
wanted to tell you, Birdwood.” 

“ But,” I resumed, “ what solid ground have you 
for your assurance ? ” 

His answer was: “ Solid ground of assurance! 
Why God Himself has told me ! ” 

I was astounded by the reply, and—remembering 
w'hat I had secretly seen—could say nothing for 
my emotion; and 1 left him to talk on awhile like a 
happy child, until by devious paths—but as much as 
possible still pressing eastward—we at length arrived 
at •* Alexander (now called Alexandra) Point.” This 
Point is a little more than a mile east from “ Danger 
Point,” and commands the whole of the picturesque 
vale of the Chouk river, trending away south-west¬ 
ward, between the main mass of Matheran and its 
treeless north eastern spur, called, from its flinty 
surface, Garbut. 

The twilight had now passed in the valley below 
us into a purple tint, rising higher and higher to the 
great grove [Ram Bagh, “ God’s Garden”] of wide- 
spreading mangoes, and towering Jamhools [Syzjf- 
gium yamholanum^ W. and A.], lordliest foliage of 
the woodlands of Western India, and the other fine 
forest trees hanging upon the east side of the hill, 
half way down the steep, and thread-like, rock-cut 
and splintered track of the old zig-zag ghat road to 
Chouk. The ardent purple tint had welled up to this 
level. Above it the umbrageous top of Matheran 
was flushed with the clear reflection from the reful¬ 
gent orange light yet aglow in the west, turning all 
its exuberant leafage to a rich mystic green, of gem¬ 
like illumination. Tn the advancing night, thus 


momentarily irradiated with the still enfolded bright¬ 
ness of departing day, the whole enchanted motmtain 
and valley seemed as if filled with the visible glory 
of over-shadowing Deity; and Sunkersett at once 
became silent before the profoundly solemnising, 
wondrous scene. Silently he watched the primitive 
hill-men returning by the precipitous and slippery 
Chouk ghat road to their scattered huts in the rapidly 
darkening depths of the valley below; each one, as 
he advanced to the head of the dangerous descent, 
bending lowly down, and reverently, towards the 
sun's far sunken flame .— 

“ Through Ages hymned by Hindu devotee.” 

The tumult of his soul was hushed, and at the last 
—as we turned to retrace our steps homeward—from 
out its depths he thoughtfully, and in his frequent 
oracular manner, observed: “Yes, just as our five 
fingers go back to one and the same arm, so all 
religions go back to one and the same God.” Thus / 
closed what was to prove an ever memorable day 
with him, and with me, for, remarkable to relate, 
with the completion of nine months from that date, 
a grandson, the deferred hope of all the years of his 
prime, was bom to Jugonnatbjee Sunkersett. The 
patient heavens had heard his prayer, and now their 
answer was not weak. And then, the great hope of 
his life having been fulfilled, straightway a change 
came over him. He was a man of strenuous energy, 
the most masterful natural capacity, and undisguised 
ambition and pride. He w'as not only the leader of 
the Hindus of Bombay, but after the death of the 
great Sir Jamsetjee Jejeebhoy.* of the whole Native 
community. But now he laid aside all worldliness, 
and unobtrusively and determinedly submitted himself 
to the great longing for death that seemed to have 
taken complete possession of him; saying, on my 
once venturing to remon.strate with him for thus 
yielding himself up to die, and, in so saying, using 
almost the very words of the Greek writer: —“It 
is not difficult, Birdwood, but easy; for the road is 
not crooked, but straight; and not up and then down, 
but all downward ; and an unfearing man may walk 
it blindfold.” No! He had seen the salvation of 
God, as sought by himself; and now all he desired 
was to depart in peace. 

* How great they .ill were, the Romb.iy Parsis of that 
golden prime of their glory ' —Cursetjee, the set ond Jamsetjee 
Jejeebhoy, -the “ perfect gentleman,” his brother Rustoiujee, 
the absolute incarnation of their great father s philanthropy, 
but not of his genius in businesh; C. F. Paruk.; C N. and 
C. R. and R. F.. and D F and M. F. and M. H. 
Cama [‘‘the six Caxnaiucs”]; Cowasjec Jehanghir; 
Nusserwanjee M. Petit. Hyramjee Jeteebhoy, C. M. 
Limj'ee . A. C. and H. C. Dady : D. }* and H. B. Wadia; 

F. N. Patel ; D. F. Karaka, th^ historian of the Indian 
Parsis; Manockiec Curset]ee; Nowrojoe Furdonjee; ,| 
Sorabjee Shapoorjee , S J Sett,-all dead men now and 
brightest and best of all the sons of that morning ut fresh 
gathered greatness and glory, Dabadhai Xaoroji, who still 
lives, through a third generation, in the all-cheering light 6 i 
his long life of fearless and unfailing uprightness and devo¬ 
tion in the highest service of his exiled race and their foster 
country. 
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Soon afterward he died; and then they made very 
great burning for him. I thought it would have given 
me a cruel shock; but it was attended with none of 
the horrors—the awful rfeverberatory furnace, the 
repulsive, factory-like chimney, and all the soulless 
mechanism—of cremation in Europe. Except that 
milk was used instead of wine, the ritual was essen¬ 
tially that observed by Homer in the burial of 
Patroclus; and, so far from being pained, when it 
was all over, and I looked up into the cleai and 
brilliant heavens above, I wttS soothed by the reflec¬ 
tion that no taint of earthly corruption would ever be 
associated with the memory of my friend, for all that 
had been mortal of him was now part of the vital 
air and the cheering sunshine around and about me ; 
a consideration naturally suggesting the inspiring 
hope that if human self-consciousness was indeed 
immortal, the freed spirit of Jugonnathjee Sunkersett 
was already with the “Father of Lights,” the 
“Ancient of (undying) Days.” It is impossible not 
to be deeply interested in such men, and when you 
know them for what they really are, not to have 
the sincerest friendship and admiration for them. 
As for their idolatry, my whole mind was changed 
toward it after that answer given by Jugonnathjee 
Sunkersett near the “Clarendon” HotelSolid 
ground of assurance ! Why, God Himself has told 
me ! ” And this out of the n^outh of a man I had 
just seen in that wizard wood of Anjun trees, pray- 
ing, apparently, to a hideous heap of foully-ruddled 
and stinking idol stones ! 

Henceforward I knew that there were not many 
gods of human worship, but one God only, who was 
polyonomous and polymorphous, being figured and 
named according to the variety of the outward con¬ 
dition of things, ever changing and everywhere 
different, and unceasingly modifying our inwaid con¬ 
ceptions of them. We all are His offspring: and 
every place is His temple. 


THE TUSCAN LACE INDUSTRY. 

The lace industry in Tuscany was revived about 
thirty years ago by some manufacturers from Liguria, 
who had for some time the monopoly of the trade in 
Florence. These pioneers of the newly-revived in¬ 
dustry had many serious difficulties to overcome. In 
the beginning the principal difficulty was the inability 
to secure women labourers. Straw-braiding was the 
most profitable at that time in Tuscany, and enabled 
the women to occupy all their spare time plaiting 
straw, while attending casually to their household 
duties. Straw-plaiting is like knitting, as it can be 
accomplished by the plaiter almost automatically 
while walking about and aUending to other matters. 
Naturally, so agreeable an occupation was preferred 
to lace^making. However, ^he gradual decline of the 
at^w-plaiting industry, owing competition in pro¬ 
duction from other countries, reduced wages so ma¬ 
terially that the women finally compelled to 


take up a more profitable occupation. In the mean¬ 
time various Tuscan ladies became deeply interested 
in the condition of these people, now deprived of 
their former occupation of straw-plaiting, and through 
personal and financial aid, taught many women the 
reviving trade of lace making. According to the 
American Consul at Florence, a school was opened 
consisting of some twenty pupils, under the patronage 
of Contessa Gabriella Spalletti-Rasponi, and having 
secured the co-operation of Francesco Navone of 
Florence, their work soon found a market. Signor 
Navone greatly appreciated the beautiful models which 
were presented for his inspection, models which had 
been secured from old heirlooms by the patroness, and 
promptly undertook the management of the school. 
He secured designs of the best patterns in the museums 
of Europe and has since had them carefully copied by 
the clever Tuscan women. The old “ filet ” lace has 
been particularly successful, and at the time of 
the last exhibition at Paris some reproductions of 
old “ Italian filet ” were exhibited with such success 
that the making of “filet” is now a speciality. 
From Florence this method of lace-making has been 
introduced into Venice and also into France, and the 
lace is now manufactured in both places on a large 
scale. It is particularly in request for the adornment 
of table linen, curtains, bed linen, pillows, &c., and 
the finest qualities in gowns and underclothing. An¬ 
other school has also been opened in Tuscany under 
the patronage of Contessa Spalletti-Rasponi for the 
manufacture of linen embroideries. This is also under 
the management of Signor Navone, who has com¬ 
bined the Tuscan lace and embroideries most artistic¬ 
ally. Both of these schools have prospered so 
remarkably within the last ten years that they now 
employ several hnndred working women. The work 
is given to the women under contract, is made at 
home, and when finished is brought back to the 
school, where it is promptly paid for in accordance 
with an agreement previously settled. The women 
themselves have arranged a co-operative corpo¬ 
ration with a capital of about ;^i,ooo, which 
aims to provide for the relief of the sick members, 
medical attendances, medicines, and to alleviate the 
poverty of the less fortunate and of the needy; also a 
provident bank has been recently opened through the 
payment of small sums by each w'orking woman and 
10 per cent, on the value of the work executed. Be¬ 
sides these two schools lace is manufactured in most 
of the principal towns of Tuscany, the work being 
promoted and encouraged by the Society of Women’s 
Industries and by many charitable ladies. The con¬ 
vents also produce much beautiful lace and many 
simple varieties are made by the peasants. The out¬ 
put of this industry is for the most part sold to foreign 
visitors, especially Americans, who are considered the 
best customers; also to dealers from France, Ger¬ 
many, and the United States, who in former times 
confined their purchases to Paris, London and 
Berlin, now send to Florence important orders. 
The industry conrinues to grow steadily. 
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THE LITHOGRAPHIC STONE 
INDUSTRY. 

The business of quarrying, and preparing for 
market, of lithographic stones is carried on near 
Solenhofen, about forty-five miles south of Nurem¬ 
berg, on the main railway line to Munich. The 
town is an unimportant one of about 1,300 in¬ 
habitants, the stone quarries being in the hills at the 
back of the town, at a level of some 1,500 feet above 
the sea. So far as is now known, the area in which 
these stones are found is not more than four or five 
miles long by two or three miles wide. In this 
limited area quarrying has been carried on for more 
than a century, and from it practically the world’s 
supply of lithographic stones has been obtained. 
The stone is a species of compact limestone of 
peculiar texture, and of a yellowish grey or bluish 
grey colour, hard bluish stones being the more valu¬ 
able. It is found in layers, varying in thickness from 
half an inch, or even less, up to six or seven inches. 
The layers extend from near the surface of the ground 
to a depth of seventy-five or one hundretl feet, or 
even more, and are apt to be much broken by frac¬ 
tures or seams, and layers of worthless rock and 
earth. The American Consul at Nuremberg says 
that in the best quarries not more than one-twelfth of 
the material removed is marketable stone, and much 
of this is of little value because of the small sizes in 
which it can be found clear of cracks or flaws. The 
quarrying is carried on by several different firms and 
by a company. About twelve hundred workmen are 
employed in the varions quarries and in the work of 
cutting and dressing the .stone for market. The 
stones are lifted carefully from their position in the 
quarries in various marketable .sizes, and are then 
earned to buildings near by. Here the surfaces— 
for some markets one, and for others both—are 
ground down, chiefly with coarse sand rubbed on by 
heavy machines, water being constantly applied 
during the process. One establishment has recently 
introduced a heavy machine fitted with a carbor¬ 
undum planer, which rapidly smoothes the surface of 
the stones as they are passed backwards and forwards 
under the planer. The stones are further smoothed 
by machinery and by hand, the edges being neatly 
trimmed and corners rounded. If the stones are six 
01 seven inches thick when taken from the quarries 
as is sometimes the case, they are sawn through once 
by heavy saws fitted on the edges with diamonds, 
and worked by steam power. In recent years the 
thinner stones, which would break under the pressure 
to which they are subjected in printing, are, in some 
cases, securely cemented to other stone .slabs, thus 
giving the requisite strength. It is a notable fact 
that the industry has never been a source of great 
profit to those engaged in it. Xke explanation is 
that the amount of dead work in the quarries is 
large, and tfie proportion of perfect stone of market¬ 
able size so small as to leave little margin of profit at 
the prices at which the stones ar; sold. It frequently 
happens tbat after a stone has been gnound smooth, 
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or perhaps been sawn through at considerable ex¬ 
pense, a chalky vein, small pebbles, or other defects 
appear in the surface, greatly lessening its value. 
These defects become apparent when a damp sponge 
is passed over the surface of the stone. Those 
interested in the lithographic stone industry say that 
the demand for this product has not rapidly increased 
in recent years. At the present rate of quarrying 
they believe the supply at Solenhofen should last 
from one hundred to two hundred years, or even 
longer. The stones are at present exported to all 
civilised countries of the globe. France, Italy, the 
United Kingdom, and the United States are the 
largest importers, in the order named. 


HOME INDUSTRIES. 

Imprisonment for Debt ,—The Report from the 
Select Committee on Debtors (Imprisonment) Bill 
which has just been issued is not likely to satisfy those 
who look upon the existing law as working monstrous 
injustice to the poor, or those who consider that in 
the interest of the poor themselves its repeal is not 
desirable. The Committee devoted most of their 
attention to a consideraton of the question of com¬ 
mittals under Section 5 of the Debtors Act, 1869, and 
they find that, whilst modifications are desirable, the 
Act itself is beneficial. Indeed, they go so far as to say 
that the law as it is appears useful and salutary, 
and its administration by judges and magistrates 
just.” Elsewhere they speak of the “ overwhelming 
advantages of procedure under the Debtors’ Act,” but 
they are constrained to admit that “it is being abused 
by certain classes of traders.” The evidence shows 
that “ there has been a great increase in the vendors 
of jewellery, expensive watches, and all sorts of pub¬ 
lications on the terms of payment by instalments at 
prices often many times in excess of their market 
value.” Here we get to the crux of the evil. The 
Report does not allude to it but the fact remains that 
much of the rubbish bought from tallymen and others 
by the wives of the labouring class is bought without 
the knowledge of the husband who, as often as not, 
is kept in ignorance not only of the transaction, but 
of subsequent county court proceedings, until they 
have reached the point where concealment is no 
longer possible, and the innocent man finds him¬ 
self under an obligation to pay a sum of money he 
does not possess, and cannot borrow, or go to gaol. 
The Report recommends that the existing law shall be 
altered so as exclude creditors from making use of 
Section 5 of the Debtors’ Act except in cases where 
their judgment debt has been obtained either for 
necessaries or for damages for torts. It is pointed ^ 
out that the duty of deciding what are necessaries is 
one constantly performed by Judges in regard to 
infants, &c., and there is no reason to suppose that 
the Judges would be either unable or unwilling to 
perform it in cases of debt. The amendment of the 
existing Act in this particular ^ould go far to rectify 
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the abuses now complained of. To abolish imprison¬ 
ment for debt altogether would, in the opinion of the 
Committee, be unwise. 

The Necessity for Credit,-^ThR Committee argue 
strongly that the abolition of the power to im¬ 
prison for debt would deprive the working classes of 
the credit now given them by tradesmen. They point 
out that Parliament has ‘ ‘ distinctly recognised the 
necessity for credit,” and they cite the opinion of ‘‘a 
very large majority of the County Court Judges,” that 
“ the abolition of the power of imprisonment for 
debt would tend to affect injuriously the credit now 
given to the working classes, a credit which in the 
time of strikes or depression of trade is most beneficial 
to those who are throvra out of work.” But it is to 
be noted that some of the Judges are opposed to the 
policy of the Act on the grounds (i) that the 
Judges have too wide a discretion in exercising the 
power vested in them by the Act; (2) that the 
evidence upon which the Judges act is very un¬ 
trustworthy ; and (3) that it is very mischievous in 
the effect which it produces, as tending to foster a 
very unhealthy system of credit. It will no doubt be 
said by the strenuous opponents of imprisonment for 
debt that the Committee has attached excessive im¬ 
portance to the value of credit in obtaining goods, 
and that it is much better for the workman to wait 
for things he wants, other than food and clothes, until 
he can pay for them. The Committee would seem 
to be much of this opinion, seeing that they recom¬ 
mend that there shall be no imprisonment for debt 
except in cases where the judgment debt has been 
obtained for either necessaries or for damages for 
torts. 

Compulsory Referring to the law of 

compulsory pilotage, the Royal Commission on the 
Port of London reported that it is “ so honeycombed 
with exceptions and exceptions to exceptions that the 
whole law is in a chaotic condition, and is a fruitful 
source of litigation and trouble.” At least one of 
the Commissioners was in favour of abolishing com¬ 
pulsory pilotage, and there was much in the evidence 
tendered to the Commission on the point to support 
the recommendation. The Commission, however, 
were not, as a body, prepared to support such a 
drastic proposal, and contented themselves with re¬ 
commending the transfer of the business of licensing 
London pilots to the London Port Authority. The 
Government have left al|^ pilotage matters as they 
were, but they have now appointed a Board of Trade 
Committee to inquire and report as to pilotage in the 
United Kingdom. Pilotage is compulsory in 64 
of the no districts of the United Kingdom (of 
which two-thirds are the 7 >inity House districts), 
and there is no newer in any pilotage authority or 
the Board of Trade to increase the area of compulsory 
|)ilotage, though there is to diminish it. It may be 
taken that the Board of Trade Committee now sittingf 
will recommend that simplification of. the pilotage. 


laws so long asked for by the cDmmercial com¬ 
munity. 

The Premier Brewery ,—The history of Arthur 
Guinness and Son, Limited, and of the firm that 
preceded it, is intieresting in many ways, and is re¬ 
called by the dividend recently declared. The busi¬ 
ness represents the largest brewery in the world, its 
immense profits are earned without the help of the 
tied-house system, and it is Irish. Since the forma¬ 
tion of the company, now some twenty-three years 
ago, there has been almost an unbroken increase in 
profits. For the year ending June 30th, 1888, the first 
complete year of the company’s existence, the net 
trading profit was ;£'79i,ooo, and the dividend on the 
Ordinary stock was 15 per cent., at which it remained 
for the next six years. For 1895, the dividend was 
raised to 16 per cent., and from that figure it ad¬ 
vanced until for the year ending June 30th, 1908, it 
was 27 per cent., the net trading profit for that period 
being 1,209,000. It appears from the accounts that 
for the past twelve months the results weie not (juite 
so good as before, but the dividend w^as 14 per cent. 
This seems a heavy falling off from 27, but is not so 
in reality. A year ago the Board decided to capita¬ 
lise ;^2,500,ooo of reserves, by which the ordinary 
capital was raised from ;^2,50o,ooo to ;^5,000,000, 
the new security being issued to the stockholders as 
a bonus. The amount of stock held by each pro¬ 
prietor being doubled, the dividend, supposing a 
maintenance of the earning power, was necessarily 
halved, so that the 14 per cent, of the present year 
represents the high-water mark of dividends, being 
equal to 28 per cent, on the capital as it stood last 
year. At the present price of 390, the yield to the 
purchaser is 3| per cent. 

Cotton Mill AcetdenU statistical tables 
have just been issued by the Accidents Committee of 
the Master Cotton Spinners’ Federation relating to 
accidents in cotton mills during the twenty months 
ended February 27 last. Tlie membership of the 
Federation represe^its 39,530,502 spindles, and the 
accidents reported were 19,075. Of those who suffered 
them 51 pei cent, remained at work, 49 per cent, left 
work, 7 per cent, returned within seven days, 42 per 
cent, were away from woik more than fourteen days, 
and 3 per cent, over seven days and under fourteen. 
Out of the total accidents, 10,378 occurred in the 
mule room; next come 2,749 frames in card room, 
1,590 card engines, 797 ring spifaning, 569 weaving, 
388 winding and ruling, 276 warehouse, 207 cotton 
room, 259 blowing room. The number of accidents' 
to males was 14,147, to females 4,925. A table of 
the returns shows the ages of the injured persons. 
Males stand thus:—12 years, 2-38 per cent.; 14 years, 
8*29 per cent.; 20 years, 3*15 per cent.; 25 years, 

3-60 per cent.; 30 years, 1*84 per cent.; 40 years, 

r46 per cent.; 45 years, 1*54 per cent.; 50 years, 

I per cent .; 60-years, *24 per cent. With the fi^malefs 

the peircentage at^ 14 years HvaA 15* years, 
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805; 16,8*27; 17,8*73; 20,4*03; 30,1*80; and 
40, 90 per cent. In both cases it will be observed 
that the younger the age of the worker the more 
accidents are reported, 14 }ears heading the list. A 
settlement has been come to with the Home Office 
respecting fencing carding engines. 

Sale of Sailing Ships.^ A large number of British 
sailing ships have been sold recently, mostly to Nor¬ 
wegian and Italian owners. The feature of the sales 
has- been the low prices that have been accepted, 
/'irfrgives some instances. A vessel of 1,499 
tons register, built in 1885, which changed hands in 
August, 1906, for /‘4,40O, has recently been sold for 
;f2,8oo. A steel barque of 1,352 tons register, built 
in i8qo, was sold in April of last year for ^^3 6s. 7d. 
per ton register, whereas in June this )ear a steel 
barque of 1,346 tons register, but built in 1895, was 
sold for only;^2 qs. per ton. A steel barque of 1,519 
tons register, built in 1893, fetched 4s. 6d. in 
June last year, but last month all that could be 
obtained for a similar vessel was £2 qs. 8d. per ton. 
In July last year an iron ship of 1,742 tons register, 
built in 1885, realised £2 7s. per ton. Last month a 
German iron barque, 2,250 tons register, which was 
sold in July, 1907, for ^^7,500, or at the rate of 
;^3 7s. 8d. per ton, only fetched ;f3,350, or^^i qs. qd. 
per ton. These figures demon.strale the heavy de¬ 
preciation which has taken place in the value of 
sailing ships lecently, due, of course, to the great 
difficulty of making them pay with the freight market 
in its present condition. 


QUESTIONS AND ANSWERS. 


Readers in search of information which cannot be 
obtained from the usual sources are invited to make 
their wants known in the Journal., in the hope that 
they may be assisted in their difficulties by their 
fellow inembeis. 

On all communications must be written the name 
and address of the sender, not necessarily for 
publication, but as a guarantee of good faith. 

Each question or reply should be written on a 
separate sheet of paper, and should bear such 
signature of the writer, and such address as be wishes 
to appear. 

Questions which can be answered from the usual 
books' of reference, will not be printed. 

ANSWERS. 

Copra (see pp. 756 and 773).^“ Malay*' will 
be interested to hear that M. Dybowski, Director 
of the Paris Colonial Gardens, has been conduct¬ 
ing experiments in the preservation of copra from 


mould by means of sulphurous acid. Some samples 
SD treated in 1905 still show no signs of deteriora¬ 
tion. In June last he made a further trial on a 
consignment of 3,000 cocofiuts imported from the 
Malay Archipelago. The nuts, after being cut iii 
two, were exposed to the action of the sulphurous 
gases by means of the Marot apparatus. The opera¬ 
tion has been repeated on successive batches, and it 
now seems to be pro\ed that under the sterilising 
influence of this gas the original condition of the 
copra 15 maintained.—H. M. 

The Cacao Bekti e, Steirastoma Deprcssum 
(see p. 565).—The cacao beetle is a very serious enemy 
to cacao, sometimes causing the death of the trees. 
It is quite generally distributed through the West 
Indies and Northern South America where it is 
usually known as a pest when cacao is cultivated on a 
large scale. The egg is laid in or on the bark of the 
cacao tree. The larva or grub of the cacao beetle 
when full-grown is about 1?, inch in length and ^ inch 
in width at its largest part. It is whitish in colour. 
The head is dark-brown, small, and equipped with 
powerful jaws or mandibles with >\hicb it tunnels its 
way through the wood.* The segments of the body 
arc prominent, giring the larva a wrinkled appearance. 
There are no legs or feet, but on the dorsal and on 
the ventral surface of each segment there is a small 
area, slightly roughened, which, being pressed against 
the sides of the tunnel, enables the larva to work its 
way along. The pupa is formed in the tunnel made by 
the larva. The adult i^ a black and grey beetle, about J 
to inch in length, and to I- inch in width.t The 
antenntc aie longer than the body, the segnr.ents 
swollen at the apical ends, the basal segment quite 
stout, the others slendei. The head is broad; the 
thorax broad, flat above, with short stout projections 
on each side. The wing covers are strongly ribbed 
longitudinally and each is tipped with a short spine. 
The legs are long., the femora much swollen the tibim 
slender, the dor>al joints broad, flattened, and fringed 
with fine hairs. The ground colour is black, the 
gray being due to fine whitish scales, which are easily 
abraded; a fresh specimen, consequently, is much 
higher in colour than one that has been rubbed. 

Life History.—Atx,ox^\\\^ to Mr, Henry A. Ballou, 
B.Sc., Entomologist on the staff of the Imperial De¬ 
partment for the West Indies, no observations seem to 
have been made as to the length of time spent in the 
egg, larval, and pupal stages, nor as to the season 
of egg-laying, and greatest abundance of adults. 
The damage done to cncao trees by the cacao 
beetle is two-fold: (i) by the adult beetle, and (2) 
by the larva or grub. The adult beetle feeds to a 
considerable extent on the tender bark of young 

• In my experience the larva never tunnels in the wood, but 
only in thelthrck fibrous bark of the cacao tree.—W. M. M.-S. 

+ These dimensions are rather under the average. The 
measurements of a largo rarao beetle are i] inch length and 
I inch width.— W. M. M.*S. 
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plants and young twig* and branches of bearing 
trees. This alone amoimts to considerable damage, 
especially in a young plantation. But not content 
with that, the beetle deposits its eggs in any tiny 
crack or crevice in the bark of the tree, a favourite 
spot being the junction of two branches or where a 
branch joins the main stem. The egg hatches, and 
the larva burrows into the bark, where it feeds and 
grows and developes. It feeds on the fibrous portions 
of the bark down to the cambium layer, burrowing a 
tunnel in the bark belotlt^ the outer corky la) er. The 
tunnel may be made in any direction. It may be 
worked around in a complete circle enclosing a small 
space of two or three inches diameter; in a line 
parallel with the stem of the tree or the branch ; but 
the greatest damage is done when the tunnel is 
made completely around the stem or branch. The 
direct damage by the larva results in the weakening 
of the tree, caused by the sap-flow being cut off; 
or in the death of the'"branch, or the whole tree. 
The effect on the young plants and young branches 
of bearing trees by the nibbling of the tender bark 
by the adult beetle, is considerable; and in a short 
time they present a very scraggy appearance. An 
indirect result from the attacks of the cacao beetle, 
is the liability of the trees to fungus disease from 
the spores entering the wounds made by the adult 
beetle, and the larva. 

Remedial Measures, —(f.) Careful inspection of 
the trees and destruction of the larvae. For a few 
days after the larva begins to tunnel in the bark of 
the tree there is no outward indication of its pre¬ 
sence. The first »gn is a gummy oozing from the 
entrance to the tunnel, which is very small. After 
several days, as the tunjg^el.increases in length, the 
portion left behind by Ae larva begins to decay 
and fall in, and the preface of the larva is then 
plainly indicated. A sini^ pocket-knife is the most 
convenient tool for cutting out larvae. The tunnel 
must be carefully followed up and cleaned out, and 
the larva kUled. The sides 'of the tunnel must be 
pared smooth, and an antiseptic dressing of resin 
oil, or coal tar and resin oil mixed in the propor¬ 
tion of one to four, apj^lied to it. The method of 
wire-probing, recommended some years ago, is not 
of much practical use; for the direction of the 
tunnel is not apparent, and one never knows in 
what part of the stem or branch the larva is located, 
until the tunnel is folloiiced up by cleaning out. 
(2) Catching the adult l^tle by hand. During the 
day, the beetles may be seen resting on stem and 
branches, where they may^^ picked off by hand, 
or knocked off to the ground with a light thin 
bamboo rod, and caught. They may be caught in 
the same way on their favourite feeding places other 
than the cacao trees. They may be found on 
the heaps of fresh1y-pie)ted ripe pods, on heaps 
of broken - pod shells, on fra^ prunings of 
braiiches lying on the '||round, "aro on the stems 
of the Pachira aquaUca^ a tree that is much used 
for shelter belts in Grenada. The boys who are 


seat out to catch the adult beetles do not take only 
those that are in the open, as described above, but 
employ a method of dislodging the beetles from the 
topmost branches and from among the foliage where 
the majority of the beetles are resting, hidden from 
sight. A sharp, ihort vibration of the tree, caused by 
stamping with the foot against the stem^ causes the 
beetles either to drop to the ground or fly to anothe^<. 
tree, when they are seen, followed, and captured. 
(3) Cacao beetl^ do not like daik, damp places, so 
that it is wise to prune so as to obtain an even canopy 
of shade over the stems and main branches of. the 
trees. All open spaces in a cacao field should be 
planted closely with tall-growing catch crops such as 
bananas. The borders of a field are generally more 
infested with beetles than the middle portions. Cacao 
beetles are fond of a sunny westerly slope, and it is 
from these places that it is most difficult to get rid of 
them. They are generally more in evidence during 
the dry months of the year. On one estate which 
the writer controls, containing about 200 acres of 
cacao, as many as 120,000 beetles, larvx* and pupae, 
are destroyed every year, and this at a cost of about 
;^50. On a neighbouring estate as many as 200,000 
are destroyed annually. It is difficult to estimate 
correctly the loss to an estate through the ravages of 
this pest for the reason that it is seldom that a cacao 
tree is killed outright or even in a short period by 
beetle attacks. Generally a branch dies off here and 
there and the trees, if well cared for, will recover in a 
short time. When the attack is persistent, the trees 
graduaUy get iato a poor condition and may eventually 
die. —W. M. Malins-Smith. 

Diamond Estate, S. Mark’s, 

Grenada^ B.W.I. 


OBITUARY. 


Arthur LEE,ijjh.P.—Mr. Arthur Lee, J.P., of 
Bristol and Hayes, died suddenly on the 31st ult., at 
his residence, 37, Woodville-gardens, Ealing, at the 
age of 57. Mr. Lee was head of the well-known 
firm of Messrs. Arthur Lee and Brothers, Limited. 
He served for some years on the Bristol Chamber of 
Commerce, and was dected President in 1901, the year 
in which the Royal Edward Dock was opened. He 
was largely instrumental in forming the Port Exten¬ 
sion Committee, which was established in 1899, 
out of which grew the Port Extension League. He 
was also for four years k member of the Bristol Town 
Council. 

Mr. Lee joined the Society of Arts in 1899, and in 
December, 1904, he read a paper on ** The British 
Canals Pioblem,^’' iinr which he received a silver 
me44l* He also occasionally took part in dis¬ 
cussions at the Ordinary Meetings of the Society. 
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NOTICES* 


H.I.M. THE EMPEROR OP RUSSIA. 

At the invitation of H.R.H. The President, 
H.I.M. The Emperor of Russia has been 
pleased to accept election by the Council as 
an Honorary Royal Member of the Society. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 

MODERN METHODS OF ARTIFICIAL 

illumination. 

By Leon Gaster, A.M.I.E.E. 

(Editor of the JUumtnating Engineer,) 

PART III.* 

High-pres.sure Gas-lighting. 

I now come to one method of improving the 
elnciency of incandescent g^s ^gjiting, which, 
perhaps more than any othtr, has led to 
immense developments in recent years, namely, 
the use of high-pressure gas. There is no 
inherent advantage in using high - pressure 
gas except for the purpose of producing a 
more intimate mixture of gas and air coupled 
with a greater velocity of gas issuing from the 
burner, and therefore increased'flame tempera¬ 
ture with more perfect combustbo.^' 

Time will not allow me to enter into details 
as regards the many different systems of com¬ 
pressing the gas for subsequent use in this 
way, but I may. make mention, among others, 
of the Scott-Snell, Sale-On^^pFii. Millenium, 
Gratzin, Pharos, and Ke^fA^j ai^.^J 31 aCkman 
systems. j j 'j * 'J 5 ir . 

* The Course consisted of four lectures, delivered on 
F^uary xstb and siind,^ Und March set and Sth. In re- 
urranfing the material for publication in the ^^eurnal,ithn 
lectuttsi iUfts prpferi^d ^,divide , 


In the last-named system, of which I am privi¬ 
leged to show you quite the latest development 
to-night, a very compact type of compressor 
is used, which is driven by electricity, water, or 
from a belt, as may be desired. 


Fig. 28. 



Gratzin Inverted HiGH-PREsstiRE Lamp. 

fc' 

The result of leading gas into the burner at 
a high pressure is a g|eji^ain in efficiency, 
and pressure as high as 55 inches of water is 
actually itr use at the pi€sent day. For in¬ 
stance, tSid illuminathlHl^dlif Kangsway 
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Aldwych, on the Millenium system, utilises a 
pressure of 54 inches, while the Sale-Qnslow 
system at the new Victoria Station, uses 50. 
The new Keith inverted lamps just installed in 
Fleet-street are also run at a pressure of about 
50 inches. It is true that the Sabsenberg 
lamp, brought out in Germany, utilised a 
pressure of as much ^ one atmosphere, but 
it does not seem to have ever developed into a 
practical condition. 

One point of interest in connection with the 
Keith apparatus, is a lubricating device,^by 
means of which the compressor, oiice charged 
with oil, does not require a fresh supply for 
some considerable time. The compressor shown 
at this lecture is fitted with this automatic 
lubricating device, i 

The main point of advantage claimed for 
the inverted lamps,^'''^‘Of course, is their 
high candle-power, as much as 73*6 candles 
having been obtained' by some tests with ordi¬ 
nary town gas. However, only 60 candle- 
power per cubic foot is Claimed by the makers. 
The lamps are made in all sizes from 60 candle- 
power to 1,500 candle-power, with single 
burners. 

The high efficiency claimed is said to be 
obtained to a large extent by means of a pre¬ 
heating device,fwhereby the gas alnd air mix¬ 
ture, is passed throujgj^ a heater fixed on the 
bottom of the burner tube, as near the mantle 
as possible. It takea tiie form of two shallow 
cones, fixed base to nltee, with a diaphragm. 
between, perforated afct the outer edges. 
This has the effect of spreading out the mix¬ 
ture of gas and air over a large area of highly- 
heated surface before reaching the nozzle. The 
heating of the gas and air mixture takes ’place 
progressively, for £^the mixture' gradually 
moves forward it is tmpght into contact witlr 
surfaces which are more highly h.eated than 
those it has just left. At the safne time, the 
heater has the effect of taking heat from the 
nozzle, and so prevents it becoming too highly 
heated at the tip. 

An additional effe< 3 t is obtained by heating 
the seconda^ air supply as highly as possible 
before aoming in co^^ with mantle. By 
this means as mu<^' the waste heat as 
possible is utilized td give a regenerating 
effect. * * 

To overcome the w^tance of the burner, 
due to '"the large expansion of the heated 
mixture, and the high -velocity at which it is 
necessary for the mixture to issue from the 
nozzle, a.4 in. Mercury Column Gas Pressure 
is required. ^ 


The larger lamps, if desired, can be 
arranged with “Automatic Distance Lighters,*' 
which enable them to be lighted and ex¬ 
tinguished by the increase or decrease of the 
pressure occasioned by the starting or stopping 
of the compressors, or any other method of 
controlling the pressure at the lamp. 


Fig. 29. 



Keith Inverted 1,500 Candle-power High- 
jTREssuRE Lamp. 


The largest lamp which is exhibited at this 
lecture rs fitted with this automatic distance 
lighter device.^ 

The advant^es of high-pressure lighting 
where high candle-power unH%il|re.desired are 
yery^ obvioueA^ugh there are a few in- 
cogvenienc<'M'MM!ied to the.me’thod., 

No doubt experience is teaching us to re¬ 
duce the percentage of mantles broken in this 
way. Some partic^ulars of the brea,kage of 
mantles and globes occurring when lamps.are 
switched on suddenly, and the methods by 
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which these, troubles were avoided in the case 
of high-pressure inverted mantles used in 
Berlin, have recently been given by Dreh- 
schmidt. {Illuminating Engineer, Vol. I., 


One point of some importance in the desig“n, 
of high-pressure incandescent gas lamps, has 
been the adoption of lanterns containing^ two 
or three distinct mantles, giving in all, the 



1908, p. 951; yournal of Gas Lightings 
August 22, 1908.) Mantles, however, are 
as a rule, specially strongly woven or even 
doubled in order to resist high-pressure. 


same candle-power which a single big mantle 
would do. This method has several advan* 
tages. For one thing, a small mantle is in 
general not so liable to injury, and lasts longer 





798 


JOURNAL OF THE ROYAL SOCIETY ARTS. 


August 20, X909. 


than a large one ; it may, in addition, be more 
efficient. Again, when three mantles are used, 
the breakage of one of them is not so serious, 
as there are two healthy mantles left burning. 
When there is but one mantle in the lamp, on 
the other hand, an accident to it puts the light 
out altogether. Yet another merit of the 
three-mantle arrangement is that it is possible* 
at a certain hour at night, to arrange for the 
extinguishing of two out of the three, thus 
effecting a saving without plunging the streets 
into complete darkness. This method of 
partly extinguishing the lamps is now used in 
Berlin, and other towns in Germany. 

Ihe Relative Merits of Pressure-Gas 
and Pressure-Air, —A considerable amount 
of discussion has recently taken place round 
the question of the relative merits of using 
compressed air or compressed gas in the 
burner; both, as we have seen, are capable of 
leading to the intimate'mixture of gas and air 
which we desire to produce. Klatte, of the 
Pharos Company, has strongly recommended 
the use of high pressure air, urging several 
advantages. {IlluminatingEngineer I., 
1908, p. 956, and references.) For instance, 
the original gas pipes can be used, and in the 
event of anything going wrong with the high- 
pressure air sy^em, the light is diminished 
only and not extinguished. 

When we use high-pressure gas, on the 
other hand, an accident to the compressor 
may have serious consequences, and the 
tendency to leakage is, of course, greater than 
with low-pressure gas. In addition, it is 
urged that the necessity for employing special 
meters for high-pressure gas, and other incon¬ 
veniences in supplying the system to private 
consumers, is avoided by the use of high-pres¬ 
sure air. On the other Jhsnd, high-pressure air 
systems require two pipes, an arrangement 
which is not always convenient. It i« interest¬ 
ing to recall that the method was adopted 
many years ago by the United Kingdom 
Lighting Triiit in this country, and is still in 
use at the present day. 

Another system to which reference may be 
mede is the^Selgs, a mixture of gas and 

air is com||iessed and supi^ied to the burner 
The system involves the mixing of gas with 
air, and therefore essentially differs from 
ordinary high-pressure systems. The gas, 
coming through the meter, passes into a 
mixing apparatus, in ^^il^hich it is automati¬ 
cally mixed with air in the proportion of two 
|>arts of gas to three parts of ain and this 
mixture then passes into a compressor, from 


which it is delivered into the service - pipes 
at a pressure of 10 inch water-gauge. The 
chief advantage claimed by the Selas 
system is its great economy and the variety 
of burners. The upright burners range from 
25 up to 5,000 candle-power, the efficiency 
being 50 candle-power per cubic foot per hour. 
This efficiency is claimed to be realised even 
with the smallest burner. The pressure being 
only 10 inch water, any ordinary pipes may be 
used, and the leakage, if there be any, cannot 
be greater with Selas at 10 inches than with 
ordinary gas at 2j inch pressure. 

Self-contmned Highly Efficient 
. Lamps. 

In any case, whether we use high-pressure air 
or high-pressure^ gas, it is usually necessary to 
make some alteration or addition to the system 
of mains. Attempts have therefore beeh made 
to introduce ii^ ordinary gas lamp^ local 
pressure raising or regenerative devices. Thus 
Scott- Snell many years ago devised means of 
pre-heating the air supplied to the burner and 
securing a forced draught. Lupas sought to 
produce an increased draught by the ^ use of 
special long chimneys, but this simple device 
rendered the lamp inconveniently long. More 
recently, the same lamp has been modified by 
the ingenious application of a thermopile, the 
junction of which is placed near the flame and 
supplies current to a small electrically-driven fan 
at the base of the lamp ; while another improve¬ 
ment consists in a device to enable the junction 
of the pile to get heated without being actually 
in the hot zone of the flame. It is stated that 
the thermopile will last 1,000 hours before it 
requires renewal. 

It will naturally be recognised that the heat- 
resisting properties of the metals used in the 
thermopile are the chief consideration, and 
therefore metals like copper, nickel, and 
aluminium are selected, and the life is con¬ 
siderably prolonged. The current required is 
but small. 

As a result the air sucked in l^y the 
electric fan at the base of the burner, a flame 
of very high temperature and a correslpond- 
ingly high effifcifency is obtained. At the 
$ame time the cool air drawn in by the fan 
keeps the base^df the burner and the kctual 
working parts c^pl, and promotes their wearing 
power. 

For this lamp it is claimed that a minimum 
candle-power of 1,200, obtained at the con¬ 
sumption of only 30 cubic feet of gas per hour, 
is arrived at. It is also pointed out that the 
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[The gas enters through the .regulator at r, passes 
through the cock h into the mixing chamber m, and 
finally through the burner at so, after heating 

the mantle, up the chimney. In this is fixed the 
thermopile the current genera’t^^lh which is carried 
by the wires pu pi* /a, pu to m, a small electro¬ 
motor, rotating about a vertical axis at a speed of 
2,000 revolutions a minute. This motor is coupled 
directly on to a small fan, which creates the required 
draught.] 


lamp is of comparatively small size, absolutely 
self-contained, and can be used with any 
pressure and quality of gas off the ordinary 
supply pipe. 

Yet another type Qi portable high-pressure 
lamp is the Chipperfield, which utilises what 
is equivalent to a small hot-air engine placed 
above the burner; this automatically pumps 
air under pressure into the heated reservoir, 


Fig. 32, 



The Chipperfield Lamp. 


the combination of increased pressure and pre¬ 
heating resulting in a considerable increase in 
efficiency. 

In the top of this lamp there is a movement 
worked by the waste heat of the burner which 
causes the air to expand in the cylinder, 
A, thereby forcing the ^displacer to rise. 

Attached to this displacer are two valves 
which, when the air displacer is at the highest 
point, exhaust the expanded air, and when the 
displacer is at its lowest point draw in cool afr. 
Attached to this displacer there is also a metal 
concertina which, when on the down stroke, 
draws in air through an inlet and outlet valve 
at D, and on the displacer rising the concertina 
compresses the said ^air, and passes it back 
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through the above-mentioned valves to a re¬ 
servoir, B, which takes all the fluctuation out 
of the light. 

The reservoir is fitted with a blow-off valve, 
c, adjusted to a pre-detetmined pressure of 32 
inches. The lamp is fitted with an air and gas 
nipple of special design, F, which enables the 
gas to be regulated by a turn of the cap. The 
air is regulated by a sleeve on the Bunsen 
tube. The movement can be replaced in less 
than five minutes by simply disconnecting one 
union. 

[Since thd exhibition of this lamp, fitted with 
th^ upright mantle, at the lecture, I have been 
given to understand that the firm are bringing 


Wolf gas is yet^a third system of a kindred 
nature {Illuminating Engineer y Vol. I, 1908, 
page 681); it consists principally of such 
hydro-carbons as ethylene and ethane, and is 
claimed to be influenced to an exceptionally 
small extent by extern^}, temperature. 

These liquid gaseous illuminants claim ex¬ 
ceptionally high calorific value, oil gas being 
stated by Mr. F. D. Marshall to yield 8,000 to 
10,000 units, and Blau gas over 13,000. This 
may account for the extremely high illumina¬ 
ting efficiency claimed, for it is stated that 
the equivalent of over 100 candle-power per 
cubic foot per hour has been obtained by using 
Blau gas. 


Fig. 33. 



Details of the Norwich Distance-Lighting System. (G, Hands and Co.) 


out an inverted type from which good results 
have been obtained.] 

Liquid Gas Systems. 

I may next say a few words about a system 
of gas lighting which has recently come into 
prominence, namely, the use of liquid gas of 
various kinds. To this I may refer again in my 
next lecture. Compressed gas of this descrip¬ 
tion is mainly employed in cases in which 
portability is extremely desirable—for lighting 
railway carriages, &c. The coming of the 
inverted mantle and the possibility of making 
mantles which would withstand the vibrations 
of trains has led to considerable development 
of this method. 

One of the older systems in this country is 
the Pintsch oil gas system, \n which oil gas is 
subjected to a pressure of about 6 to 7 atmos¬ 
pheres'per square inch. 

The Blau gas again is a special liquid 
illuminating gas produced by the distillation of 
mineral oils, such as crude petroleum; the 
gas is in this case compressed at the exception¬ 
ally; high pressure of 100 atmospheres, 20,000 
Ijitires being reduced to the bulk of 50. 


Automatic Ignition and Extinction. 

I now come to one development in gas light¬ 
ing which will be recognised to be of exceptional 
importance at the present day, namely, auto¬ 
matic ignition. If there is one respect in 
which electricity 1 has claimed to possess a 
great advantage over gas lighting, it has 
been the ease with wffiich electric lamps are 
lighted or extinguished. Naturally, there¬ 
fore, efforts have been made to extend the 
same facilities to gas lighting. 

Onie of the simplest systems of this kind 
has been the arrangement, employed in the 
Norwich system of gas lighting, of which I 
am enabled, through the kindness of Messrs. 
G. Hands and Co., to show you an example 
to-night. 

In this system no air tubes or electrical wires 
are required. The switch itself, being in the 
form of a b3re-pass cock, is inserted in the 
supply pipe to the fitting which it is required 
to control, and an automatic valve is applied 
to the nose-piece of the fitting, for the purpose 
of directing to its proper course the small 
quantity of gas which is required for a pilot 
lijrht. 
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Thus the actual gas pressure supplied con¬ 
trols the valve in the nose-pieee of the fitting, 
and turning on the full pressure is sufficient to 
enable the lamp to light up. The manipulation 
of the lamp inserted in the pipe provides either 
a bye-pass or allows the gas XQ flow freely to 
the burner. The system claims to be a very 
permanent one, only requiring trifling atten¬ 
tion. In this case the resemblance to the 
ordinary tumbler electric switch is strikingly 
carried out. 

Pneumatic and electrical methods of ignition 
recently formed the subject of a valuable paper 
by Mr. T. ). Li tie, at the Second Annual Con¬ 
vention of the Illuminating Engineering Society 
of the United States (the Jlh 4 >fninating 
Engineer, Lond. Vol. L, 1908, p. 1025). The 
pneumatic system, he said, was not usually 
supplied to the ignition at distances of more 
than twenty yards, which is, of, course, amply 
sufficient for an ordinary household, though 
special pressure-raising devices may be used 
to act on a lamp in a very large hall. Of 
course, the pneumatic systems pre-suppose 
the use of a pilot flame. In passing I may 
refer to a method of utili.sing a single pilot 
flame for the cluster of several mantles in the 
same lamp. 

Another method which has been the subject 
of a considerable amount of experiment is 
electrical ignition. According to the usual 
system the kindling is accomplished by a 
jump-spark from an induction coil or magneto¬ 
generator. At the discussion of the paper by 
Mr. Litle just referred to, many divergent ex¬ 
pressions of opinion were to be, noted, some 
nrofessing to have found the system Com¬ 
pletely satisfactory, while others found it very 
irregular. 

It need hardly be pointed out that this is 
one of those cases in which the gas engineer 
has found it to his advantage to study the 
kindred subject of electricity. In the discus¬ 
sion of Mr. Litle’s paper it was very generally 
agreed that previous failures had been largely 
due to deficient insulation. Failures may also 
be due to a spark occurring in the wrong posi¬ 
tion in the burner, and, therefore, failing to 
ignite the gas. , , ^ 

I am pleased to say that, by the courtesy of 
Mr. George Keith, I am able to show you the 
automatic electrical ignition^ used with the 
newest Keith lamps, which is, L believe, ex¬ 
hibited here in public for the first time. This 
latest form of controlling and ignition can be 
performed electrically, and possesses several 
novel features, one of the advantages being 


that it dispenses altogether with the use of 
bye-passes. 

The arrangement on the lamp consists of a 
tubular body which is part of the down-stem, 
containing a permanent magnet fitted with 
a brass valve at the bottom, which drops into 
a seat and holds it tight by its own weight 
against gas getting into the burner. Above 
this permanent magnet is fixed the core of an 
electro-magnet, the coil of which is fixed on 
the outside tube. Conducting wires from one 
pole of the necessary battery fixed in a con¬ 
venient spot are taken to each lamp, the 
return current passing through the gas-piping 
Itself. The permanent magnet is therefore 
lifted or repelled by the passing of the current 
in certain directions, accordingly as the gas is 
required to be on or off in the lamp, and at the 
same time the same current passing through the 
platinum filament contained in a small chamber 
fixed on the burner nozzle ignites the gas. 

It is hardly needful to point out that any 
automatic system for lighting interiors must 
be absolutely reliable. A very wide field, 
however, has been opened out in the auto¬ 
matic control of public lighting in the street. 

Street lighting forms an essential part in the 
revenue of gas works, and therefore it de¬ 
mands a great share of consideration, not only 
on account of this revenue, but also because 
of the safety of public thoroughfares. This is 
particularly the case on account of the im¬ 
provements made in electric lamps and the 
consequent increased competition of electric 
light. 

With electric illumination all, or nearly all, 
lamps are operated from a central point. This 
arrangement makes it possible, if desired, to 
deviate at any time from the fixed lighting 
schedules or arrangements entered into with 
lighting authorities, making street lighting in¬ 
dependent, and applicable to existing circum¬ 
stances, due to meteorological and local re¬ 
quirements. These conditions will have to be 
transferred to gas, if gas wishes to maintain 
permanently its acquired position as a popular 
illuminant in competition with its rival, elec¬ 
tricity. Various forms of apparatus and 
devices were resorted tp a few years ago for 
the purpose of lighting and extinguishing 
street lamps. They utilised either electricity, 
gas pressure, or clockwork. Street lamp light¬ 
ing by electricity has not yet found favour, on 
account of the great expense connected there¬ 
with, whereas the employment of gas pressure 
for operating distance-lighting has proved 
itself very reliable and,^ee from objections. 
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A few years ago, the first experiments w’ere 
made to use additional gas pressure for operat¬ 
ing distance-lighters. 

Experiments in the construction of pressure 
distance-lighters to operate by pressure waves 
led to the result of constructing two main 
kinds, one with a diaphragm, and one with a 
float or cup, on which the wave can exert its 
force. Some particulars of the use of the 
Alder and Mackay system in Tipton have been 
given by Stephenson {Journal of Gas Light¬ 
ings March loth, 1908), who found that a very 
great saving in labour and in breakages of 
mantles, rods, and glasses was achieved by 
the introduction of the system. 

In this case an increase of pressure of i in. 
to li in. was maintained for about half a 
minute to a minute and a-half, and the wave 
seemed to travel practij:ally instantaneously. 
An interesting result of this pressure-raising 
method is that at a certain hour of night, when 
the public lamps are extinguished, the lights 
of private consumers are also temporarily 
affected. It is s*ated that no objections were 
raised on this score ; indeed the consumers 
rather welcomed this gratuitous information 
that midnight was at hand. 

A very interesting automatic lighting and 
extinguishing apparatus for street lamps, is 
that of Dr. Ro^tin, which is employed very 
extensively in this country. In this case, the 
automatic arrangement consists of two valves 
which float in a specia^j^on-freezing and non¬ 
evaporating mixture of glycerine and water. 
A certain definite increase in pressure beyond 
the point to which the inlet valve is adjusted, 
has the effect of admitting the gas to the 
working bell, which turns on a main cock. 
It will be noted, however, that if afterwards the 
pressure falls a small amount, as may quite 
likely happen when it is lowered after 
lighting time, a rise before midnight docs 
not have the effect of lighting up when the 
lamps are not supposed to work. 

It may be remarked that the valves in this 
case have no actual work to do, and no friction 
to overcome, and therefore work quite correctly, 
the actual pressure on fhe cock being accom¬ 
plished by the gas let into a bell, and press¬ 
ing on a suitable diaphragm* 

, Another modern type of automatic control, 
depending on a w-ave of pressure, is the Bamag 
system, which I am alsd privikged to show 
here to-night. In this ca^e, the exact pressure 
at which it is desire,d. that the apparatus 
should regulate, may be adjusted by setting the 
|»hiti^r on the dial, and the apparatus can be 


Fig. 34. 



The Rostin Automatic Distance Lighting 
AND Extinguishing Appaeatus. 
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controlled either by a rising- or falling wave of 
pressure. 

Clockwork systems controlling street light¬ 
ing, by which the lamps are turned out and 
lighted at a pre-determined hour, have also 
been utilised very frequently.-* These methods 
have certain advantages, being, perhaps, more 
reliable than others depending on a wave of 
pressure. 

On the other hand, they have the dis¬ 
advantage of being too automatic ; they turn 


may be based on this principle, but the appa¬ 
ratus is not yet in a commercial stage. 

[Since the delivery of this lecture a com¬ 
munication by Wunderlich has appeared, de¬ 
scribing the practical application of a very 
similar process, fiir Gasbeleuchtung, 

May 15.] 

Before leaving this subject mention may be 
made of the various attempts that have been 
made to try to produce some apparatus which 
should be absolutely self-lighting. It has 


Fig. 35 - 




‘ Bamag ” Automatic Distance-Lighting and Ekttnguishx^g Apparai us. 


on and off the light at a certain hour, but on 
an exceptional occasion, for instance, when a 
fog is on, they, of course, do uo% take account 
of the fact, whereas an instrurient controlled 
from the station can be made to do exactly 
what is wanted. Such clockwork methods 
have, however, also found a j|eld for advertis- 
ing signs, which can be left burning on the 
premises without the shopl|i>6per or his assist¬ 
ant being actually there. ^CFigs. 36^.) 

Perhaps, in passing, reference may be made 
to the discovery of Welsbach, that a mixture 
of finely divided iron and cerium in suitable 
proportions yields sparks when rubbed; it is 
anticipated that an automatic lighting device 


long been known, for iifstance, that spongy 
platinum, when exposed to a stream of gas, 
becomes heated, and 'may kindle the latter 
into a flame. Unfortunately, the heat of the 
flame tends soon to injure its quality. For 
this reason a device was adopted by means of 
which, as soon as the iliime w^as lighted, the 
spongy lactive material was caused to fly out 
of the heating area. Even this, however, soon 
deteriorated, owing to the effect of atfno- 
spheric moisture, &:c., knd other causes. 

To-night I have on Exhibition one of the 
newest types of self-lighting gas mantles of 
this kind, which is said to be exceedingly 
permanent if certain illuminatory precautions 
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in the use of the mantle are taken. I am in¬ 
formed, however, that some difficulty may be 
experienced in applying this device to very 
poor gas containing but few hydro-carbons. 
However, we can regard this only as an in¬ 
teresting attempt to solve the problem. 


Fig. 37. 



Self-Lighting Mantle. (J. Mayer.) 


Street Lighting. 

It may, perhaps, be expected that I should 
say a few words about one use for gas lighting 
which is receiving consideral^e attention at 
the present time, namely, stffet lighting. I 
have already referred to' the recent develop¬ 
ments in the City of London, wliere the Keith 
high pressure inverted lamps have just been 
installed in Fleet-street. An interesting detail 
of this installation is the manner in which the 
lamps are attached to the house by means of 
brackets, instead of being suspended on lamp- 
posts. C ' 

An analogous method of avoiding the use 
of lamp-t)osts is, of course, the suspension of 
flame arc lamps above the^adway on wire 
cables in Canpon-street. This method is now 
very widely employed on the ^|gfctinent. It has^ 
several obvious advantage^Mpit is not so 
easily applicable to gas lam|ip®0|^h, as will 
appear later^ it has recently been used in 
Germany. 

The competition between high-pressure gas 
and flame arcs for street lighting has been 


very keen both here and on the Continent. 
Many of you may know of the report issued by 
Mr. Voysey on the lighting of the City of 
London {Illuminating' Engineer^ Vol. I, 
1908, p. 605). Whatever we may feel as 
regards Mr. Voysey’s conclusions, I think it 
is of interest to observe that these results are 
fundamentally based on actual measurement 
of illumination in the streets. 

In Berlin an interesting situation is pre¬ 
sented by the fact that the gas generating 
station is owned by the city, while the electric 
lighting companies are private, but pay hand¬ 
somely for their privileges, and are, therefore, 
a valuable source of income to the city. 
Recently the use of the Blondel flame arcs 
under the hands of Dr. Bloch has given rise to 
very good results, while Dr. Drehschmidt has 
recently described the developments in high 
pressure in inverted gas lighting which kept 
step with the development in electricity in this 
city. 

A very valuable precedent hc-is recently been 
established by tha authorities in the city of 
Boston, IT.S.A., who dispatched experts con¬ 
nected w'ith various systems of lighting to 
make a tour of the Continent and report on 
existing methods of street illumination, be¬ 
fore taking any decision on the matter. It 
need hardly be pointed out how essential are 
the services of experts order to prepare 
reliable data for the guidance of municipal 
authorities, and the city will doubtless reap the 
benefit of their foresight. 

[Since the delivery of this lecture a deputa¬ 
tion appointed by the Streets Committee of 
the Corporation of London has paid a visit 
to the Continent, with the object of examining 
the lighting of the chief cities in Europe, and 
has published its experi^^es. The method 
of street lighting prefar r ed by the deputa¬ 
tion consists of inverted high pressure 
incandescent gas lights, centrally placed in 
the street and equipped with raising and 
lowering apparatus ; w^here this is not possible 
electric lighting is recommended. 

The suggestion that high pressure incan¬ 
descent gas lamps should be raised and 
lowered for attentiem in ||ie same way as arc 
lamps is sompwhat novefi and has given rise 
to some surprise ; 1 have nevertheless recently 
seen and had an opportunity of inspecting a 
form of apparatus which is now being manufac¬ 
tured by Messrs. Ehrich a^d Griitz, in Berlin, 
and which is said to enable this to be satisfac¬ 
torily accomplished. 

I have also had an opportunity of observing 
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this system in the experimental stage in the 
streets of in Germany. I have, how¬ 

ever, been inlStt^d by several Continental 
experts that tibl^^^thod is not yet so satis¬ 
factory in the high-pressure gaslighting 

as it has been fo^^d to be in.,the case of 
electric arc^lathps. 1 ^A considerable amount 
of experiment has been necessary in order to 
make the arrangement practicable, and to 
avoid possible leakage at the joints, deposits 


considerably from that of incandescent gas- 
lamps, and that the method and height of 
suspension that is found satisfactory for the 
one, may not be equally so in the case of the 
other. And, in additioii,* it may be suggested 
that when it is found desirable to instal high- 
pressure gas lamps fairly low down in the 
streets, they should be equipped with some 
form of diffusing globe; otherwise the .effect 
is apt to be glaring. It, may be men- 


Fig. 39. 



Method of Suspending High-pressure Incandescent Gas Lamps above Roadway. 

(The lamp is shown hun^ across the road in its normal position. When requiring attention, the jointed 
piping enables the lamp to be drawn aside’to the pavement and lowered.) 


in the piping in winter, corrosion, &c. For¬ 
merly a flexible tube, enabling the lamp to be 
lowered, was used, but mor^'recently it has 
been found preferable in Stuttgart to employ a 
jointed gas-pipe, and to arrange for the lamp 
being brought to the side Q|iifthe street, before 
being low^ered. In Stuttgart, both high-pres¬ 
sure gas and high-pressure air systems have 
been used, the latter, hoiwWT,' necessitating 
the use of two distinct pipes to qoi^ey the gas 
and air respectively. 

In adopting a system of this kind, however, 
it must be borne in mind that the polar curve 
of light-distribution of flame arc lamps differs 


tioned that this deputation did not con¬ 
tain any experts connected wuth the various 
methods of lighting examined ; therefore, 
while recognising the importance of the pre¬ 
cedent established by municipal authorities 
studying for themselves Systems of illumina¬ 
tion, one must be cautious in advocating too 
sudden and extensive modifications in existing 
systems of lighting the streets of London, a 
result of their experiences. 

It need hardly be said, moreover, that it 
would be unwdse to attempt the lighting of 
all varieties of streets on any uniform special 
plan such as that outlined above, and it is to 




Fig. 4 ^. 
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View of Street in Stuttgart (Germany) Illuminated by Incandescent Gasiamps slung across the Roadway. 
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be noted that further experiments in the streets 
of London are to be conducted before any final 
decision is taken. The question is who ought 
to undertake these tests, so that we may 
accept the results as unbiasse(T?7 

A Calorific Standard. 

Prof. Morris in a recent article suggested 
that entirely different results would naturally 
be obtained if the gas used was London 
gas, or the much richer gas employed in 
Edinburgh. This leads one to comment 
on what is now felt to be a rather curious 
anomaly in the present conditions of gas 
testing, that we still test gas^ in terms of 
its illuminating value, while, as a matter of 
fact, now that incandescent gas mantles are 
so widely used, it is the calorific value in which 
we are mainly interested. 

The question has already arisen how far we 
shall continue to abide by the legislation of the 
past, or whether we shall not eventually 
entirely abandon the test of illuminating value, 
and be content with producing non-luminescent 
gas of a high calorific value producible at a 
distinctly cheaper rate. 

This matter has been the subject of much 
discussion in this country, and very careful 
consideration in the United States, where a 
recent Committee of the American Gas In¬ 
stitute reported upon it at great length. I 
believe that in Chicago a calorific standard 
has already been set up. 

In this country, legislation of recent 
years has made several concessions to this 
point of view. For instance, in 1900 the 
South Metropolitan Gas Company succeeded 
in promoting a Bill authorising them to reduce 
the illuminating value of their gas from 16 to 
14 candles, and last year a notable step was 
undertaken by the Edinburgh and Leith Gas 
Commissioners in agreeing, in accordance 
with Mr. Herring's recommendation, to re¬ 
duce the candle-power of the gas in that town 
from the high value of 20 The Gas 

Light and Coke Company ^liav« also now 
definitely recognised a calorific test in ad¬ 
dition to tests of illuminating power. 

Although this method of insjiting only on an 
illuminating value of gas, when ^calorific value 
is all important, may seem rat^ strange, yet ^ 
there are certain < 3 ifiiculties 3 i|^ will pro¬ 
bably lead to only a gradual^plli^Jp|m existing 
regulations. For instance, it is that 

one of the chief advantages of adhering to a 
standard of illuminating value is that any 
appreciable percentage of inert gas is imme¬ 


diately detected by the decrease in illuminat¬ 
ing value. 

Although an immense amount of work has 
been done on the subject of gas calorimetry 
in this country, it seems be admitted that 
the process is far from iN^g such a simple 
one as the illuminating test at present em¬ 
ployed, and that until recently sufficiently 
accurate instruments for the purpose were not 
available. However, there are indications 
that a change will soon come. 

In Germany, too, 1 was given to understand 
by Dr. Drehschmidt that calorific tests ai;e 
regularly undertaken by the gas company in 
Berlin, and a systematic record of the qualities 
of the gas, in this respect, constantly kept, in 
order that any deterioration in heating value 
may be immediately recogdised and detected. 

I notice, however, that Herr Lebeis, in a 
paper recently read in HeHin, and reported in 
the Jourr,alfur Gasheleuchtung 14), 

remarks upon the fact that in different districts 
both the pressure and the calorific value of the 
gas supplied are often found to differ very 
considerably; consequently a type of burner 
which is satisfactory in one locality may not 
be equally so in another. The same point is 
emphasised in a recently published address of 
Mr. H. O'Connor {Gas Worlds Aug. 14), who 
indeed goes so far as to assert that “ a burner 
which was a good one in one town might be 
an absolute failure in another." 

Lebeis describes an interesting modification 
of the incandescent burner which is intended 
to avoid this difficuly, and which he terms the 
‘‘Aerostat." This consists essentially of an 
arrangement covering the inlet holes of the 
burner which contracts and expands with the 
heat, admitting more or less air, and auto¬ 
matically maintaining thp most favourable 
conditions for combustioB*. In this it seems 
to resemble the thermostat described by Litle 
and Whitaker in the United States. (See p. 
786). Besides allowing for differences in 
calorific value and pressure of the gas sup¬ 
plied, this arrangement is also intended to 
compensate for the alteration in the conditions 
which prevail when the burner has only just 
been lighted and is cool, and those which are 
present when it has reached its normal hot 
state. These new' burners are made for small 
candle-powers, as low as 33 mean hemispherical 
candle-power. ^ 

[This matter of a calorifii;; .standard has just 
teen commented upon fit tlib annual address of 
the President of the Gas Institute, who foresees 
its ultimate adoption. A very interesting 
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paper by Mr, C. Forshaw, delivered on this 
occasion, illustrates most forcibly the fact that 
there are other factors, apart from calorific 
value, such as flame-temperature, shape, and 
volume, which affect the performance of an 
incandescent gasfigfht. Mr. Forshaw also 
demonstrates how the incandescent illuminat¬ 
ing power of two gases, hydrogen and carbon 
monoxide, may be very different under appa¬ 
rently similar conditions, even though both 
have approximately the same calorific value. 
Mention may also be mad,e in this connection 
of the exhaustive experiments of M. Sainte 
Claire Deville, who has recently published an 
article in 2 "he Illuminating Engineer^ July* 
1909, summarising his views on the subject.] 

Relations between Company and 
Consumer. 

In my first lecture I referred to the valuable 
work of the Boston Edison Electric Illuminat¬ 
ing Company, in assisting the consumer and 
undertaking to advise him how to use his lights 
to the best advantage. 

This attitude has also been adopted by gas 
companies in the United States, and, I am 
happy to observe, by the most enterprising 
companies in our own country as well. For 
instance, the Gas Light and Coke Com¬ 
pany and other companies here fully realise 
the necessity of keeping the consumers 
thoroughly satisfied, and undertake for a small 
charge to maintain their gas burners and 
mantles in a satisfactory condition. 

The educational value of such a provision is 
proved by the fact that consumers not infre¬ 
quently eventually learn something of the 
adjustment of burners and mantles from the 
company’s representative, and prefer to save 
money by undertaking the supervision them¬ 
selves. On the oth^iw hand, it must be con¬ 
fessed, that they do not always realise the real 
economy of renewing mantles promptly as soon 
as the candle-power has begun to fail. 

The Gas Light and Coke Company make a 
practice of renewing mantles when their initial 
candle-power has dropped 25 per cent. This 
usually Occurs after abOuk 200 hours burning. 
We hkve thus an interesting analogy to the 

useful life*’ of glow lamps, which is usually 
assumed to be the time that^ elapses before 
their candle-power is reduced by 20 per cent, 
from their original valuO. 

The Company still undertake the superviaio 
of some 200,000 buraeta^ a»d it is probable that 
^vcty many more customers will now look after 
/their own installations who were originally edu¬ 


cated by the Company to do so. It is also inte¬ 
resting to learn that the Company make a prac¬ 
tice of thoroughly testing mantles supplied to 
customers, by a rigid specification involving 
both tests of life and candle-power, and show¬ 
ing resisting power against vibrations. 

In my present lecture I think I have said 
sufficient to indicate the exceedingly wide 
scope and scientific nature of the problems 
with which the gas profession has now to deal, 
and the enterprising manner in which many of 
them have been met during the last few 
years. In conclusion, I would like to em¬ 
phasise one point which follows as a natural 
consequence^ namely, the necessity for making 
provision for the adequate education of the 
young men of the future. 

During the last year a great figure in the 
gas industry, Sir George Livesey, has passed 
away, and I think some mention might be 
made on this occasion of the admirable de¬ 
cision of the Gas Institute, and those who 
attended a special meeting with the object 
of honouring his memory. It was decided to 
create a professorship of gas engineering in 
his memory at. Leeds University; the neces¬ 
sary arrangements have now been made, and 
this professorship may be regarded as an 
accomplished fact. 

I hope that this will lead to the prosecution 
of many researches of great value to the in¬ 
dustry with which Sir George Livesey was so 
long associated, and that manufacturers will 
promote the welfare of the scheme by en¬ 
couraging those who take advantage of these 
facilities. 


DBW-PONDS. 

The August number of the Geographical Journal 
contains an interesting paper by Mr. Edward A. 
Martin, F.G.S., on “Dew-ponds,** the subject, 
it will be r^embered, of a paper read before 
the Society last .^ession, by Mr. George Hubbard, 
F.S.A., whix^J^d to a considerable amount of 
correspondence in these columns. While agreeing 10 
a large extent with Mr. Hubbard as to the general 
principles on which these ponds are constructed, Mr. 
Martin differs from him as to the precise process by 
which they obtain that portion of their supplies which 
comes from fog md dew. According to Mr. Hubbard, 
dew cannot bd^feoeived by a pond unless the tempera¬ 
ture of its'surfisbedMasfaUen to the dew-point. Mr. 
Martiifs view is stated in the following paragraph:— 

^ The effect of radiation of heat from a pond upon 
the atr above it must be regarded, 1 think, in a 
different light to the effects of radiation pf heat from 
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the earth’s surface, e.g.^ the down-land. In the latter 
case, the heat rises with vapohr out of the interstices 
of the soil, and is dissipated into space. The soil 
being cooled, brings about the cooling of the stratum 
of air in contact with it. When the cooling reaches 
the dew-point, the best radiators receive a deposit of 
dew. But as regards radiation from the surface of 
the pond, we have seen that the surface temperature 
is such that it can seldom have effect in cooling the 
air above it, since the air is already at a lower 
temperature. The cooling of the air must have been 
due to other causes, and I doubt if equilibrium between 
the two is ever obtained. Take or>e' of the cases 
mentioned. At 9.50 p.m. the water was, everywhere 
in the pool, at 61®. The air immediately above it was 
56°. The water was, no doubt, losing heat, but the 
air was losing it more rapidly, and the temperature of 
the air would easily fall below dew-point some hours 
before that of the water did the same. In that case, 
the point of saturation being reached, the stratum of 
air must give out some of its moisture, and this would 
be rapidly assimilated into the pond. If evaporation 
of the pond were proceeding at the same time, this 
would tend to cause the point of saturation of the air 
to be reached the earlier. So I am inclined to think 
that dew may be received by a pond on its surface 
even while the pond-water itself has not yet fallen to 
dew-point. On the other hand, if it can only receive 
dew by chilling, as it is often said to do, the air above 
it, I cannot see how pond-water can ever reach a 
temperature at night time lower than in the air above 
it, which would be necessary, if there is anything in 
this alleged chilling, so long as there is no change in 
the weather. It could only happen after some hours 
of freest radiation, and by this time probably the early 
sun will have begun to warm the air, the effect of this 
being to increase the amount of vapour which the 
atmosphere could hold without being saturated, and 
hence removing all possibility of precipitation.” 

The point deserves to be furtherTSv^tigated, for it 
possesses not only a scientific interest, but, in view of 
the possibility suggested by Mr. Hubbard of employ¬ 
ing dew-ponds to supply water in certain lands which 
At present are waterless, a very practical one also. 


FORTHCOMING INTERNATIONAL 
EXHIBITIONS. 

Some interesting information with reference to 
forthcoming international exhibitions in various parts 
of the world has recently been given by the repre¬ 
sentatives of the United States Government in the 
•countries concerned. To commeaoe ^with the exhibi¬ 
tion to be held in Brussels in, it is reported 
that more foreign participation has beext^Aecured than 
for any former Belgian exhibition. The exhibition 
pounds are situated, on the south-eastern end of the 
Bois de la Cambre, a short distance from the centre 
•of the city of Brussels. The grounds occupy nearly 


two hundred acres, and are directly reached by a 
new extension of the Avenue Louise. Space has 
been secured by Belgium, the United Kingdom, 
Germany, Italy, Netherlands, Canada, China, Den¬ 
mark, Spain, Portugal, Guatemala, Turkey, Uruguay, 
and Persia. The last Belgian international exhibi¬ 
tion, held at Li^ge, granted space to exhibitors 
amounting to over one million square feet. In Berlin 
an international exhibition will be held in iqir, 
beginning on March i8th and closing on May i5th. 
The exhibits will represent means of traffic and travel 
by land and sea. the equipment of conveyances and 
lodging places for the convenience of the travelling 
public. The authorities permit any city to install an 
exhibit demonstrating the methods of lodging, in¬ 
structing, and entertaining foreign visitors. One of 
the aims of the exhibition management will be to 
attract the attention of foreigners to the various 
places of interest in Germany. The scope of the 
exhibition is indicated by the following divisions 
under which exhibits will be grouped :—(i) Railways, 
sleeping-cars, special trains, dining-cars, steamships, 
and equipments; (2) tourist agencies; (3) societies 
for the improvement of travel, tourist clubs; (4) 
summer resorts, baths, and places of recreation: (5) 
lodgings and maintenance; (6) guides and tourist 
literature; (7) industnes connected with travel, in¬ 
cluding cars, boats, airships, bicycles, and saddlery; 
(8) travelling equipments, comprising utensils, luggage, 
travelling apparel, outfits, photographic, optical, 
and similar apparatus; ( 9 ) expeditions and dis¬ 
coveries; (10) cinematographic reproductions and 
lectures. In Norway, an exhibition will be 
held at Bergen from Tune ist to September 
15th, 1910. This exhibition will be devoted to 
tourist and domestic industry exhibits. Foreign 
firms w'ho make a business of furnishing hotels, 
foreign steamship companies interested in Norway’s 
tourist traffic, and firms dealing in sporting goods, 
may, under certain conditions, exhibit goods through 
local representatives. In Mexico there is to be a 
celebration in 1910 of the centenary of the country’s 
independence. The people m e whole, are even now, 
it is said, taking an intefl»t in the coming celebra¬ 
tion. In Matamoros, for example, collecting boxes 
are placed in various public places for receiving volun¬ 
tary contributions. One or two entertainments have 
also been given to raise money for" the same purpose. 
As far as can be learnt, the actual celebration will take 
place on September I4tb, I5tb, and i6tb, 1910. 
Some of the larger cities will probably have two or 
three weeks devoted to the ** fiestas,” but on this 
matter each town will probal)ly make its own plans. 
In Panama, much interest is already being taken in 
the proposed world’s fair to be held in the city of 
Panama in 1915. It is stated that a number of pro¬ 
minent men have consented to be honorary presidents 
and \ice-presidents, and that ^several meetings have 
already been held. One of th# wealthy landowners of 
the RepubAic has given n beautiful site of three 
hundred acres in the Sabanas. 
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WOOD-PRESERVING PROCESSES IN 
GERMANY AND FRANCE. 

Various methods of applying preservatives to rail¬ 
road ties and telegraph poles have been in practical 
use in Europe for more than twenty years. It would 
be difficult to find in^y advanced;European State 
a single railway, telegraph, or telephone line the ties 
and poles of which have not been impregnated with 
an antiseptic composition. Figures are published 
relating to twenty German telegraphic lines, the 
impregnated poles of which were set at various 
intervals from 1877 to 1893, Cf those set in 1877 
about 35 per cent, were still sound and in use after 
twenty-six years service, and of thpse set from 1891 
to 1893 there are records of five lines upon which all 
the poles are stiU standing. Xhp American Consul- 
General at Hamburg says that the Bavarian postal 
service, after thirty years* experience, certifies that the 
known average life of impregnated poles in Bavaria 
is seventeen years and a half, and the German 
Imperial Administration calculated, in 1903, that the 
known average life of such poles was about sixteen 
years. In the meantime the work of impregnation is 
being more perfectly performed, so that future 
statistics will show better results. In France, the 
Eastern Railway Company announced, in 1889, that 
in the twenty-four years preceding 67 per cent, of its 
untreated oak ties had been replaced, while only 16 
per cent, of such as had been treated with creosote 
had been removed. Beech ties properly impregnated, 
according to the chief engineer of that railway, have 
an average life of thirty-five years. More recent 
conclusions reached in the same system were to the 
effect that 80 per cent, of creosoted beech ties were 
good after twenty-seven years of service, while only 
54 per cent, of oak ties treated in exactly the same 
manner were good after twenty-four years of service. 
The results of impregnation appear 30 conclusive and 
undisputed that it would be futile, says the Consul, 
to present further details on the subject. In recent 
years the most useful preservative agents in use have 
been chloride of zinc, creosote, and bichloride of 
mercury, applied by imbibition, or by impregnation 
by injection forced by th«' pressure of the air. This 
second method of treatment generally consists in plac¬ 
ing the wood in closed metallic recipients from which 
the air is pumped, and the liquid then introduced 
under high pressure. Until comparatively recently, it 
W'as very common to treat wood by injection under 
pressure of chloride of zinc, diluted with water. While 
this antiseptic is efficacious, it loses its qualities and 
becomes hygroscopic. To overcome these disadvan¬ 
tages, creosote was added to the mixture, and under 
the title of ** mixed impregnation this system has 
been adopted for the treatment of, white wood ties 
which are too chea}> to warrant the use of creosote 
alone. Hard wood tlcF, on the other hand, are im¬ 
pregnated with ci^eosote aloce, the general effect of 
which is to close tbe pores, coagulate the sap, and 
the micro-organisms in the wobd. The use of 
^xeosote alope is quite untumal in the treatment of 


telegraph and telephone poles, because of the odour, 
tendency to melt and run under the sun, and objec¬ 
tions raised by Hie men employed to deal with them. 
It is common therefore to use bichloride of mercury 
(the French Gq^rnment use sulphate of copper), the 
efficacy of which has been known since the middjle 
ages, when it was used to arrest decay and the action 
of insects. At. the Himmelsbach plant, near Frei¬ 
burg, this is used in 66 per cent, solution. The woqd 
is plunged into timber or cement receptacles, and 
there remains from ten to fifteen days. In this planjt, 
moreover, treated poles are given a special coating of 
some unknown antiseptic, which extends about two 
feet above, and two feet below the point where tfie 
pol^ enters the soil. This application protects tbe 
part where the .variations in humidity commonly 
attack the pole. In the Himmelsbach establishment, 
there are tanks for impregnating forty ties at ,a tim^, 
under pressure; these tanks being about sixty-five 
feet long, and over six feet in diameter. Their baths 
for treating telegraph poles are ninety-eight feet in 
length. 


HOME INDUSTRIES. 

TAe Wkisfy Industry .—The final report of the 
Royal Commission on Whisky and other potable 
spirits does nothing to confirm the rather general 
opinion that most of the spirit sold in public*houses, 
and the cheaper priced bottles, is deleterious in its 
rawness, and adulterated. On the contrary the evi¬ 
dence before the Commission ** failed to establish 
that any particular variety of whisky was specially 
deleterious.** Statements were not uncommonly 
made that raw spirits, and the cheaper variety of 
spirits consumed, for instance, at fairs, were specially 
liable to be deleterious, and to cause ** some of the 
more severe symptoms of intoxication,** but this 
evidence generally amounted to little more than a 
mere statement. As to adulteration, the Com¬ 
missioners “ were unable to obtain evidence pointing 
to the presence of any known deleterious substances 
in excessive quantity in these spirits (whiskies which 
had been obtained by Excise officers at fairs and 
public-houses in low-class districts in England, Scot¬ 
land, and Ireland), or that any foreign substances had 
been added to them.’* Wbat “ exce-sive quantity ** 
means in this connection is a little obscure, but the 
general conclusioMi is plain and reassuring. It is the 
conclusion arrived at by the Select Committee of 
1890-1, who in their report say, ‘‘Your Committee 
anranged with the Inland Revenue that about fifty 
samples of spirits'’should be collected from public- 
houses, shebeens, and fairs, in various parts of the 
country to asec^ain whether adulterations of a 
pernicious charadt^r might be put into them by the 
retailer befove being gfiven out to the customers. It 
is pleasing to say that not a single case of liuch adul¬ 
teration was found. They varied greatly in strength, 
being from 14 to 30 under proof, but the spirit was 
normak*’ 
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Absence of Adulteration .—The Commissioners were 
appointed to inquire whether in the general interest 
of the consumer, and in the interest of the public 
health, or otherwise, it is desirable to place restric¬ 
tions in the materials or processe< which may be used 
in the manufacture or preparation in the United 
Kingdom of whisky; to require declarations to be 
made as to the materials, proces-'es ‘ of manufacture 
or preparation, or age of any such spirit; to re¬ 
quire a minimum period during which «>uch spirit 
shall be matured in bond; and to extend any 
requirements of the kind mentioned to any such 
spirit imported into the United Kingdom. To all 
these questions the answer of the Commission is in 
the negative. They find that there is }Utle or nothing 
to be added to the Report of the Select Committee 
on British and Foreign Spirits appointed by the 
House of Commons in i8qo, presided over by Sir 
Lyon Playfair, and quoted above. As to “ What is 
whisky ? the report takes a mliddle course. It 
does not altogether agree with the purists that whisky 
is a very strictly defined thing—spirit produced in a 
pot still from either malted barley, as in the case of 
Scotch whisky, or from barley malted or unmalted, 
with certain additions of other cereals, as in the case 
of Irish whisky. The quantity of spirit made in Scot¬ 
land or Ireland from malt alone, or from a mixed 
mash of unmalted grain, has been far in excess of the 
quantity made from any other description of materials, 
and in recent years practically no spirit has been 
distilled at any Scotch or Irish distilleries from any 
materials other than malt and grain. ** The general 
conclusion,” say the Commissioners, ” therefore, on 
this part of our inquiry is that * whisky ’ is a spirit 
obtained by distillation from a mash of cereal grains 
saccharified by the diastase of malt; that * Scotch 
whisky* is whisky, as above defined, distilled in 
Scotland; and that * Irish whisky * is whisky, as 
above defined, distilled in Ireland.** 

Shop Assistants .—The Shops Bill introduced by 
the Home Secretary last week will not be passed 
this Session, and is not likely to pass without sub¬ 
stantial amendment. The Bill has been introduced, 
as the Home Secretary explained, with the object 
of promoting discussion in the country, **and to 
obtain, if possible, something like unanimous support 
for its principles.** The evils the Bill is intended to 
grapple with are admitted, bujt M the attempt to 
remedy them on the lines of the present Bill it may 
be found that the ** small man ** would sutler 
grievously. The basis of the Bill is that a shop 
assistant shall not, save as provided by this Act, be 
employed about the business of a shop for more than 
sixty hours (exclusive of meal ,ti^es) in any week. 
The limitation of hours would ^n^f aHect the larger 
shops to any appreciable extent, but„it would be 
otherwise with the small man. The hours of laundry 
workers, for instancei, are very long, and more than 
cover the whole time during which shops would be 
open if the Bill becomes law. Now they go to the 


little shops, but those under the Bill would be closed 
as well as the large ones. While an assistant's 
working week might be limited to sixtv hours, it 
would b? difficult to debar a man who, perhips with 
the assistance of his wife, is conducting a "^mall busi¬ 
ness, from the opportunity of making a little more 
money by bard work. There would be difficulty too 
with those shops in which branch post offices are con¬ 
ducted. Under the Bill shops would for the purpose 
of the transaction of post office business be exempted 
from the provisions of the Act to such extent as the 
Postmaster-General might certify for the purpose. 
It will seem to many a little incongruous for the 
law to insist that ^the needs of the people in respect 
of the purchase of food can be met by shops closing 
early, while for the sale of postage-stamps shops 
have to remain open until later hours. It is sought 
to meet the difficulty as to the Jews by giving, the 
Secretary of State power by order to declare any area 
specified in the order to be an area inhabited largely 
by Jews, and in any such area it shall not be obli¬ 
gatory to close a shop before two o’clock in the 
afternoon on Sunday if the shop is clo‘*ed for serving 
customers from sunset on Friday to sunset on 
Saturday. 

The Thames Steamboat Service. — Now that 
another attempt is being made to run a Thames 
steamboat service, it may be interesting to note the 
history of successive attempts to supply and maintain 
a Thames passenger service. The first venture of the 
kind was undertaken by the City Steamboat Com¬ 
pany, which was registered in 1845. It commenced 
with eight boats, and paid an average dividend of 
10 per cent for thirty years, giving a bonus of one 
£10 share for every two shares held. In 1875 it was 
merged into the London Steamboat Company, and 
at the time of its disappearance as a separate organ¬ 
isation it possessed 17 steamers built out of profits. 
The London Steamboat Company amalgamated, in 
addition to the City Steamboat Company, the Lon¬ 
don, Westminster, and Vauxhall Steamboat Company 
the Sun Steamboat Company, the Westminster 
Steam Packet Company, aaid the W^atennan’s Steam 
Packet Company. It started with a capital of over 

400,000, and Its gross earnings foi 1876.77-78 were 

115,000, ^^117.000, and 118,000 respectively. 
Then came the disaster to the Princess Aliccy and the 
steamboat service of the Thames has never recovered it. 
The Thames and Channel Passenger Company took 
over the business of the London Steamboat Company 
and undertook to pay 10 per cent, on its first and 
7 per cent, on its secc’id mortgage debentures, and 
to build a new vessel each year. It failed ; the gross 
receipts for 1879 being only 72,000. The Thames 
and Channel Steamship Company wus formed to tei|pe 
over its assets, but only lasted a few months. The 
River Thames Steamboat Gompany then took over 
the boats, ran them for two years, and went into 
liquulation. In 1888 tlie Victoria Steamboat Com¬ 
pany was-formed, to be soon followed by the River 
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Thames Steamboat Company, which was equally 
unsuccessful. The County Council’s experiment has 
ust ended in the disposal of the last of its boats at a 
rubbish price, fourteen having been recently sold for 
£S,S 00 - 

A Ring^Spinners" Association ^—As mentioned in 
these Notes some time ago, it is proposed to form a 
Ring. Spinners* Association for the purpose of keep¬ 
ing up prices, and the preliminary steps are now being 
taken. It is to be assumed that the promoters of the 
Association expect to be able to obtain a great 
majority of the ring* spinners for it would be difficult, 
if not impossible, to majhitain prices with any large 
number of outside weak sellers. If the Association 
were unable to obtain their minimum prices they would 
have to make stock or«stop machinery. Spinners 
will not stock at high prices. A meeting will be 
held on the X4th Adlgust to authorise the Provi¬ 
sional Committee to proceed with the formation 
of the Association, to'^^bmit proposals, and to 
elect a genertd committee. But hoiv will mini¬ 
mum prices affect markets where Lancashire has 
to meet competitors untrammelled by such limita¬ 
tions ? In this conitection it may be noted that 
according to the New York ** Journal of Com¬ 
merce** there is “an enormous increase already pro¬ 
vided for in the additions to cotton mill spindleage 
in New England and the South.** It is said on the 
same authority that this \*ear there wdll be the greatest 
increase in spindles in any year since the southern 
industry began, and that a further expansion in new 
mills is expected in rqio. “Ultimately,** says the 
“Journal of Commerce,” “it 4 expected that this 
increased spindleage will bring about a keen domestic 
competition, and will loWer the prices of goods, 
more particularly the hne tottons that will be ex¬ 
cluded from importation through the operation 
of the new law.” And this on top of the 
abnormal expansion in cotton spindles and looms in 
Lancashire ! 


GENERAL NOTES- 


Memorial XABLEts. — The London County 
'Council have, affixed to the house on Hampstead- 
heath known as f^Nbrth iJInd-place,** and previously 
as “a tablet beariug the inscription; 
“ WiUiaia £Er). of i;;hatbMi« 1708-1788, Prime 
Minister, lived here.*’ There seems but little doubt 
that this is the house where Pitt resided for some 
time in 1766 and 1767 when he suffered so terribly 
horn suppressed gout ^ to be quite unable to attend 
to^ affairs of State. A^thd^ picture of the great 
Minister is given Whately (Mr.'teren- 

vd(te*s private secretary) a i^ter date 4 30th Jtdy, 
1^7: “ Lord Chatham's state of health • ... is 


certainly the lowest dejection and debility that mind 
or body can be in. He sits all day leaning on his 
hands, which he supports on the table; does not 
permit any person to remain ip the room; knocks 
when he wants ^ything, and having made his wants 
known gives a signal without speaking, to the person 
who answered his call, to retire.*’ 

Tablets have also been affixed to No. i, Moreton- 
gardens, Kensington, for a short time the residence 
of Jenny Lind (Madame Goldschmidt), and to No. 
28, Hcrne-hill, where John Ruskin lived from 1823 to 
1843. 

Prizes Offered by the Society of Dyers 
AND Colourists. —The Council of the Society offer 
the following prizes for the solution of technical 
problems: — (I.) The Silver or Bronze Medal of the 
Society and £20 for a full investigation of the moi - 
danting properties of various tanning materials, more 
especially—(«) As to the relative affinity for cotton 
of the tannins of galls, myrabolams, sumach, divi- 
divi, &c. ; (i) as to the relative fastness of the 
colour lakes produced with these tannins and basic 
colours, in conjunction with antimony, tin, and iron ; 
{c) as to the best method of determining by volu¬ 
metric analysis, or other means, their relative mor¬ 
danting power. (2 ) The Silver or ^ronze Medal of 
the Society for the best critical essay (not exceeding 
10,000 words) on the treatment of effluents from dye- 
houses and textile factories. (3.) A prize oi £20 for 
a determination of the average degree of diminution 
in strength of three-standard cotton yarns, 2/40’s 
American, 1/50*5 Egyptian, 2/120’s South Sea Island, 
brought about by different bleaching processes. (4.) 
A prize of £20 for a full investigation of the average 
degree of tendering brought about in cotton yarn by— 
{a) cross dyeing in acid colours; and {b) dyeing ani¬ 
line black; with the object of fixing standards for the 
trade. (5.) A prize of £y> for a practical method of 
causing kemps, when presenit’ in yam or piece goods, 
to take dyestuffs equally with the accompanying wool. 
(6 ) A prize of;^20 for a practical method of dyeing 
full shades of basic colours on cotton fast to rubbing. 
(7.) The Silver or Bronze Medal of the Society and 
;^20 for a full investigation of the influence of the 
various substances pmsent in natural indigo in respect 
to their induence upon the dyeing of wool by the 
fermentation vat^^iand the depth, bloom, and fastness 
of the shade obli|jaj^. All papers, &c., sent in for 
competition must delivered free, on or before 
December 31st, 1909, to the Honorary Secretary of 
the Society, Mr. Bmst T. Holdsworth, Pearl Assur¬ 
ance-buildings, M«ket-street, Bradford, from whom 
further particulars may be obtained. The Worshipful 
Company of Dye» also offer a Gold Medal to be 
awarded b^ the Council of the Society. The medal 
will be kno|^ “j^o^i^ers Company's Research 
be ^iveh for “ the best, scientific or- 
tdchihcal investigatiBh connecttid with the tinctorial 
arts” submitted to the Society for publication before 
the 3i8t December, iqoq. 
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PROqEEDiNGSOF THE SOCIETY 

CANTOR LECTURES. 

MODERN METHODS OF ARTIFICIAL 
ILLUMINATION. 

Hy Leon Caster, A.M.LE.E. 

(Editor of the Illumtnaiing Engineer,) 

PART IV.* 

Introduction. 

In my two first lectures I have dealt with 
^as and electric lighting. I now propose to 
deal with systems of lighting which, naturally, 
lack some of the advantages associated with 
these highly-developed methods, but yet have 
themselves certain advantages, and notably 
those of portability, of being self-contained, 
and to some extent independent of the supply 
of fuel from without. 

Both candles and oil lamps are of very 
ancient origin. Dr. Bohm {Jlluminating 
Enginee^r, February, 1908) remarks that 
oil lamps of a kind were met with in the 
most ajncient Roman illustrations, while 
splinters of resinous pine were used even in 
the age;of Homer, Candles apparently were 
of PhcBnician origin, and the Emperor Con¬ 
stantine jis said to have illuminated Byzantium 
by candies on Christmas - eve in the fourth 
century.. It is remarkable to reflect how com¬ 
paratively stationary the manufacture of can¬ 
dles seems to have been until the last century, 
when the production of stearine and the 
ingenious invention of a wick that did not 
require snuffing made the candle a more 


* The Course. coniitted of four locturot, delivered on 
February r5th and 22nd, and March ist and 8 th. In re¬ 
arranging the material for publication in the journal, the 
lecturer has preferred to divide it into six parte. 


practical article ; it is, however, still worthy of 
remark that one of the witnesses (a member of 
a prominent firm engaged in the candle¬ 
making industry) examined before the Com¬ 
mission on the standard candle of this country 
so late as 1881, confessed that he had never 
contemplated any tests of illuminating power. 
The treatment of the wick, the quality of wax, 
and other details, were the subject of very 
careful attention, but it hardly seems to have 
been adequately realised that the main busi¬ 
ness of a candle was to give light. 

Dishes of liquid oil and fat w^ere employed 
even by the most ancient nations; we find 
that they w'ere used mainly for purposes of 
ornament rather than for the purpose of pro¬ 
viding actual illumination. Indeed, this use 
of the oil lamp prevails in many churches at 
the present day. I may mention as an illus¬ 
tration the lighting of Santa Sophia, a church 
in Constantinople, which Mr. J. B. Fulton 
recently described in an article in the Illumi- 
na/ing Engineer, 

Candles, too, are still very' frequently em¬ 
ployed for decorative purposes, and for the 
religious and other associations connected 
with them, sometimes forming an essential 
part of the ceremonial. 

In this connection I may refer to a remark¬ 
able book recently published in Vienna by von 
Benesch, in which an extremely interesting 
collection of ancient illuminating apparatus, 
including many tasteful designs of candle 
holders, oil lamps, <!i:c., dating from the 
Middle Ages to the nineteenth century, is 
described and illustrated. 

Oil Lamps. 

The discovery of oil in America about i860 
led to the development of the petroleum lamp 
proper. Yet the early lamps were not vastly 
better than those that preceded them. For 
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instance, it was not .at once that wicks were advance. Oil lamps, however, formed the 
devised capable of drawing up the oil from standard method of illuminating streets before 
below in a satisfactory manner, and therefore gas was available. 

lamps were provided with a reservoir placed The ordinary petroleum lamp is often unjusti- 
at a higher level than the flame, thus allowing fiably condemned for certain defects which are 


Fig. 41. 



Illumination of Chukch of St. Sophia by Sma;.l Oil-Lamps. 

the oil to be fed by gravity. The invention of not inherent in it, and can be avoided by suit- 

the^himney by Argand, and the draught so able design. In country districts the lamps are 

producedi was again a great improvement, so widely used that there is still room for the 
and the substitution of a ring*shaped wick for careful study of the best methods of producing 

the flat variety previously used was also an and utilising the light produced from oil even 






Aufust J7. »909- 


JOURN^J- OF THE ROYAL SOCIETY OF ARTS. 


:8i7 


at the present (Jay. This matter formed the 
subject of discussion at the International 
Petroleum Congress held at Bucharest in 
1907, when papers were presented by M. Aug. 
Pihan, Herr Proessdorf, and myself. A reso¬ 
lution was moved after my paper asking that 
the Congress should study and decide upon a 
type of domestic lamp fulfilling the condi¬ 
tions of the greatest safety and highest 
efficiency; and this suggestion was formally 
adopted. 

This question of safety is indeed a very vital 
one to the success of oil lamps, and previous 


Government, last year, I believe, introduced 
legislation specifying the exact conditions to 
be fulfilled by oil used for illuminating purposes 
in that country. Naturally, such a specifica¬ 
tion can only be applied to the Roumanian 
type of oil, and might not answer if used in 
connection with the Russian or American 
variety. 

M. Pihan, on this and other occasions, has 
presented details as to the correct method of 
testing oil lamps, and the paper by Herr 
Proessdorff, in which 150 lamps were examined, 
is a useful record of the research on lamps 


Fig. 42. 
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to the Congress many prizes had been offered 
for a lamp which would satisfy the required 
conditions, but without one being dis¬ 
covered which was considered worthy of 
the prize. 

It may also be pointed out that the design 
of any particular lamp must take into account 
the nature of the petroleum which is intended 
to be used with it. For instance, a lamp in¬ 
tended for American oil would not serve equally 
well for use with the Russian variety, nor, pro¬ 
bably, would the type of chimney favouring the 
best conditions of combustion be the same in 
the two cases. The result of trying to burn a 
variety of petroleum different from that for 
which the lamp is designed, will probably only 
lead to the production of incomplete combus¬ 
tion, a smoky flame, and a sniell. 

Recognising this fact, the Roumanian 


burning petroleum of different kinds that has 
recently been carried out. 

Another very interesting point was touched 
upon by M. Guiselin {IlluminatingEngineer^ 
Vol. 1 ., March, 1908), who demonstrated how 
greatly the light from an oil lamp was affected 
by the quantity of oil in the reservoir. An 
increase of 20 per cent, m the illuminating 
efficiency can be secured by keeping 700 
cubic centimetres of petroleum in the reservoir, 
instead of 500. This can be easily understood 
when we remember the need to facilitate the 
capillary action of the wick. Consumers are, 
therefore, recommended to keep their lamps 
well filled up. • ^ 

Some very complete researches on the oil 
lamp as a standard, were communicated by 
Dr. A. H. Elliott at the second annual Con¬ 
vention of the Illuminating Engineering Society 
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last year, and in the discussion the importance Incandescent Oil Lighting. 

of careful attention to the wick was dwelt upon. The coming of the incandescent burner 
One of the speakers referred to a new suggested a new method of utilising liquid 
non-combustible asbefetos type. I have the fuels. It had been realised that if a liquid 
privilege of showing you to-night a new type of illuminant could be vapourised and mixed 


Fig. 43. 
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BUILT UNDER KITSON LICENCE. 

Sectional Block of Kitson Burner. 


non-combustible wick, due to Dr. B. Monasch, 
and composed chiefly of carborundum. This 
same authority has recently contributed a 
study of the ordinary kitchen oil lamp, and 
has pointed out that the reflector commonly 
provided with these lamps is of faulty 
design. 


with the correct proportions of air, it might 
be utilised to heat an incandescent mantle, to 
even greater brightness than is obtained by 
gas of the ordinary variety, according to the 
calorific power of the vapour generated. One 
of the earliest methods of utilising petroleum 
in this way was the Kitson system, according 
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For.ms of Incandesckni’ Oil Lights. (The Emf'Ire Light.) 


to which the petroleum was compressed at 
about 50 lbs. to the square inch in a suitable 
vessel, and then forced through a soft brass 


Fig. 45. 



Blanchard Portable Table Lamp. 

tube of very small bore into a heating vessel, 
and subsequently through a needle orifice to a 
suitably-designed Bunsen burner. This system 


has found a considerable field for lighthouse 
illumination, and especially in isolated posi¬ 
tions for which a self-contained portable method 
of generation is desirable. 


Fig 46. 



Blanchard, Lamp High Candle-power, 
Commercial Form. 

The most recent example of the Kitso.i 
system, the Empire Light, sold in England 
by the United Kingdom Lighting Trust, is an 
entirely portable, self-contained lamp, in 
which an improvement is introduced by 
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arranging the heating vessel in a vertical 
position quite close to the burner instead of 
above it. 

2 he Blanchard system again utilises a 
self-contained lamp equipped with an inverted 
mantle, a special feature being the existence 
of a second Vapourising chamber in which the 
heavier fractions of the oil can fall and be 
vapourised by their close connection with the 
mantle itself. It is claimed that one gallon of 
low quality paraffin oil in connection with the 
mantle used in this lamp will give an illuminat¬ 
ing capacity of 18,000 candle hours. The use 
of an inverted burner also enables small units 


Fig. 4;. 



The Petrolite Lami*. 

to be supplied with gte^ter ease, lamps yield¬ 
ing from 75 to 1,200 candle-power being avail¬ 
able. An ingenious tnd interesting device 
used in this lamp is the method of registering 
the level of liquid in the vapouriser, which 
must be entirely closed and so adjusted as to 
withstand many times the pressure which it 
is likely to experience. This consists of a 
magnetic needle on the outside of the vessel, 
which is controlled by a magnetic float rising 
and falling with the liquid within. Lamps for 
outdoor lighting are stated to bum 20 hours 
without requiring further attention. A con¬ 
venient portable form of lamp is shown in 
Fig. 45. 


The Petrolite Lamf, an example of which 
I have also on exhibition here to-night, repre¬ 
sents another development in this direction. In 
this lamp the air is sucked through a porous 
vessel impregnated with suitable hydro-car¬ 
bons, a draught being provided by the use of a 
fairly long chimney. One advantage claimed 
for this lamp is its safety. 

The principle and modus operandi of the 
petrolite lamp are essentially as follows :—The 
container consists of a highly absorbent and 
incombustible stone. This stone, which is 
perforated to allow for the passage of air, is 
placed in the container and filled with 
petrol, which is immediately absorbed by the 
stone. 

When lighting the lamp, the insertion of a 
lighted match in the opening of the burner 
gallery causes immediately a slight draught 
in the chimney, sufficient to produce a suction 
in the inner burner tube. The cold air thus 
drawn into the lamp has to make its way 
through the peiforation of the stone saturated 
with petrol. During this passage the air is 
being carburetted with vapour, and this diluted 
gas, while being drawn up the burner tube, 
meets on its way with a further supply of cold 
air from the outside. Both are automati¬ 
cally mixed in the exact proportion to give 
a very hot Bunsen flame with perfect com¬ 
bustion. 

It is therefore suggested that the evapora¬ 
tion of the petrol in the lamp is not produced 
by heat, but b> causing a draught of cold air 
to pass through the petrolite container. In 
this way the burner produces a sufficiently hot 
Bunsen flame for the most brilliant incan¬ 
descent light, while the temperature of the 
lamp body is^ldWer than that^’of the surround¬ 
ing air, thus eliminating one of the many 
sources of danger. 

As has been shown, the evaporation of the 
petrol by a draught of cold air is caused by 
the up-draught of the chimney. As, however, 
this draught can only act in the upward direc¬ 
tion, but never in a sideways or downward 
direction, it is claimed that the lamp, if over¬ 
turned, immediately becomes extinguished, 
and that, therefore, there is no danger of 
fire even if the whole lamp is smashed to 
pieces. 

Its safety been attested by the British 
Fire Prevention Committee, while it has also 
been approved by the London County Council 
as an emergency light for theatres and other 
places of public entertainment 

This lamp has been subjectedj^to very ex- 
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haustive tests by Professor}. T. Morris, who 
found that it gave a 40 candle - power 
light for one hour on ozs. of *695 spirit at 
IS. 3d. per gallon. This works out at {d. per 
hour, or about 5 hours of 40 candle-power light 
for id. 

With a double chimney the lamp gave a 
58 candle-power light for one hour on 2 ozs. 
of the same spirit at the same price, showing 


Petrol-Air Gas Lighting. 

A considerable amount of interest has been 
aroused in what are known as ** Petrol-Air 
Systems.*' They all depend on the genera¬ 
tion of a mixture of petrol vapour with air 
in definite proportions, the air being passed 
through suitable vessels and carburetted 
with the illuminating gas. The actual de¬ 
tails of the apparatus by which this is 



Lucisca Lamp. 

cost at between Jd. and Jd. per hour; this 
latter test giving 37 hours of 58 candle-power 
light for id. 

Yet another form of portable incandescent 
lamp utilising petroleum is the Lucisca lamp 
of Messrs. Falk, Stadelmann and Co. 

I cannot here dwell on other types of oil 
lamps» of which there are many more to be 
found in the market. 


(General View.) 

achieved vary considerably. Briefly, how¬ 
ever, the main essential quality of all is that 
the mixture generated at the burner should 
contain a smallj proportion of petroleum Va¬ 
pour mixed with air, and that the composition 
of this mixture should be automatically main¬ 
tained constant. The machine by which this 
is accomplished usually consists of a small 
hot-air engine, operated by the gas it pro 
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duces, together with a suitable blower, car¬ 
buretter, and gas-holder; in some cases the 
motive power is supplied by a falling weight, 
whic’' is newly wound up from time to time, 
or, where available, water power. 

Such machines are designed with a view 
to being as easily controlled and as automatic 
as possible ; once the engine is started, 
which should only take a few minutes, the 
apparatus, it is claimed, ought to continue 
its functions automatically. 

One difficulty against which the system 
had to contend in the past was the condensa¬ 
tion of liquid in the pipes in cold weather. In 
addition, in defective systems, it was found 
that, as the burners were turned on and off, 
and the load on the machine varied, the 
quality of gas did not remain constant, so that 
the illuminating value of the lights was re¬ 
duced, and they tended to smoke, &c., unless 
readjusted. The best modern systems, how¬ 
ever, claim to have completely avoided this 
difficulty by suitable design of the plant. In 
this connection I may refer to a discussion on 
the point which has recently been taking place 
in the columns of the Jllutninatnig Eti^ineer 
(August, 1909, pp. 549 and 561 to 568), in 
which several prominent experts connected 
with petrol-air lighting took part. All con¬ 
tended, however, that these defects were not 
to be found in the best •modern plants. 

Naturally in the time at my disposal I can 
only refer to a few examples which are repre¬ 
sentative of this method of lighting. By the 
kindness of the makers, complete working 
plants of the Aerogen, the Machine Gas Syn¬ 
dicate (Cox’s system), and National Air-Gas 
Company’s types are on exhibition. In addi¬ 
tion to those exhibited on this occasion, which 
I now propose to describe, I may mention the 
De Laitte, Praed, Litz, Mitchellite, and Loco 
systems, which, however, do not by any means 
exhaust the types available. 

Aerogen Gas (Messrs. Strode and Co.).— 
Aerogen gas is claimed to be a perfectly 
uniform mixture, the machine being con¬ 
structed to keep the percentage of hydrogen 
vapour per cubic foot of air constant. The 
petrol-feed and the air compressor work in 
unison, so that the proportions of petrol and 
air never vary. The. carburation and com¬ 
pression are effected simultaneously in the 
same chamber, and an even temperature is 
maintained in the generating chamber by 
means of the water contained therein. 

The petrol is lifted from the petrol chamber 
and discharged into the carburetting chamber 


as required, so that there is no possibility of 
its being flooded by an excess of petrol. A 
small gasholder is provided which serves as 
an antifluctuator and maintains a uniform 
pressure. 

The whole mechanism is self-controlled. 
The machine works quickly when the maximum 
output is required, and slowly when little gas 
is used, and stops automatically when no more 
gas is required. The gas mixture consists of 
95 per cent, of atmospheric air and 5 per cent, 
of petrol vapoufj this percentage being main¬ 
tained automali|4fly by the mechanism under 
all conditions. 

As advantages of the method it is claimed 
that (i) the gas has a high illuminating power, 
thus enabling the gas consumption to be 
small ; (2) small sized pipes can be used to 
convey the gas t<^,.the burners ; (3) additional 
air being drawn in by the burners during com¬ 
bustion has a cooling effect on the burner, 
thus maintaining a longer life for the mantles 
and burners than can be obtained with gas of 
a poorer quality; and (4) owing to the small 
amount of gas consumed the consumption at 
the burners is silent. 

With the motor-driven apparatus a specially 
constructed gas-meter is provided, through 
which the gas passes. This meter records the 
amount of gas used and controls the petrol 
feed. When all lights are turned out the pro¬ 
duction of gas is regulated to keep the motor 
running only. ^ . 

The makers state that aerogen gas can be 
stored in any quantity, and is not liable to 
condensation When storage holders are 
used for country house lighting, an automatic 
valve is provided so that when the general 
lights are turned out the holder is fully 
charged, and the gas supply to the motor auto¬ 
matically turned off, stoppings the working of 
the apparatus, and leaving the borage holder 
to supply any lights required during the night 
or in the morning, without the necessity of 
running the engine. 

With the weight-driven machine the light is 
always available, so that there is no necessity 
for a storage holder, and economy is effected 
by dispensing with the motor, thus saving 
consumption of gas to drive the motor. The 
weights can be supported from a side wall, 
or suspended over a disused well, the required 
drop being from 25 to 30 feet. A steel gantry 
can be provided to carry the weight where a 
wall or well cannot be made use of. 

It is further stated that the gas can be trans¬ 
mitted for long distances, installations being 
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in use where the gas is transmitted a distance 
of over eight miles. 

Aerogen gas has a specific weight of i*2 
compared with air. Its odour is not un¬ 
pleasant, but is distinctly perceptible in cases 
of escape. One gallon of petrol is said by the 


Cox*s Air Gas System (The Machine Gas 
Syndicate, Ltd.).—The demonstration given of 
this method is mainly intended to show the 
absence of condensation. The main outlet of 
the machine, Fig. 51 (No. 12 in Fig. 51), is 
connected on to a coil, which is immersed in 


Fig. 49. 



Aerogen Weight-driven Petrol-Air Gas Plant. 


makers to produce 520 cubic feet of gas, and 
three cubic feet of gas, used with an incan¬ 
descent mantle, to yield an illuminating power 
of 40 candle-power. 

A general view of the weight-driven and 
wat;er-driven plants will be obtained in Figs. 
49 ind 50. 


ice and salt, and kept at 15° C below zero th^ 
whole time during the lecture ; nevertheless it 
will be seen that the light appears to be un¬ 
affected. Cocks are fitted in the coil at various 
bends, and anyone can satisfy himself by open¬ 
ing one of them that no liquid has collected. 

The machine, as illustrated in section, may 
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be briefly described as follows:—The petrol- In this process it collects all the vapour and 
container is at the top and numbered 8 and 9, evaporates the films found on the grid, and 
the inner vessel containing the petrol, and the passes up through pipe 4, through valve 5 into 
outer one water for sealing the floating bell, 9. the gas holder. The amount used or drawn 

The safety of this arrangement is claimed to from the holder 7 determines the position of 

liejin the fact that there is no possibility of the this holder, which in turn controls the delivery 
container bursting, the bell 9 following the dis- of petrol and air to the carburettor by means of 

placement of petrol as it is used in the machine, the connections, 20, 24 and 25. (See Fig. 52.) 

After starting the machine, petrol cock 23 is This machine is claimed by the makers to 


Fig. 50. 



Akrogen Water-driven Petrol-Air Gas Plant. 


turned on full and feeds * through pipe 22 to be very simple in operation, and within [the 

valve 21, which is controlled by levers ^0 and understanding of almost anyone, care being 

20, lever 20 being controlled by the position of only required in keeping it clean and lubricat- 

holder; the petrol passing valve 21 is con- ing. In addition it is stated that the machines 

veyed down pipe 28 and drips on to grid 3 have been fouijd to work quite satisfactorily 

which rotates ; this grid is so constructed that under very vari^ climatic conditions, 

each drop of petrol is spread into a thin film. National Air-Gas System *—An illustra* 
When started the hot-air motor drives blower tion of this method of petrol-air gas lighting 

13 f the air is drawn in at the inlet, passed is afforded by the apparatus which, by the 

round the jacket of hot air engine, and along kindness of the makers, I am privileged! to 

casting 1, through the grid in the carburettor, be able to show you this evening. This 
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method utilises also about per cent, of 
petrol vapour, and it is stated that i,6oo cubic 
feet of gas are produced per gallon of petrol 
costing 6d. The essential details of the 
method are connected with the method of 
obtaining a uniform gas from the carburettor, 
where the air is charged with petrol vapour. 
This uniformity must, of course, be main¬ 
tained, even though the differences in the flow 
and volume of the air passed through are very 
great, and there are considerable fluctuations 
in temperature. 

In this method a hot-air engine and ^ir 
blower are utilised in order to generate the 


Fig. 51. 



Automatic Petkol-Air Plant. (Cox’s System ) 


gas, and special arrangements are necessary 
in order to control the admission of air. 
This is now accomplished by a thermostatic 
control, which is arranged to admit automatic¬ 
ally spread supplies of carburetted and non- 
carburetted air. There is also a relief air- 
valve by which the air is allowed to escape 
when not actually required for the production 
of gas. In addition, it is stated that the 
quality of gasoline used is particularly safe. 

One result of the small aAlbunt of petrol 
vapour mixed with the air is claimed to be that 
the products of combustion are less poisonous 
than in the case of gas, and it is said that the 
apparatus has even been successfully applied 
to the lighting of greenhouses, dtc. 


The general nature of the process by which 
gas is generated will be understood from Figs. 
53 and 54. The apparatus mainly consists of 
a hot-air engine, an air blower, a vertical 
cylinder containing the supply of petrol, and 
a carburettor connected by a series of pipes 
and valves to a small gas holder, the whole 
being self-contained and perfectly automatic 
in working. (See Fig. 54.) 

The engine is actuated by a burner, 20, con¬ 
suming gas produced by the apparatus, and 
this drives the blower, i. After leaving the 
blower the air is divided into tw'O streams, 
the right hand supply passing to the valve, M; 
the supply on the left flows direct to the car¬ 
burettor, in its passage through \^hich it is 
caused to impinge on the surface of the petrol 
and becomes* impregnated with proportionately 
more or less vapour, according to the amount 
of gas being used. Thus, if only a small 
quantity is being consumed, only a small 
volume of air is passing slowly over the given 
surface of oil in the carburettor, and becomes 
impregnated with a large amount of vapour, 
and therefore requires diluting in the mixing- 
box» N, to a very considerable extent by air 
from the air valve, M, in order to bring the 
proportion of hydrocarbon vapour down to 
per cent, of the whole. When a large number 
of burners are turned on, a large volume of air 
with a greater speed of flow is passed over 
the same given surface, and, as the time 
during which it is in contact with the petrol is 
far less than when only a small quantity was 
being used, it necessarily contains less hydro¬ 
carbon vapour, so that a proportionate part of 
the volume of air passing into the mixing-box 
requires to be cut off in order to keep the 
mixture uniform. This is done automatically 
in the following manner:— 

The air valve, M, and the gas valve, o, 
which work in contrai^ directions, are con¬ 
nected to, and are operated by, the rise and 
fall of the bell (or upper part) of the gas 
holder, which is controlled by the main valve, 
Q. Thus, if more burners are turned on, the 
holder falls, and proportionately closes the air 
valve, M, and opens the gas valve, o. WHien 
the burners are turned off the reverse action 
takes place, and thus a uniform gas is obtained 
under varying demands. 

In order to replace the heat lost in vapouris-' 
ing it, and to keep the petrol of a normal 
specific gravity, the heated water from the 
cooling jacket of the engine is circulated 
through a chamber underneath the carbu¬ 
rettor, and the heat abstracted (which is 
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Fig. 52. 


DESCRIPTION. 

X. Air Valve Casting. 2. Carburettor. 3. Carburettor Grid. 4. Gas 
Inlet Pipe. 5. Gas Holder Valve. 6. Gas Holder Outer Portion. 7- Gas 
Holder Bell. 8. Petrol Tank. 9. Petrol Tank Cover. 10. PetrM Tank 
Filling Plug. II. Gas OutUit Pipe, x2. Flange. 13. Blower. 14* Hot Air 
Engine. 15. Brass Hot Pipe. 16. Engine Burner. ^ Gas Tul^ in 
Engine Burner. 18. Gas Cock. 19. Carburettor Drain Cock. 20. Con¬ 
trolling Lever. 21. Sight Fe6d. 22. Petrol Pipe. 23. Petrol Cock. 
24. Adjusting Rod for Petrol. 25. Adjusting Rod for Air. 26. Adj^ting 
Rod for Engine Burner. 27. Petrol Feed Tube. 28. Sight Feed Tube. 
29. Sight Feed Plug. 30. Sight Feed Lever. 3*^ Engine Buraer 
32. Baffling Plate. 33. Engine Connecting Rods. 3^ Engine Crotshead. 
35. Engine Crosshead Pm. 36. Engine Crosshead Guides. 

Cylinder. 38. Engine Piston. 39. Engine Gudgeon Pins. 40. Engi^ Dis¬ 
placer. 41. Engine Displacer Guide. 42. Engine Jacket. 43. Ifimglne 
Crank. 44. Engine Fly Wheel. 45. Blower Vanes. 



Sectional VieW of Machine Gas Syndicate Petrol Air-Plans. (Cox’s System.) 


greater or less, according to the quantity of 
gas being made) is thus replaced. The 
temperature of the water is controlled by 
automatically cutting down the supply of gas to 
the engine burner, this being the source of the 


heat,, according to fhe numl^er of burners in use. 
A constant level is maintained in the carbu¬ 
rettor, the petrol'being supplied automatically 
as required from thq tank, c, by means of the 
boat feed, a. 
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Petrol-air plants are intended mainly for use 
in remote country districts, (fee., where gas or 
electricity is not available. However, an 
interesting development seems to have been 
recently recorded in Romford* where a number 
of adjacently situated shop-keepers propose to 
co-operate ai?d erect a comni9n air-gas gener¬ 
ator, anticipating that the result will be 
cheaper than the local gas supply. 

But it is still mainly in districts where 
electricity and gas are not available that petrol 
air-gas plants are particularly acceptable, for 
example, in the lighting of country residences. 

Fig. 53. 



Nahonal Air-Gas Plant. (General View.) 


This is a field for which acetylene has also 
great merits, and there is, therefore, naturally 
some competition between these two illumin- 
ants. A r^sumd of the merits of both 
methods, may be found in the recent 
communications to the Illuminating En- 
gineer, to which reference has already been 
made (August, 1909), and also in a paper by 
Mr. C. Bingham and some correspondence 
which followed, published in the same journal 
in the previous year (Vol. I., 1908, p. 547)! 

One thing may be said with certainty, how¬ 
ever. A consumer who contemplates installing 
a plant of this kind would do well to go to a 
thoroughly reliable firm, and ensure that he 
receives the best workmanship available. With 
h plant of this kind, the daily running of 
which depends upon his own exertions, suc¬ 


cess is only attained when the arrangement 
runs practically automatically and smoothly. 
The result of poor workmanship or old- 
fashioned apparatus may be continual trouble 
and inconvenience to the user. For instance, 
reference has been made to the fact that, 
unless this is properly provided against, con¬ 
densation in the pipes is apt to occur ip cold 
weather, and the householder may find his 
lights fail on a frosty winter’s night. 

Most of these systems claim that 1,000 
candle-power hour can be produced at a cost 
in the neighbourhood of one penny or even 
less ; and with petrol at its present price, there 
can be no doubt of the cheap running costs of 
such systems. 

Naturally," precautions have to be taken 
as regards the storage of such an in¬ 
flammable substance as petrol. The fire 
insurance companies insist upon the actual 
plant containing the petrol being installed 
outside the house ; it is, therefore, obviously 
desirable to utilise a form of generator which 
should be absolutely automatic, and should 
require attention at not too frequent intervals. 

On the other hand, the actual gaseous 
mixture in the pipes is admitted to be usually 
of such a composition as to render it almost 
impossible for an explosion to occur, and the 
smell of escaping gas, though distinct, is said 
not to be unpleasant. In the case of such 
gases as ordinary town gas and acetylene, on 
the other hand, it is of course admitted that 
the production of an explosive mixture, owing 
to an escape, is a possibility, though accidents 
due to this cause are now certainly very rare. 

Alcohol and 01 her Self-con iained 

Methods of Incandescent LiciHTiNCJ. 

While dealing with self-contained lamps 
using liquid fuels, some mention should be 
made of lamps using alcohol. The coming of 
the incandescent mantle led to the develop¬ 
ment of a number of lamps of this kind, some 
using a wick to bring the alcohol to the incan¬ 
descent burner, and others depending upon a 
suitable gasifying chamber and a draught. 

Fig. 55 shows an illustration of a spirit lamp 
of the wick type which is taken from an in¬ 
teresting little book on this subject recently 
published in Germany (W. Brusch, “ Die 
Beleuchtungsarten der Gegenwart”). Th^e 
support of the incandescent mantle in this 
case consists of copper, brass, or any good 
conducting metal. It is arranged to bend 
round the burner nozzle and partially to en¬ 
circle the wick tube. In this way a portion of 
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the heat of the flame can be communicated to of the admission of air is accomplished by 
the alcohol. The admission of vapour to the turning the ring c» 

burner can be regulated by an adjuster con- In the case of lamps intended for outdoor 
trolling the orifice at the nozzle ; it thus passes lighting a somev'hat different arrangement is 



through the nozzle and is ignited above the 
gauze in the usual way. 

When the lamp is first kindled it is necessary 
tb promote the formation of vapour by pte- 
heating. This is done \iy applying a match at 
the hole ^hown in the fiigure at d. Regulation 


necessary, bsfoanse it is advisable to restrict 
the apparatus obstructing the light in a down¬ 
ward direction »io a minimum. Vapourising 
arrangements am therefore inserted above the 
burner. An outdoor lamp of this type, as 
made by Messrs. Schuchardt and Co.^ of 
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Berlin, is shown in Fig. 56, which is taken bons of different specific gravity, alcohol has 
from the source previously quoted. The spirit a constant composition, consisting of liquid of 
is poured in the vessel through the orifice, the formula OH. This theoretically 

When the chain o is pulled the cock at h is should make it easier to produce a perfect 
opened, which allows a certain amount of type of burner, and complete combustion. In 
spirit to pass through the fube into the pre- addition, while alcohol is admittedly not a 
heating chamber by the second tube ^ the very inflammable liquid, and will not easily 
spirit is also allowed to pass into the vapouriser vapourise, it has also the property of mixing 
a. This consists of a tube filled with asbestos, with water, and is, therefore, readily extin- 
which promotes a uniform vapourisation of the guished by a water douche. In many coun¬ 
spirit. The vapouriser is thus heated by the tries, again, there is no natural oil supply, but 


Fig. 55. 



Alcohol Incandescent Lamp, with Wick. 


flame at j', which is kindled by insertion of a on the other hand, the agricultural possibilities 

match through the funnel-orifice at /. of the locality make it an easy matter to 

A pull at the chain z cuts off the supply of secure a supply of alcohol for illumination, 
spirit at a and thus extinguishes the flame. One difficulty in this respect, of course, is the 
It may also be mentioned that the supply of question of suitable adulteration of the alcohol 
vapour generated is automatically controlled, so as to render it unfit for human consumption. 

A strong evolution of gas forces back the In Russia, in the past, alcohol intended for 

liquid in a. The intensity of this lamp is stated burning has frequently been purified from the 
to be abbut 75 candle-powofiothe consumption adulterating constituents, and afterwards sold 
of spirit per hour being about 140 0.0. for drinking; the Russian Government, hW- 

Alcohol has several advantages ^for use as ever, offered very high prizes for the discovery 
an incdndescent illuminant^ Unlike petrol of a method of adulteration which could not 
and petroleum, which contain a somewhat be nullified in this way. 

uncertain composition of, vatkius hydro-car; In passing, a few words may be said about 
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the use of various other systems of liquid fuels, 
which have been found of considerable value 
for lighting railway carriages, drc., and in 
other cases where portability is extremely 
desirable. In these systems various hydro¬ 
carbons are frequently liquefied under con¬ 
siderable pressure, stored in cylinders, and 
may then be carried about at any particular 
destination. One of the oldest systems in this 
country is the Pintsch oil gas system in which 
oil gas is subjected to a pressure of 6 to 7 
atmospheres per square inch. 


Fig. 56. 



Alcohol Incandescent Lamp, with 
Vapourising Chamber. 

The Blaugas again is a special liquid ilf 
luminating gas produced by distillation o 
minerals, such as crude petroleum. The gas 
is then compressed at the exceptionally high 
pressure of 100 atmosphere's. 

Yet another system of a kindred nature is 
the Wolf gas, which has been described in the 
IlluwHnattnj^ Engineer (Vol. I, 1908, page 
^81), and a specimen of which, through the 
kindness of Dr. Achner, is on exhibition 
to-night. You will be able to form your 
own conclusions as to the compact nature of 
the apparatus. This gas consists mainly of 
Such hydro-carbons as ethylene and ethane, 


and it is claimed to be influenced to an 
exceptionally small extent by external temper¬ 
ature. 

Most of these gases have been rendered 
much more useful by the coming of the in¬ 
candescent mantle, for some of them are 
credited with an exceptionally high calorific 
value; this leads to a high efficiency in the 
burner, Wolf gas being credited with about 60 
to 70 English candle-power per cubic foot of 
gas consumed per hour. 

ACETVtnNE LIOHTINCI. 

Jntroducfwn.-^i must now turn to an illu- 
minant which has made immense strides of 
recent years, namely, acetylene. For a more 
complete sketch of this method of lighting, I 
must refer you to the well-known Cantor 
lectures of Professor Vivian Lewes on the 
subject. 

Acetylene lighting has only been developed 
to perfection by dogged perseverance, and 
many were the difficulties which early workers 
in the field had to contend against. For in¬ 
stance, acetylene itself seems to be an 
especially sensitive gas which it was difficult, 
at one time, to procure in a state of purity, 
and which tended to form ** polymerides,’* 
possessing undesirable qualities, such as un¬ 
pleasant odour, and explosive tendencies. 

In addition, impurities such as phosphone 
rendered the gas liable to spontaneous com¬ 
bustion, and were also said to be responsible 
for the slight haze which used, at one time, to 
accompany the burning of acetylene in a room. 
Again, a mixture of seven of air to one of 
acetylene is very explosive. Nowadays, 
however, very careful purification has re¬ 
moved many of these defects, and attention 
to keeping the generator cool, and other 
matters, has prevented the tendency to poly¬ 
merise to a great extent. To-day it is possible 
to burn acetylene without much smell, and it 
is said that the gas itself could be rendered 
absolutely odourless were it not for the danger 
attaching to such a gas, which would, of 
course, be liable to escape without detection 
ih the event of a leak. 

In passing, it is interesting to recall that 
some of the early work in connection with 
acetylene was done in this country, Humphry 
Davy in 1836 sfu\ 3 fied' the subject, and after¬ 
wards Berthelot in 1866 took the matter up 
atid showed the complexity of the re-actions 
taking place in its combustion. Subsequently 
in 1892 Moissan published the results of some 
expetiments of the manufacture of cafbide 
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with the electric furnace, and experiments 
were also made by Wilson in the United States 
and the late Mr. Worth in this country. 

Notwithstanding the early work in this 
country it may be noted that the actual 
amount of carbide manufactured here is ex¬ 
tremely small in comparison w’ith that in most 
other European countries and in the United 
States. For instance, according to ** The 
Annuaire International de 1 *Acetylene ** for 
1908, the United States heads the list w'ith 
35,000 tons per annum, and the other countries 
follow in the order name<^, It^ily, France, 
Austria-Hungary, Switzerland, Sweden, Nor¬ 
way and Portugal, Germany, and, lastly. Great 
Britain with onl> 1,000 tons. 

I should also like to draw your attention to 
the striking example of the co-operation 
between those interested in different branches 
of science that the production of acetylene 
affords. The hydraulic engineer is interested 
in the w'ater-power which is almost invariably 
used for carbide manufacture, the chemist and 
physicist are interested in the problem of its 
manufacture and combustion, and the illu¬ 
minating engineer finally is interested in the 
use of the light obtained. Curiously, too, it is 
from water that the power to manufacture 
carbide is obtained, and it is with water that 
this carbide gives off acetylene gas; the 
person carrying a tin of carbide in his pocket 
can be said, in a very literal sense, to be 
carrying bottled-up natural energy. 

Generating Apparatus ,—The development 
of the generators themselves does not fall strictly 
within the scope of my lecture. It was at one 
time the subject of discussion whether the 
carbide should be allowed to fall into water, or 
whether water should be allowed to drop on to 
the carbide. At the present day both methods 
are employed, and there are varieties of appa¬ 
ratus which show a gradual gradation from 
one type to the other. In the ** Annuaire 
International de TAc^'tylene,^^ an interesting 
compilation of information relating to this 
method of lighting for 190S, some account is 
given of the different types of generating 
apparatus in use in France and other coun¬ 
tries. In France and Italy methods depend¬ 
ing on the dropping of water on to carbide 
prevail, while in Switzerland and Holland, on 
the other hand, the carbide ^^jyater system is 
predonunant. ... 

The general nature of a modern automatic 
generating, plant will be understood from 
w^iich illustrate that ex- 
iUs evening by tbe:St^n 4 ard -^i^cety- 


lene Co. The principal parts of the plant are 
as follows : —A, the generator ; B, the washer ; 
c, the holder and tank ; D, the purifier. When 
the plant is in action water is allowed to flow 
from the tank, E, through the valve, U, into 
the generator, A. The acetylene produced 
then passes through the washer, B, into the 
bell, at C, thus causing it to rise. 

When the holder is about half full, the 
control tap, u, is automatically turned off and 
no more gas is generated. As the acetylene 
is used up, however, the bell will fall and turn 
the control tap on again, so that once more 
generation takes place. This automatic action 
goes on until the charge of carbide is ex¬ 
hausted. Meanwhile the gas used for burning 
passes out of the holder through the purifier, 
D, on to the burner. 

One feature of this plant is that two distinct 
generators arc provided, as shown. When 
one generator is worked out it can be cut out 
of action to receive attention. When recharg¬ 
ing the first generator on the left, the second 
tap, w, would be opened so that the water 
could pass into the second generator on the 
right, and the first tap, w, is closed. The 
cover of the first generator may then be 
removed, the sludge run off through the cock, 
G, the generator cleaned out, and a fresh 
charge inserted. Various drain-pipes, S, s, s, 
.... are provided to run off any accumulated 
water. 

More recently quite a number of ingenious 
improvements have been introduced, one 
method, the “ Brikettide ” system, utilising 
briquettes composed of granular carbide com¬ 
pressed into cakes with some inactive binding 
material. For these briquettes it is claimed 
that they are not hydroscopic and, therefore, 
do not deteriorate in quality with time and 
storage, and also that they immediately cease 
to evolve acetylene when withdrawn from the 
water. The inconvenient tendency towards 
“after-gassing,” which resulted in the accumu¬ 
lation and ultimate escape of gas when the 
generator was turned off, was thus claimed to 
be avoided. Similar efforts in this direction 
had previously been made. For instance, the 
carbide was compressed into cakes alnd 
coated with paraffin or sugar. 

Acetylene Burners .—The design of the 
acetylene burners has recently been imprqved 
to such an extent as to remove many of the 
early troubles to a great extent and notably 
in the direction of avoiding their tendency to 
becoqne choked up. One cause for this habit 
of early burners was the fact that metal was 
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used. Nowadays, refractory materials, such Another direction in which notable develop- 
as steatite, are used. One notable improve* ments in acetylene have been introduced is its 

ment has been the introduction of a burner in application to incandescent mantles. The 

which two flames at an angle play upon one acetylene flame so produced is extremely hot, 


Fig. 57. 



Acetylene Plant (the Standard Acetylene Company), General View, 


Fig. 58. 



another; the flame temperature and eflSciency and this leads to very efficient results, perhaps 
is increased thereby, and it is also claimed as much as 100 candle-power per cubic foot of 
that the tendency to choke is less. The gas per hour being obtained in special cases ; 
modem acetylene burner probably yields about unfortunately, this vety high, temperature 
30Candle-power per cubic foot of gasper hour, causes mantles to deteriorate somewhat 
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Fjg. 59. 



TROUVf: PORTAIILK ACETYLENIC LAMP. 


Fjg. (o. 



XuRR Portable AcETVLEim Lamp. 


rapidly, and it has been found necessary to^ 
make them exceptionally small and stout. It 
has been claimed that the Hella Bushlight, 
of which we have an example on exhibition, is 
specially suitable for the acetylene flame, as 
the refractory needles of which it is composed 
are able to stand the temperature better; the 
durable nature of this mantle is also said to* 
render it particularly serviceable for portable- 
lights, for which liquid fuels are, of course^ 
specially intended. 


Fig. 61. 



Portable Acetylene Lis^hts, — Portable 
acetylene lights are of comparatively early 
origin. The chief difficulties experienced have 
been connected with the regulation of the 
pressure and the provision of means of check¬ 
ing surplus evolutions of gas and after-gas- 
ing.’* Some forms of portable lamps are 
shown in Figs 59, 60, and 61, which are taken 
from the before-mentioned " Annuaire Inter¬ 
nationale de rAc^tyl^ne.” The early Trouv^ 
pattern of lamp (Fig. 59) could not be regarded 
as practical to-day as there were not adequate 
methods to check over-production of gas. An 
improved form lamp due to M. Turr is shown 
in Fig. 60. It will be seen that by turning the 
knob at c the vessel containing carbide at E 
can be raised or lowered in the surrounding 
water which enters from the outer vessel, D. 
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The cock, F, merely serves to control the flame 
at H. 

In the Ccrckcl lamp shown in Fig. 61, 
again, the water in the reservoir, A, is allowed 
to fall through the pipe, T, at intervals, so as 
to flood the carbide within the vessel at B, 
compartment by compartment. When the 
level at c is reached, the charge needs re¬ 
newal. 

Many other forms of improved lamps have 
been introduced equipped with very ingenious 
devices to control the evolution of gas. 
Portable lamps have, of course, found a great 
application for cycles and automobiles ; the 


be utilised to-day under a pressure of ten atmo¬ 
spheres if certain directions are observed, in¬ 
cluding the insertion of some suitable porous 
substance into the containing vessel. (Fig. 62.) 

More recently a much greater development 
has been achieved through the use of the 
comparatively cheap liquid acetone, which 
possesses the remarkable property of dissolv¬ 
ing about 240 times its own volume of acetylene 
at a pressure of lo atmospheres, and a tem¬ 
perature of 15 degrees. Such a vessel of 
acetone saturated with acetylene gas at this 
pressure will, therefore, liberate 215 times its 
own volume when the pressure is reduced to 


Fig. 62. 



Dissolvko Acftylene Outfit 


first lampof this kind is stated, in theabove men¬ 
tioned periodical, to have been introduced by 
Mr. Jtier, about i8g8. They have also been ap¬ 
plied with success to the lighting of mines and 
collieries. One advantage which they are 
claimed to possess in this connection is that 
the acetylene fiame is .stiffer than an oil one, 
and is therefore not so readily extinguished by 
a gust of wind. It is also pointed out that an 
acetylene fiame, for a given amount of light, 
consumes a relatively small amount of oxygen 
as compared with oil, and therefore does*, not 
so readily vitiate the atmosphere in restricted 
spaces. 

Dissolved Acetylene .—I may next refer to 
what is perhaps one of the most interesting 
directions in which acetylene has progressed, 
namely, its preparation in a liquid condition. 
The convenience of dissolved acetylene was 
early realised, but there were many initial 
4 i£ 5 cultie 8 to overcome, and not a few serious 
explj^sipns. Dissolved acetylene, however, can 


ordinary atmospheric value. Tubes of one litre 
capacity, containing about 100 litres of acety¬ 
lene have been proved to be of very great 
value where portability is the chief con¬ 
sideration. 

Special Uses of Acetylene .—It may next be 
desirable to say a little on the special circum¬ 
stances under which acetylene lighting is parti¬ 
cularly satisfactory. Like the other systems 
with which we have been dealing, acetylene 
lighting is essentially a self-contained portable 
system, and mainly comes into use where 
electricity and gas are not available. It may 
indeed be said to fill positions very similar lo 
those for which petrol air-gas is intended, so 
that the competitieit between these two systems 
of illumination fiatiirally somewhat keen. 

In addition, acetylene may be said to repre¬ 
sent all stages of portability, from the gene¬ 
rator down to the tube filled with liquid acety¬ 
lene. For instance, in France and Germany it 
is not uncommon for a small town, or even the 
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market place in a small town, to invest m an 
acetylene installation. In country railway 
stations ag-ain acetylene installations have 
been found to have a great field. 

Like petrol-air lighting, acetylene also com¬ 
mends itself for the lighting of country resi¬ 
dences. But here, again, the point should be 
emphasised that it is very essential to secure 
good workmanship. In the case of acetylene 
lighting it is particularly desirable that all 
piping should be properly laid and all joints 
absolutely gas-tight; consumers may be ad¬ 
vised to have work of this kind undertaken by 
a specialist in acetylene lighting. It is far 
better to pay a little more and secure a reliable 
form of plant-and sound piping, than to invest in 
a cheap installation which is a constant source 
of trouble and annoyance. Many reputable 
firms are willing to enter into an agreement to 
execute free any repairs which occur within a 
given period after installation, thus making 
themselves responsible for tfie plant being in 
good order. 

There are, however, many other cases in 
which dissolved acetylene is particularly ser¬ 
viceable. For instance, w'hen it was necessary 
to instal a generator on a railway train, the bulk 
taken up by the apparatus was a considerable 
disadvantage. More recently, however, liquid 
acetylene seems to have proved very con¬ 
venient on quick trains. All that is necessary 
is to instal the cylinder and connect up to 
the pipe ; at the end of a series of journeys, 
when the cylinder has been nearly exhausted, 
it is handed over to be re-charged and 
replaced by a new one. There are on record 
many instances of railway trains having 
maintained their lighting for many hours in an 
emergency. For instance, a train lighted by 
dissolved acetylene, which was blocked in a 
snowdrift in America, was once able to supply 
light without interruption for twelve days on 
end, and it is stated that in many of the 
carriages of the American Lackaw'anna Railway 
Company, cylinders only need re-charging 
every two months. Another field in which 
liquid acetylene might be expected to play a 
useful part is for omnibus and tramcar lighting, 
and 1 think that the importance and com¬ 
mercial advantage of lighting the inside of 
these vehicles in a reasonably satisfactory 
manner, demands the attention of omnibus 
companies. Again, liquid acetylene has been 
utilised for emergency lighting on festive 
occasions in churches. 

Naturally acetylene obtained in this way 
tnust always be somewhat more expensive 


than when obtained from a generator, but this 
is compensated for by the convenience. 

The coming of the incandescent mantle, 
however, has given new life to the application 
of systems of liquid gas to railway trains. 
At one time such systems were in danger 
of being ousted by liquid acetylene, and 
Professor Vivian Lewes introduced a system 
by which methane gas was mixed with acety¬ 
lene, so that a compromise between the cheap¬ 
ness of the one and the high illumination 
obtainable from the latter w^as arrived at; 
this, however, was in the days of flat flame 
lighting. At the present day the arrival of 
inverted mantles capable of standing the 
vibration of trains has given to ordinary 
gas a powerful weapon, and the use of liquid 
gas in this way is not to be despised. 

At the same time the introduction of the 
metallic filament lamps, which are particularly 
suited to the low voltages that can be em¬ 
ployed on electrically lighted trains has proved 
a great help to electric lighting. One very 
real advantage possessed by such lamps is the 
fact that their installation would diminish the 
power output necessary from the generator, for 
a given illumination, by at least one-third. 

Acetylene Lighting of Buoys, Beacons^ 
^c. —Lastly, I would like to refer to one 
field in which liquid acetylene has found a 
very extensive application indeed, namely, the 
lighting of buoys and beacons, &c., in in¬ 
accessible places. Those who are interested 
in this subject I should like to refer to a recent 
article in the Illuminating Engineer lyoX, I., 
1908, p. 905). 

Acetylene has been applied to lighthouses, 
and the lighthouse at Chassiron, one of the 
earliest to be illuminated by acetylene in 
France, now utilises an incandescent mantle 
illuminated by acetylene and credited with 
105 candle-power per cubic foot. 

But it is for small isolated buoys and beacons 
that acetylene has been found to be chiefly 
valuable, for a tube of liquid acetylene can be 
installed and replaced with great convenience. 
Canada has found such installations of very 
great value for buoys on her great rivers, and 
Sweden, whose mrritime system of illumina¬ 
tion is exceedingly important, has employed 
dissolved acetylene very extensively. By the 
kindness of the Acetylene Illuminating Com¬ 
pany, Limited, I am able to show' you a most 
ingenious automatic devicei for use with buoys 
of this character. The working of the appa¬ 
ratus is based upon the action of two surfaces^ 
one of which is black and absorbs solar radia- 
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tion, while the other reflects it. This gives 
rise to a difference in temperature, and conse¬ 
quently an unequal expansion during the day 
which causes a valve to close and cut off the 
supply of acetylene, thereby effecting great 
economies. During the night, however, when 
the sun’s rays are absent, the valve is open for 
th^ same reason that it closes during the day¬ 
time, and the apparatus is thus made com¬ 
pletely automatic. Similar devices using the 


Fig. 63. 



Dalsn Solar Valve, which automatically cuts off 
the main supply of Acetylene in Daylight. 

property of the selenium cell, the resistance of 
which is enormously diminished by the action 
of light, have also been employed. 

Another ingenious automatic device manu¬ 
factured by the same company—the Dalen 
apparatus, on exhibition to«night—is arranged 
to cut off all gas except a bye-pass, and 
then to re-admit the hill ffow of gas again 
at certain regulated intervals, lo this way we 
obtain an i^utomatic flashlight apparatus which 


is serviceable in two ways. In the first place 
the flashlight is more serviceable to attract 
attention in mists, &c., as a fluctuating light 
is more readily detected than a steady one. 
In addition it permits a great saving of gas to 
be accomplished. For instead of burning the 
light continuously it is now extinguished for 
certain definite intervals of time and only 
flashed occasionally. For instance, a flash 
of a duration of one-third of a second every 


Fig. 64. 



Dalen Acetylene Flashlight Apparatus. 


third second would lead to a saving of 90%* 
The economy in gas over a long period may 
therefore be very considerable, and the use of 
this arrangement in conjunction with the solar 
valve referred to above, has been of great 
service in enabling buoys so equipped and 
placed in remote situations to be left unattended 
for much longer periods of time before a fresh 
charge of acetylene is needed. 

Oxy-acetylene Welding and other De- 
velo^ments,'---T)xtte are, of course, other 
important developments of acetylene light¬ 
ing with which 1 cannot deal in any detail in 
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the space at my disposal, and which do not 
fall so strictly within my province in describing 
methods of illumination. I may, however, 
mention the use of the oxy-acetylene blow-pipe, 
which, in conjunction with a suitable incan¬ 
descent material, is capable of producing a 
very powerful light, and is found very service¬ 
able in connection with cinematograph dis¬ 
plays, &:c. Oxy-acetylene welding, again, is 
a very important recent development, which 
has been much assisted by the use of tubes 
of dissolved acetylene. The convenient sim¬ 
plicity of the apparatus utilising merely tubes 
of compressed oxygen and dissolved acetylene 
renders the process specially serviceable when 
no other source of power is available and in 
situations in which it is desired to carry the 
welding outfit from place to place. This, how'- 
ever, is an interesting subject which hardly 
falls within the scope of my present lecture. 

The Costs of Various Illuminants. 

Having now briefly described the chief 
modern systems of illumination, I may, per¬ 
haps, be expected to give some account of 
their relative costs. As I have explained be¬ 
fore, I myself do not attach very much value to 
Tables of this description, partly because of the 
difficulty in ascertaining the exact conditions 
under which they were compiled, and also be¬ 
cause the results, even if they are obtained on the 
same basis, will often prove to be misleading if 
applied to actual practicabconditions. I have 
examined a series of Tables of this kind recently 
published : in some cases it was impossible to 
compare them with any precision owing to the 
different methods used in expressing the 
results. 

I have, however, brought the costs down to 
the same basis, and compiled the following 
Table therefrom, which may perhaps be re¬ 
garded as representative of average con¬ 
ditions :— 

Cost of Gas, Oil, ox Electric Energy only 

PER 1,000 Candle-power.— -Hours (Electricity 

4d. per unit; Gas, 2s. 6d. per 1,000 cubic feet; 


Carbide, 3d. a lb.; Petrol, is. 2d. a gallon; 
Paraffin, is. 7d. a gallon). 

d. 

Electric flame arc... o i 

High pressure gas . . . o i J 

Incandescent high pressure oil , o 11 

Petrol air gas ... o iJto2 

Electric mercury vapour lamps .... o 2 

Self-intensifying gas lamps. o 2J 

Incandescent mantle (low pressure) o 3 


t. d. 

Alcohol incandescent lamps . o 3 

Electric open white arc lamps .... o 3 

Enclosed arc lamps. o 4 

Helion electric glow lamps. o 4 

Moore tube (electric) .. o 4^ 

Tungsten electric glow lamp. o 5 

Osmium electric glow lamp . o 6 

Alternating arc lamp . o 64 

Argand gas burner . o 7 

Tantalum electric glow lamp. o 7^ 

Miniature arc lamp . o 

Nernst electric glow lamp. o 7J 

Metallised electric glow lamp. o 84 

Oil lamp . o 9 

Flat-flame gas burner. o ii 

Carbon filament electric glow lamp i 24 


How'ever, I consider that in reality, though 
such Tables are very useful (provided that the 
assumptions are clearly stated), as a means of 
comparing the efficiency of the source itself, 
they are certainly rarely reliable in any practi¬ 
cal case where it is desirable to obtain a given 
value of illumination. For one thing, it is 
obviously absurd to compare a 1,000 candle- 
power unit with a small candle-power glow 
lamp; light for light the high candle-power 
source may be of a higher efficiency, but then 
we rarely wish to instal such a source in an in¬ 
terior of moderate dimensions ; and in any case 
the diffusion of light would probably be so un¬ 
satisfactory from a single high candle-power 
source, that we should prefer a number of small 
sources, even if less efficient. Naturally too, 
there are very often many other conditions 
quite apart from cost w’hich come into the 
problem. 

For instance, the method in which the 
candle-power is specified in the case of 
different sources may vary considerably. 
Electrical sources are usually, but not invari¬ 
ably, expressed in terms of mean spherical 
candle-power, though mean hemi-spherical 
candle-power, or even horizontal candle-power 
is often used. In the case of gas lamps, 
however, it is customary to express the light 
from the lamp in terms of horizontal com¬ 
ponent m England, though in Germany the 
use of mean spherical candle-power is some¬ 
what more usual. 

These and many such like considerations do, 
I believe, usually render general comparisons 
of costs misleading when applied to pracj:ical 
conditions. When the assumptions made are 
clearly stated they havr a certain value for 
reference, but any lighting engineer must 
necessarily consider each case on its merits. 
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PALO AMARILLO RUBBER. 

The Palo Amarillo tree was discovered h few 
years ago on the slopes of the Sierra Madre, and 
upon investigation it was found to be a botanically 
unknown species. It is known in Mexico under a 
number of common names, such as palo amaiillo, 
palo Colorado, papelillo, and cucuracho, the first- 
mentioned name being generally used. It occurs in 
the dry semi-tropic zone on the slopes of Sierra 
Madre, at an elevation of 900 to 4,800 feet, gener¬ 
ally being found above the oak zone, and frequently 
reaching as high as the pine zone of the mountains. 
It extends southwards from Durango to the southern 
part of Oaxaca, along the Pacific coast, growing on 
rather poor, rocky or sandy volcanic soil, and it often 
forms a part of the xerophytic plant formations that 
have established themselves on the dry mountain sides. 
The tree grows to a height of between twenty and 
thirty-four feet, with a trunk diameter of from seven 
to twelve inches. In the inner bark of the stem and 
its branches occur numerous latex-bearing vessels, 
containing a semi-liquid fluid of milky whiteness, 
which solidifies on contact with the air. Chemical 
examination of this latex shows that it contains from 
7-3 to 157 per cent, of rubber, and from 19 per cent, 
upwards of resins. The United States Consul at the 
city of Mexico says that he has personally analysed 
seventeen latex samples from difibrent parts of the 
tree, and from trees growing in different soils. The 
latex from the lower parts of the trunk contains the 
higher percentage of rubber, as is the case with all 
rubber-producing trees. The branches carry a latex 
containing mainly resins, the rubber being about 3 to 
6 per cent., and occurring in a form which makes it 
very difficult to be separated from impurities. The 
coagulation of the latex is not easy, although it can 
be accomplished. The resulting rubber is of inferior 
quality and would commercially be classed with 
Guayule rubber, which, it is stated, has commanded 
a price of about one shillfrrg and threepence, where 
the price of first-class wild Para rubber was three 
shillings and ninepence, per pound during the last 
year when rubber prices were low. It may be noted 
that rubber made according to modem methods from 
the ordinary Mexican rubber tree— Casti/la elastica-— 
has reached the highest standard of Para rubber and 
has realised the same price. The product of the palo 
amarillo tree being new, the test of time, which after 
all is the most important one, has not yet been 
applied, but taking into consideration the low tensile 
strength, the large percentage of resins, and the rapid 
deterioration of the latex through enzymes, it is not 
very likely that palo amarillo rubber will show a 
better result than the rubber obtained from the 
guayule shrub. The rubber is easy to vulcanise by 
the ordinary methods. The exploitation of the latex 
of palo amarillo is beset with considerable difficulties. 
The Consul states that he has tapped these trees in 
au the different manners generally employed in tap- 
pjlq^g Hevea, Manihot, Castilla, P'untumia, PTcus, or 
SapHun trecs^ and he has used over twenty of the 


different tools and implements, patented and em¬ 
ployed in the rubber fields in Brazil, Central America 
and Africa, and he says that the proper method of 
tapping palo amarillo is not easy to determine. It is 
claimed that the palo amarillo tree is very easily pro¬ 
pagated. A young branch cut from a growing tree 
and planted in the ground will grow. Commercially 
this does not mean much as the exploitable age of a 
palo amarillo tree must be at least ten or eleven years. 
A tree of this age does not give a very large amount 
of latex. The ordinary Mexican rubber tree, Castilla 
elasticsf can be exploited when eight years old, and 
it then gives a larger yield of latex per annum than a 
ten yekr did palo kmarillo tree. Considering that the 
latex of th% former contains from 25 to 47 per cent, 
of pure rubber, against about eight per cent, in the 
palo amarillo latex, it is difficult to see the advantages 
of the latter under cultivation. 

A TELE-VISION INSTRUMENT. 

Writing in the Au^st number of Knoivled^e^ Dr. 
Alfred Gradenwitz gives a short but interesting 
account of an instrument just invented by Mr. 
Ernest Ruhmer, of Berlin, which is the first actual 
solution of the problem known by the barbarous 
compound, tele-vision. Dr. Gradenwitz had an 
opportunity of inspecting the machine before it was 
sent to Brussels for demonstration before the pro¬ 
moters of the Universal Exhibition which is to be 
held there next year, and of which a complete tele¬ 
vision apparatus, costing the sum of ^^250,000, will 
be the principal feature. The demonstration appa¬ 
ratus has been produced at a cost of ^250, and owing 
to its more elementary construction only lends itself 
to the reproduction of simple patterns, consisting of 
squares arranged in di&rent combinations. A pro¬ 
jection apparatus throws the pattern on a screen 
bung up on the wall. The screen is a square divided 
into 25 square sections. 

“ Behind each of these sections,” writes Dr. 
Gradenwitz, ”is arranged a highly sensitive selenium 
cell in which, by a novel process, inertia has been 
absolutely eliminated. It thus responds instan¬ 
taneously to any variation in lighting it is exposed to. 

“At the receiving station is arranged a similar 
screen, divided into the same number of sections, 
each of which communicates with the corresponding 
section on the transmitting screen. While the actual 
system used in transmission is kept secret, this much 
may be stated, that a highly sensitive mirror galva¬ 
nometer reconverts the fluctuations of current pio- 
duced by fluctuations in luminous intensity on the 
transmitting screen into corresponding light varia¬ 
tions. To the right of the leceiving screen is seen 
the accumulator battejiy, supplying the current to the 
tele-vision circuits. 

“As soon as a perforated pattern is inserted into 
the projector, a telegraphic reproduction of the pic¬ 
ture is seen to appear at the very moment it is thrown 
on the transmitting screen. The sluggishness of the 
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cells has been compensated to such a degree that the 
telegraphic picture will respond practically instant¬ 
aneously to any motion. In fact, a reproduction 
obtained at most in a few minutes with the photo¬ 
telegraphic apparatus so far constructed is here 
achieved in a fraction of a second, so that several 
phases of a motion can be reproduced within a second. 

<< It is hard to realise what sum of laborious work 
had to be expended in constructing even this rela¬ 
tively simple apparatus. In fact, each section, with 
its selenium cell and mirror galvanometer device, is 
an apparatus of precision in it.self, while the definite 
apparatus will be composed of 10,000 elements of the 
same kind. Each selenium cell will have to be 
w'ound personally by the inventor, who never entrusts 
his work to anybody else.” 


on the right-hand half of the dial, the places west, and 
slow of Greenwich, being on the left-hand side. The 
clock can be set by turning the disc either from the 
front or from the back, so that if it is desired to 
ascertain the time at any place abroad at a given time 
in London, or other place, the disc can easily be set 
to give the information. The corresponding times 
for all other places will also be indicated on the dial. 

The clock is at present on view in the hall of the 
Society’s House wheie it may be seen by members 
until Wednesday, September ist. 

BELJGIUM IN THE PAR EAST. 

In recent years Belgium has displayed decided 
energy in the direction of the expansion of her alieady 



World’s Ti.me Indicator. 


A UNIVERSAL TIME INDICATOR. 

A clock, of entirely new design, and knowm as the 
“ World’s time indicator,” has recently been made 
by Messrs. Kendal and Dent. Its principal object 
is to show at a glance the time all over the world. It 
consists of a clock movement, in front of which (in 
lieu of the customary hands) a disc is mounted which 
revolves with the earth once in 24 hours, having the 
hours I p.m. till 12 midnight, and i a.m. till 12 noon, 
painted on its outside edge, the hours being divided 
into intervals of five minutes each. In the same plane 
as the disc is a fixed plate or dial with a circular 
aperture to accommodate the disc. The dial has 
Greenwich painted on the top, the names of the otter 
places being arranged at such distances from Greenwich 
that at any moment the corresponding time for any 
part of the world is shown. Greenwich being in the 
centre, the places which are situated in the east, and, 
consequently, are fast of Greenwich time, are painted 


important trade in the Far East, and the relatively 
conspicuous position she now holds among the* 
European nations, whose rivalry for commercial* 
supremacy in that quarter of the globe is of the 
keenest, show^s that her eftorts have not been exerted 
in vain. Ihe Belgian Government intends to par¬ 
ticipate in the International Exhibition which is to 
be held at Tokio, and will, it is asserted, use every 
endeavour to make Belgium’s exhibit one of special 
prominence. The Government has also decided to 
install its diplomatic anti consular officers in the East 
in more imposing quarters. A splendid new building 
for the Belgian J.egation at Peking is now’ nearing 
completion, arrangements have been made at Shang¬ 
hai for an imposing consulate-general, while at Toltio 
a similar building is to be erected. At Seoul, the 
Corean capital, a new' residence’ has lately been built 
or the diplomatic repicsentative of Belgium. These 
undertakings on the part of the Belgian Go\ernment 
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mecessitate considerable increases in the annual 
budget, but such expenditure is looked upon by the 
•commercial community in the country as an excel¬ 
lent investment for the nation. According to the 
American Consul at Li^ge, it is only since 1896 that 
Belgium has made serious efforts to enter the field 
•of commercial activity in China. During that year 
the Belgian Minister at Peking notified his Govem- 
anent of the possibility of a Belgian firm being 
awarded the contract for building the Peking- 
Hankow railway line. The Belgian Minister of 
Foreign Affairs immediately called together a group 
•of financiers and manufacturers of railway material 
to look into the question. This meeting resulted in 
the organisation of the Socidtd d*£tudes de Chemin 
•de Fer cn Chine, that at once took the matter in 
hand. Important orders were given to Belgian firms 
for railway rolling stock and other material, and this 
iproved to be Belgium's initial move in the expansion 
of her trade with the Far East. Prior to 1905 
•the efforts made by Belgians to foster closer com- 
•mercial relations with China, being largely confined 
to the action of single individuals or firms acting 
independently, were not productive of results in keep¬ 
ing with the immense possibltties offered by the 
Chinese market, and at the same time were far from 
doing justice to Belgian commercial and industrial 
activity. The subsequent agitation in the commer- 
•cial world, brought about by a full realisation of these 
conditions, led eventually to the organisation in Brus¬ 
sels of the Chinese-Belgian Chamber of Commerce, 
an institution having for its object, primarily, the 
Rouping together of all interested industries, and 
.assisting in every possible manner in developing and 
fostering their relations with the East. Supplying 
•manufacturers and commercial bodies with informa¬ 
tion relative to the important markets of China, 
pointing out the kind of goods likely to meet with 
favour, and the prices for which such goods could be 
readily sold, emphasising the numerous opportunities 
for developing Oriental trade, encouraging a spirit of 
dnitiative on the part of Belgian industrial interests in 
•taking advantage of these opportunities, supplying 
(the Chinese merchants with information that would 
facilitate the exportation of their products to Belgium, 
and the purchasing in that country of goods that 
.could find a ready sale in China, are among the 
leading aims of this Chinese-Belgian Chamber of 
Commerce, fostered through the intermediary of its 
official organ, entitled ** Chine et Beige. ' This 
publication contains much useful information, and is 
•expected to prepare the way for a vast army of 
Belgian manufacturers and merchants to form new 
•trade relations. Another association, founded on 
similar lines, for fostering trade relations with Japan, 
ds the Socidtd d'Etudes Belgo - Japonaise. The 
special pains taken by Japan at the Li^ge Exhibition, 
tin 1905, to make her section prominent, is ccmsidered 
.as indicating a strong desire to enter into more 
Intimate commercial relations with Belgium. The 
Oodety has sent a representative to Japan. As a 


basis for his investigations, the society asks its 
members to indicate the special subjects in which 
they may be individually interested, so that a com¬ 
plete set of interrogatories may be submitted, such as 
will be of value in furthering the interests of increased 
trade with Japan. It is said that the information 
embodied in the teplies to these inquiries will doubt¬ 
less clearly illustrate a fact perhaps already well 
known in some quarters, that Belgian products are 
now extensively sold in Japan, but that, in most 
cases, such sales are made by other than Belgian 
houses, and that an extremely small percentage of 
such products finds its way into Japan by means of 
direct importation from Belgium. The work of the 
Socidtd d’Etudes Belgo-Japonaise will include For¬ 
mosa, Corea, and Manchuria. Owing to the success 
of the two organisations mentioned, others of similar 
scope have been recently formed, such as the Societe 
Belgo-Russe, and the Soci^tc Belgo-Persane. 


ARTS AND CRAFTS. 

Design and Craftsmanship .—There is a feeling 
amongst competent trade designers, old and young, 
that design is in rather a bad way; that the public (or, 
at any rate, the middleman who caters for it) has at 
the present time no particular use for it, and next to 
no appreciation of what is good; that it feels, for 
the moment, very little interest in design at all. 
These men have watched the crafts taking little by 
little their rightful place among the lesser arts ; they 
have been glad to see them getting their due, and 
some at least amongst them have helped to get them 
their due ; but now they are beginning to feel as 
though the process had gone far enough, as though 
hand-work pure and simple were absorbing rather 
more than its proper share of public interest. It is not 
unnatural that, after many years of art teaching which 
faded to recognise the needs and the possibilities of 
artistic craftsmanship, the crafts, once come to life 
again, should want things all their own way; it 
is not surprising that an uneducated public opinion 
(and public opinion is not so rapidly educated as some 
folks seem to imagine) should seize upon the idea of 
craftsmanship with delight, and run the very word to 
death. Neither of these things need mean very much. 
Trade designers, like the rest of the world, look at 
things too much from their own point of view— 
and their judgment is not, therefore, to be trusted 
too implicitly. But, for all that, there are certain 
facts which have to be faced. Schools of art have in 
recent years been spending a large proportion of their 
energies on craft teaching. So far, so good. Crafts¬ 
manship is the foundation of applied art and it badly 
wanted attention. But applied art does not end there, 
and students hava been rushing headlong upon crafts¬ 
manship only to had, too often, when their course was 
ended, that no one wan^ted their particular kind of craft 
work and that Uney oojuld get no. work to do. That is, 
alter all, only the 'natural swing of the pendulum. 
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Art teaching which took no heed of craftsmanship 
has been avenged by a craftsmanship which makes 
little or no demand upon design. That is where the 
mischief has come in. It is because young people 
have so often been led to think that design is merely 
a subsidiary part of craftsmanship that so much 
modem craft wotk fails to satisfy those whose know¬ 
ledge of things artistic is not wholly supeihcial. It is, 
perhaps, partly because designing upon paper has 
come to be spoken of rather scornfully apd because 
the amateurs who flock to schools of art, and who 
ought to form the backbone of sound public opinion, 
have come to look upon it as a rather dull and un- 
necessarry subject, that the common demand for 
such things as wall-papers, carpets, tiles, printed and 
woven stufls^for the things which cannot be pro¬ 
duced in schools of art—is so tasteless and unedu¬ 
cated. Signs are by no means wanting that a saner 
and more reasonable view of the relative claims of 
design and workmanship is beginning to prevail. 
Designers may not see it—probably they would not 
be the first to recognise it—but there does seem to 
be a tendency both amongst teachers'and students to 
realise more than they have done in the last few years 
the importance of a systematic study of design. Not 
until this feeling grows more general wUI public taste 
have a chance of improving. We flatter ourselves 
when we fancy it is always advancing. 

National Competition .—If the exhibition of works 
to which prizes and commendations have been 
awarded in National Competition provides this year 
no very fresh or striking features, it proves on further 
study to be, on the whole, rather more interesting 
than usual. The greater part of the gold medals 
are given for book decorations of one kind and 
another or for figure compositions; but the steel 
presentation trowel from Leeds, with its leather case 
and damascened blade, has quite earned its award— 
and a very large proportion of the silver and bronze 
medals go to craft work or design. The show, on 
the whole, goes to prove that after a period of 
upheaval, things are beginning to settle down, and 
that in a very promising way. To begin with, a 
higher level of achievement seems to be demanded 
generally by the examiners. Of course, the standards 
of so many different men cannot be exactly the same, 
but it is much easier this year than it has often been 
before to guage the probable award made to any 
design without looking at the label. It seems to 
have taken the examiners as a body some years to 
team to discriminate between the charm that is due 
to the quality of a material and that due to the 
invention of the artist, and to award prizes rigorously 
for design; but they show this year, both by their 
reports and their awards, that they are quite aware 
of the danger of being caught bf effects which are 
none of the student’s making, and determined to 
reward the candidate for what'he has himself done 
rather than for merits which belong in great part to a 
material or a process of execution. It is, of course, 


rather diffictilt for an artist, whose natural inclination 
and training lead him to admire and delight in what¬ 
ever is beautiful, to judge severely in this way; but 
it is quite obviously the right one, and the judges are 
to be congratulated on having arrived at it. 

In the work exhibited there seems to be an im¬ 
provement this year as regards both design and 
craftsmanship. There is nothing in the way of 
enamelling, jewellery, embroidery, cut-work, book¬ 
binding, or illumination which commands attention; 
but there is a fair quantity of very capable work in 
all these sections and comparatively little of the crude 
sort of execution which might have passed muster a 
few years ago. 

As regards design, too, the outlook seems very 
favourable. Not only are the flower studies for use 
in design very satisfactory, but the exercise known as 

plant and three designs,” in which the student has 
to send up the drawing of some plant with three 
different designs based upon it, is very much better 
done than usual this year; and that the ” designs 
are this year,” as the examiners point out, more 
obviously founded upon the plant studies on which 
they are supposed to be based,” is as it should be. 
There is evidence of far greater taste than heretofore 
in the colouring and general presentment of much of 
the illumination. As regards pattern design, too, 
things seem to be moving, however gently, in the 
right direction. There is not, so far, ver}' much style 
about the work. It looks, indeed, as though very 
often the students were not quite sure what they 
themselves wanted to get, and had not knowledge 
enough of historic ornament to help them out of 
their difficulty, but the cocksureness of ignorance 
seems to be far less rampant than it was not so very 
many years ago. In short, the designs this year, if 
not very remarkable, are more modest, more re¬ 
strained, more tasteful than they have been for some 
years past. The students who sent in some of the 
best work this year seem, if only they are teachable, 
to stand a chance of going further in the end than 
some of those w'ho did more striking work two or 
three years ago. 

Design at the Royal College of Art .—The show 
on the other side of Exhibition-road, of work done at 
the Royal College of Art is, from the point of view of 
art and craftsmanship, much less attractive. There 
are some very dainty little pieces of embroidery, and 
some interesting work in other crafts, but the exhibi¬ 
tion as a whole is disappointing. After inspecting 
the work done in London in. the schools aided by the 
London County Council and the output of the provin¬ 
cial schools as exhibited at National Competition, it 
is only natural to expect something rather better from 
the Royal College. The college stands in relation to 
schools of art generally, much as a university does' to 
ordinary schools, and a proportion of its students at 
least consists of national scholars—the pick of the 
National Competition exhibitors of former years—and 
yet in looking at the design work and craft work 
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exhibited at the colteige, icte is' inclined to wonder 
how much of it would have taken a high award at 
National Competition. The standard is certainly not 
measurably higher, if we judge by results, than 
in the best of the London and provincial schools. 
Of course, it is somewhat of a shock for a provin* 
cial student to come to London and be left 
to wander amongst the treasures of so great a collec¬ 
tion as that housed at the Victoria and Albert 
Museum. And again, at the college there may not 
be the same inducement to do work which will look 
well in exhibition, as there is in schools where so 
much depends on this kind of success. But, when 
every allowance has been made, it would seem that 
the students at South Kensington might and ought 
to make a considerably better show than they have 
done. 

NOTES ON BOOKS. 

Bamboo for Paper-making. By R. W. Sindall, 
F.C.S. London : Merchant Singer, and Co. 2s. 

■ Although bamboo has been recognised from very 
early times as a suitable material for hand-made 
papers, and has been utilised for this purpose for 
a great many centurifes by the Chinese and other 
nations of the East, it is only in recent years that 
any serious attempts have been made to investigate 
the possibility of adapting it to the requirements of 
the modern paper mill. The first of such attempts 
was initiated by Mr. Thomas Routledge in 1870-75, 
and he published the results of Eis investigations in 
two pamphlets, “ Bamboo considered as a Paper- 
making Material and ** Bamboo audits Treatment.^* 
Since that date a good deal of information has been 
published from time to time, and the present work is 
an attempt to collect and classify the available data 
and to present the known facts in simple, condensed 
form, in order that the possibilities of an organised 
industry may be properly mastered.’’ At a time 
when the demand for good paper pulp is becoming 
keener and keener every year, one cannot afford to 
disregard any material which may assist in averting a 
threatened famine, and Mr. Sindall’s qualifications 
for his present task are Vouched for by the fact that 
in T905 the Government of India requested him to 
visit Burma to investigate tie subject on the spot. 
The result of his enquiry was published in in a 
special report, The Manufacture of Paper and Paper 
Pulp in Burma.” The pamphlet contains interesting 
information on the growth' and cultivation of the 
bamboo, the supply of material, the price of raW 
material, experimental plant, mill equipment, &c., 
which should prove of value to all those engaged in 
the paper trade. The work is printed on paper made 
from Burmese bamboo. The firm who converted it 
into paper regard the experiment as satisi^tory in 
every way. The paper, they say, is strongr* and 
possesses a surface calculated to most useful for 
spieeial kinds of printing, especially lithographic woik.^ 


TkE Ordnance. By A. Trevor 

Dawson, Lieut., R.N., M.Inst.C.E., M.I.Mech.E., 
See. London: I’ercival Marshall and Co. 2s. 6d. 
The late Gustave Canet was an eminent artillery 
engineer, and it was fitting that the first Gustave 
Canet lecture, established in his memory at the Junior 
Institution of Enginc|rs, should deal with such a 
subject as the engmmng of ordnance. Lieutenant 
Trevor Dawson d^ils in ai^interesting fashion with 
many aspects of hit ^me. Beginning w-ith a brief 
reference to ” Moni Meg,” the famous fiftetoth 
centnrygun, which is still fired daily, at i p.m., at 
EdiuftMtargh Castl^H^ passes on to describe the most 
up-to-date ^evelo^ents of modem ordnance, and 
discusses in successlln the influence of metallurgy on 
guns, the influence of powders on the ballistics of 
guns, tbe influence of mechanics on ordnance, and, 
finally, the problem of the flying machine. The value 
of tbe lecture is enhanced by 68 plates, which are 
excellently reproduced. 


GENERAL NOTES. 

Imperial Arts League.— The Imperial Arts 
League has just been formed with the object of 
associating all members of the profession in every 
branch of the fine and applied arts, together with 
laymen interested in art matters, for the protection 
of artists, and for the advancement of the common 
interests of all concerned in the production, posses¬ 
sion, or preservation of works of art. The organisation 
is officially supported by the Royal Society of British 
Artists, the Royal Institute of Painters in Water 
Colours, the Royal Institute of Oil Painters, the 
Royal British Colonial Society of Artists, the Ridley 
Art Club, the Society of Women Artists, and the 
Liverpool Academy of Arts. Among the members 
are Lord Balcarres^ Sir H. von Herkomer, R.A., 
Sir E. J. Poynter*, iP.R.A., Mr. T. Brock, R.A., 
Mr. G. Clausen,, R^A., the Hon. John Collier, Mr. 
Walter Crane, Mr. Frank Dicksee, R.A., and Mr. 
H. Thomycroft, R.A, 

Atmospheric Nitrogen.—A review was recently 
given in Stdhl urt 4 Sistn of the present position of 
the various pibcisses for the recovery of nitrogen 
ffom the atmosphere. Tbe whole question turns 
upon the possibility 6f obtaining the nitrogen by this 
means in a cheaper form than it can be bought in the 
natural compotmds of this element already on the 
market. The only requirement for the artificial pro¬ 
duction is power at the lowest possible rate, The air 
contains 79 per cent, of nitrogen to 31 of oxygen. An 
account is also given of the electric processes for the 
production of calcium cyanamide by tbe plan proposed 
by Messrs. Caro and f'rank of passing pure nitrogen 
over highly-heated cal&um carbide. Tbe Birkeland 
and Eyde systems, and those of Schdnherr, Haber 
uad Konig, are also dtsenased. 
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PROCEEDINGS OF THE SOCIETY 

CANTOR LECTURES. 

MODKRN METHODS OF ARTIFICIAL 
ILLUMINATION. 

Hy Lkox (i\sier, A.M.I.K.E. 

(Editor of the Iilufntnaitng JCngineet.) 

PART V.* 

In troduc riON. 

In the previous lectures a very repre¬ 
sentative collection of different systems of illu¬ 
mination has been described, which may be 
said to offer almost a bewildering variety of 
choice to the consumer. I now wish to collect 
together some of the thread.s already taken 
up, and to say a lew woids upon the actual 
utilisation of the light available. 

1 have referred to the alteration in modern 
industrial conditions, our temdency to use more 
and more artificial light, and to continue to 
turn night into day ; we now carry out our 
work in the night time with a facility un¬ 
dreamed of by our forefathers. At the same 
time we must feel that this very facility carries 
with It a degree of responsibility with which 
our forefathers perhaps were not troubled. At 
one time, before gas and electricity w'cre 
available, there was no serious attempt to 
pursue our ordinary vocations by night. A few 
dun lights served to enable us to see about, 
but darkness was usually the signal for sleep ; 
now, of course, all this is changed, and the 
present period, wdien development^ in lighting 
are proceeding more rapidly than ever, is a 
fitting time to take stock of the situation. 

Let us inquire, in the first inst?ince, whether 
we are studying, sufficiently closely how the 
light we are at such pains to produce should 
be actually applied ? We may ask how much 
light is required for different purposes ? What 
quality of light is desirable, >vhat direction the 

* The Course consisted of four lettlinMi, delivered on 
February i5tb and 22nd, and March ist and 8th. In re- 
arrang^lng the material for publicnticn in the Journal^ the 
lecturer has preferred to divide it into six parts.' 


light ought to come from, and how' it should 
be distributed ? All these are questions that 
now^ demand satisfactory answers. 

We may indeed even go so far as to add one 
question more radical than any, whether, after 
all, w’e are doing wisely in proceeding on the 
course of turning night into day” ? We 
know how birds, for instance, are affected by 
climatic conditions. It has been an intere.sting 
exptTience at different zoological gardens in 
temperate climates to find that tropical birds 
do not thrive owing to the unequal periods of 
light and darkness interfering with their sleep. 
When artificial light w'as resorted to in order 
to reproduce the e.xact conditions of the 
tropics, the birds recovered their health and 
slept propelly. The depressing effect upon 
miners of being obliged to work long hours in 
gloom and darkness is wcW knowm, and the 
melancholy nature of the night watchman’s 
work is proverbial. In addition, it has been 
found that people w^ho travel from one locality 
to another where the periods of light and dark¬ 
ness are very diffennit suffer somew hat from this 
change, but they become acclimatised to the 
new^ conditions in time. Is it not, therefore, 
legitimate to inquire whether we ourselves may 
not experii'iico certain effects due to physio¬ 
logical actions during the night time, which 
demand darkness, and whether our attempt to 
do away with a greater part of darkness might 
not be injurious to our health and sight ? 

LLvvlight Illumination. 

In all these perplexing questions, however, 
there is perhaps one guide on w’hich we can 
rely even though we must not follow' it too im¬ 
plicitly, namely, the qualities of natural day¬ 
light, to the best use of which our eyes have 
been gradually developed through countless^ 
generations. It is, therefore, desirable to say 
something regarding illumination of this kind, 
for our acquaintance with daylight conditions 
naturally modifies our impression of artificial 
methods of lighting. Yet here again, we 
must remember that daylight itself must be 
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Studied scientifically in order to use it to the 
best advantage. Both its quality and its in¬ 
tensity differ very greatly at places at different 
seasons, and at different times of the day. 
Weber in Germany, and Basquin, Nichols, 
and others in the United States have studied 
this question closely. 

Some idea of the manner in which the 
illumination in a room may alter during the 
day, and at different periods of the year, will 
be understood from Figs. 65 and 66, which are 
taken from a paper by Dr. E. L. Nichols before 


Fig. 65. 



Variation in Intensity of Daylight during 
THE Day. 

N. Nichols (Tyrol). 

B. Basquin (Chicago). 

the Illuminating Engineering Society in the 
United States in 1908. We must not be too 
ready to assume that because daylight is the 
natural method of illumination, therefore it 
can take care of itself and does not need 
proper attention. 

Naturally, provision must be made to secure 
that such illumination of buildings is sufficient 
to enable people to carry out their work with 
comfort. Indeed, it will be found that the 
actual intensity of illumination at different 
parts of a room lighted ^,]by daylight varies 
even to a greater extent that when illumi¬ 
nated by artificial light, according to the 
nature of the windows. In an office in Vic- 
toria-^street with which I am acquainted, for 
aaaniple, a recent test showed that the in¬ 
tensity of illumination juat inside the window 


at 10.45 a.m. was as much as 50 foot candles, 
whereas on a desk only 12 feet away from the 
window it was less than i foot candle. The 
matter of the careful study of daylight illumi¬ 
nation in schoolrooms, on which I mean to 
touch on later, can hardly be over-estimated. 
When we consider how much work is carried 
out during the day time, we can see how im¬ 
portant the study of the necessary conditions 
really is. 

In passing, it might be of interest to mention 
that Mr. P. J. Waldram has recently been 
studying the measurement of daylight illumi¬ 
nation from the architect's standpoint, and 
has found actual measurements of very great 
value in supporting the contentions in con- 


Fig. 66 . 
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nection with cases of ancient lights in court. 
This is an instance of the unexpected directions 
in which the value of the measurement of illu¬ 
mination often comes to be felt. 

I may also refer to the various efforts that 
have been made to specify the amount of a 
window space, &c., in schools and factories, 
and to pre-determine what the actual illumina¬ 
tion is likely to be. For instance, in addition 
to Mr. Waldrand’s experiments {Illummating' 
Engineerf\o\, I.,pp. 241,811), Prof. Ruzicka 
has attempted to prepare a small artificial 
model of the roomiunder consideration, illumi¬ 
nated by an artificial sky [flluminatingEngi^ 
neer, Vol. I., p. 539). 

Naturally such> a method of pre-determining 
the conditions of lighting in a building yet to 
be erected, might be of considerable value, for 
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it is not always easy for the architect to esti¬ 
mate beforehand whether the access of day¬ 
light to long corridors, pr even rooms, is 
adequate. 

Since the date of the lectures, Mr. Waldram 
has published some further results of the appli¬ 
cation of the above method of testing the day- 


centre of the room might be regarded aS' fairly 
satisfactorily illuminated, though, in the case of 
school children this figure might be deemed too 
low. In the article in question he quotes a 
series of figures for different buildings in 
London of which the following are a few 
examples :— 


Fig. 67. 



Thorner Illumination-Tester. 


light illumination to interiors. He has ex¬ 
plained that under all ordinary conditions, a 
constant relation can be shown to exist between 
the intensity of illumination at a certain point 
in a room, and the unrestricted illumination 
out of doors. The value of this constant will, 
of course, depend upon many factors, upon the 
nature of the window space, the height of the 
houses opposite, and the reflecting power of the 
wallpapers used in a room, for example. But 
for a given room it will have the same value from 
day to da,y under widely different climatic con¬ 
ditions, and will, therefore, constitute a rough 
index as to whether the provision of daylight- 
access to a room is to be considered satis¬ 
factory or no. Of course it may happen that a 
room for which this constant is regarded as 
unduly low may nevertheless be sufficiently 
illuminated for a part of the day. But as seen 
above, this is not sufficient; we must prescribe 
conditions which render it highly improbable 
for the light ever to fall below the requisite 
niinimum 

Mr. Waldram considers that an office which 
enjoys 0*001 of the outside illumination at the 


Proportion of Unrestricted Outside Illumin¬ 
ation RECEIVED BY INTERIORS OF BUILDINGS. 

New suburban elementary schools 

(children’s desks) . 0*0025 to o*oo8. 

New urban technical schools, ground 

floor average . 0*001. 

Ordinary oflices, average at centre 

of room . 0*001. 

British Museum reading-room .... 0*007. 

Royal Courts of Justice, Judges, 

seats .. 0*0007 to 0*0022. 

House of Commons— 

Clerk’s table . 0*0008. 

Speaker’s chair ... 0*0009. 

Members’ seats .0*0003 to 0*0007. 

House of Lords— 

Woolsack. 0*0004. 

Members’ seats.0*004 to 0*0006. 

Charing-cross Station Booking-hall 0*0001 to 0*000^. 

Another simple form of apparatus for study* 
ing daylight-condition is that due to Thorner 
which is on exhibition to-night. This arrange¬ 
ment is shown in Fig. 67. The instrument is 
based on the same principle as that indicated 
by previous remarks, serving virtually to com- 
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pare the brightness of the sky at any moment 
(which is a criterion as to the outside un¬ 
restricted illumination), with the actual illumi¬ 
nation in the room. By means of the lens, d, 
an image of the sky, reflected by means of the 
adjustable mirror, e, is formed at the paper,y5rf 
in which there is a pinhole at q. The observer 
looking along the line, bqc^ sees the white 
surface behind this pinhole at c and superim¬ 
posed on this the image of the sky at q. Now 
the surface at c is illuminated by the available 
light in the room just as a book might be. If 
this illumination is too weak, the spot q appears 
black on a white surface ; if, however, the 
illumination at c is to be judged satisfactory 
the contrary is the case. If the spot seems to 
be just equal in shade to the image of the sky 
the conditions are just on the border-line 
between what is to be considered adequate and 
what is not. It may be said that in many 
rooms no sky is visible and therefore the instru¬ 
ment cannot be applied, but it seems to be 
suggested that this in itself would lead one to 
consider the daylight conditions unsatisfactory. 

The Reflecting Power of Waixpapers, 
&c. 

While mentioning this matter reference may 
be made to the importance of bearing in mind 
the reflecting powers of the walls and furniture 
in a room and the great influence which such 
surroundings exert upon the available illumina¬ 
tion. In any interior the effective illumination 
on a book or table consists only partially of 
the direct rays from the source of light. In 
addition, valuable assistance is rendered by 
the light reflected from surroundings. It is 
also preferable, physiologically, to avoid the 
extreme contrasts of very dark walls and 
gloomy surroundings, and the relatively bright 
surface of the book we are reading, or the 
paper on which we are writing. With this 
point we shall deal again in subsequently 
discussing inverted systeips of lighting. 

The general nature of the reflecting power of 
different surfaces will be gathered from the 
Table (p. 847) which has been compiled and 
presented before the Illuminating Engineering 
Society by Dr. Louis Bell. 

The“ reflecting power of surroundings is 
naturally a matter which ought to' be borne in 
Yjind by decorators and architeets when ad¬ 
vising as regards the furnishing and decoration 
of an interior. In such dases it is certainly to 
be desired that the architect, in whose hands 
the treatment of the aesthetic side of the 
problem mainly rests, and the engineer, who is 


concerned with the practical lighting arrange 
ments, should work hand in hand. In the 
case of buildings of a more or less utilitarian 
character it may be recommended that the 
walls of the room should be in general light in 
shade but tinted and not pure white. 

Before leaving this question it may also be 
pointed out that not only the quantity but the 
quality of light is affected by the surround¬ 
ings. Thus in a room with red wallpapers the 
amount of reflected light usually suffices to 
give the illumination a distinctly reddish tinge, 
and this, of course, is not without effect on the 
appearance of coloured objects brought into 
the room. In the same way the colour of the 
surroundings must, to some extent, govern the 
colour of the illuminant which it is preferable 
to select. For instance, it would clearly lead 
to a certain loss of light and might be un¬ 
desirable aesthetically to employ a source 
which was deficient in red rays and rich in 
green in a room in which the prevailing tint 
was red. 

Intrinsic Brilliancy. 

Turning now to artificial illuminants, I come 
to speak of one very important respect in which 
artificial illumination of the present day differs 
from daylight, namely, in intrinsic brilliancy. 
We have gradually become accustomed to the 
use of concentrated sources of light far 
brighter than the brightness of the normal sky. 
For instance. Dr. Stockhausen has given the 
following figures for different illuminants :— 

Intrinsic Brilliancy of Various Illuminants 

(Stockhausen, Zeit t Beleuchtungswesen, Oct. ioth» 

1907). 


Source. 

Intrinsic brillian^ 
(c.p. per sq. in. of 

Petroleum lamp .. 

ra 

aiating surface, 
approx.). 

20 

Incandescent mantle 


35 

Carbon filament glow-lamp 


540 

Metallic „ „ 


1,100 

Nerrist „ „ 


2,250 

Arc light (Crater) 


17,000 


Average Intrinsic Brilliancy of Sky 
(Basquin). 

3*5 candle-power per sq. in. 

Minimum Intrinsic Brilliancy Recommended. 
Stockhausen .. .. 4*2 c.p. per sq. in. 

Woodwell (Ill. Eng. Soc., 1908) 0*1 „ „ „ 

Some other interesting figures on the same 
subject have just Jheen published by Professor 
Barrows in his book on ''Electrical Illu- 
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Table ok Coekktcients of Diffuse ReI’ lection (Dr. Douis Bell). 


Kind. 


Colour. 

Coefficients 
for Skylight. 

Incandescent 

Lamps. 

Remarks. 

Plain ceiling.. 


Faint greenish. 


•53 

_ 

»» »> • • 


Light ecru. 

•27 

•26 

—■ 

»♦ »» 


Very faint grey cream 

*53 

•64 

— 



I.ight grey cream 

'26 

•23 

— 

»> »» * • 


Light yellow . 

•53 

•49 

— 

»» ft 


Faint ecru.. 

•47 

‘55 

— 

ft ft 


Faint pinkish . 

*41 

•43 

— 

♦» ft 


Pale bluish-white . 

•42 


— 

Crepe .. 


Medium green. 

*25 

•19 

— 

ft • • • • 


Darkish coffee brown 

'08 

•00 

— 

»» 


Deep green. 

‘05 

•06 


)) • • • • 


Deep yellow buff . 

•41 

* 4 * 

— 

»> • • • • 


Full green. 

•06 

•06 


ft • • . « 


Deep red ., . 

*05 

*05 

— 

ft •• • • 


Medium red 

•06 

•01 

— 

Cartridge 


Medium green . 

*15 

•II 

_ 

ft 


Dull green . 

•II 

•07 

— 

ft • • • • 


Dull yellowish-green . 

*09 

•07 


ft 


I-ight pinkish'brown 

•21 

•26 

— 

ft 


Light green . 

•23 

•18 

— 

ft 


Light blue . 

*21 

•30 

— 



Pale grey . 

•35 

*27 

•— 


• • 

F'aint yellowish green grey 

*43 

*33 , 

— 


.. 

Salmon buff . 

*31 

*33 

— 

ft • • 


Medium light buff. 

•44 

*44 

— 



Medium full green . 

'II 

•07 

— 

ft .. •. 


i Medium dull red . 

*06 

•07 : 

Grey red 


.. 

Light red. 

'lO 

•10 

— 

ft • • . • 


Very deep ecru . 

•18 

•15 

— 

tf • • 


Pale pink . 

•25 

•19 

— 



Deep yoUow grey . 

•18 

•15 

— 

Silky finish ., 


Medium crimson . 

'08 

•12 

Across grain 

>» ft • • 


Medium grey green. 

*17 

'12 

— 

Stripes .. 


Deep cream . 

• 5 ^> 

•60 

— 

ft • • • • 


Deep cream silvery. 

*56 

■57 

— 

ft • • • • 


Yellow medium. 

50 

•53 

— 

• • 


Deep buff. 

•53 

•58 

— 

ft 


Medium red . 

'06 

'O8 

— 

»» • • • • 


Medium red satin . 

•07 

'II 


ft • • •. 


Light strawberry pink .. .. 

•43 

*43 

— 

n 


Light strawberry silvery .. 

*51 

•49 

— 

ft • • * . 


Light and dark green 

•06 

•07 

Heavily streaked 
deep green 

»» • • • . 


Silvery light .. 

•13 

•14 

— 

»» •• • • 


Light green . 

•36 

•26 

Plain 

1 

St • • •« 


Silvery light green. 

•36 

•23 - 

Corded 

Miscellaneous 


Dark green and gold .. . . 

•24 

•19 

Minute figuring 
with much gold 

ft 


Light green and gold ,. .. 

*31 

•28 

— 

ft 


Deep and light red . 

•12 

•20 

— 

Piqud .. 


Light bluish . 

•46 

*47 

— 

ts • • 


Light grey . 

•38 

• 3 ^ . ' 

— 
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mmating Engineering' these are given in 
the following Table :— 


The Intrinsic Brilliancy of Various Illu- 
MINANTS. (W. E. Barrows, Electrical lllumU 
nating Engineering,) 

Candle-power 

Nature of Source. per aq. inch. 


The Moor Tube. 0*6 

Frosted incandescent lamp . 2*5 

Candle flame . 3*4 

Gas flame . 3-8 

Oil lamp. 3-5 

Kerosene lamp . 4-8 

Cooper Hewitt lamp. 16*7 

Welsbach gas mantle . 20-25 

Acetylene flame. 75-100 

Enclosed a.c. arc depending on globe 75-200 
Enclosed d.c. arc depending on globe ico-500 
Incandescent lamp 4 watts per candle 300 
Incandescent lamp 3 -5 watts per candle 275 
Incandescent lamp 3*1 watts per candle 480 

Gem lamp 2*5 watts per candle. 625 

Tantalum lamp 2 watts per candle... • 750 

Nemst lamp (bare) .800-1000 

Tungsten lamp 1*25 watts per candle 1000 

Sun on the horizon . 2000 

Flaming arc . 5000 

Open arc lamp. 11000-50000 

Open arc crater . 200000 

Sun 30® above the horizon.. 500000 

Sun at zenith . 600C00 


After each fresh departure in our methods of 
illumination, it invariably takes some time for 
people to get accustomed to the new con¬ 
ditions. It is interesting to recall the com¬ 
ments of the great chemist, Clement Desormes 
(see Cantor lecture by Professor W. Grylls 
Adams, F.R.S., 1881), who in 1819, when the 
gas light was first introduced, said : — 

<*The light is of a disagreeable yellow colour, 
entirely different from that red and warm gleam of oil 
lamps; it is of a dazzling brightness; its distribution 
will be impossible and irregular, and it will be much 
dearer than oil lighting; and, even if it should be im¬ 
proved, it will still remain much dearer than those 
lights which we already possess.’* 

To-day, when we are accustomed to sources 
so much brighter than the fiat fiame gas burner 
this comment may seeni amusing. But let us 
pause a little. It is in fact now realised by 
those who have studied illumination that this 
quality of intense intrinsic brilliancy is one of 
the seriously inconvenient qualities of modem 
sources of illumination. Most of you will at 
ohee concede how unpleasant is the dazzling 
^fect of looking straight at an arc lamp, high 
presstve gaslight, or a ni^ed metallic filament 
g)ow lamp at close qiiarterii. You will find 


that after looking^steadily at such a source for 
a few minutes, and then shutting the eyes, a 
distinct ** after-image ** is perceptible, which 
may appear to fade away in a few minutes, or 
even seconds, but which certainly corresponds 
to some abnormal, and therefore possibly in¬ 
jurious effect on the state of the eye. 

In order to illustrate this point an analogy 
may be drawn With the action of a photo¬ 
graphic plate. When a photographic plate 
receives a luminous image upon it, it is imme¬ 
diately affected and retains the image owing 
to a chemical change in its constituents. This 
only reveals itself when the plate is subse¬ 
quently developed. But the plate can be kept 
undeveloped for some time, and though ap¬ 
parently unaffected as far as appearance goes 
the image is still there. Yet some observers 
have stated that, provided the plate is kept 
long enough, the image weakens with time, 
and has been known to fade away at last; the 
plate therefore seems to resemble the eye in 
recovering from severe exposure very gradually. 
This interesting analogy might well be made 
the subject of further study. 

But on the other hand we know that an 
underexposed plate reveals but a faint image, 
and if the stimulus be sufficiently weak no 
perceptible image is retained at all. In the 
same way the eye, when exposed 10 a severe 
luminous impression, tends to retain the image 
afterwards and fails to recover immediately 
its normal condition ; but an image which is 
not unduly bright passes away and leaves no 
apparent traces. 

It might be mentioned that a very severe 
exposure indeed may produce local disturb¬ 
ances in vision which persist for a very long 
time; for instance, Prof. G. J. Burch has 
recorded inconveniences of this kind in his own 
case as the result of incautiously experi¬ 
menting in connection with this very subject. 
In addition he has found that when we are 
removed into a completely dark room, these 
“after-images** on the eye sometimes seem to 
be still traceable after a couple of hours of 
complete rest. 

We may also compare what happens when 
a photographic plate is exposed to a very 
bright object such as, for example, the windows 
in a somewhat subdued interior. Under th^se 
conditions we khow that the image of the 
bright object is not sharply defined. There 
is “ halation,*’ and the outlines of the bright 
surface are surrounded by a misty halo owing 
to the spreading of the chemical effect beyond 
the proper limits. Even so our vision seems to 
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be impaired when gazing at bright objects. 
The filament of an incandescent electric lamp, 
for example, appears much thicker to the eye 
when incandescent than when in the unheated 
state. 

Bearing in mind the order of brightness of 
the sky, which Prof. Basquin, as the results of 
experiments in the United States, extended 
over a long period, has estimated to be on the 
average in the neighbourhood of 3*5 candle- 
power per square inch, some authorities have 
recommended that the intrinsic brilliancy of 
sources of light liable to fall in the direct field 
of vision, should not exceed 5 candle-power 
per square inch. More recently, however, it 
has been felt that even this value was excessive 
in the cases of sources comparatively near to 
the eye, and Drs. Schanz and Stockhausen 
and also Mr. J. E. Woodwell (Paper read at 
the Annual Convention of the Illuminating 
Engineering Society, United States, 1908 ; 
Illuminating Engineer, Vol. I., p. 80) have 
recommended a value of the order of not more 
than 0*4 to 0*2 candle-power per square inch. 

Before leaving this subject I should like to 
refer to the manner in which my previous com¬ 
ments on the subject of intrinsic brilliancy 
have been misconstrued, and in some cases* 

I fear, deliberately distorted. I urged, and 
with justice, when reading a paper be¬ 
fore the meeting of the British Association 
at Leicester in 1907, that the new electric 
metallic filament lamps would undoubtedly 
have an injurious effect on the eyes if placed 
in the direct line of sight. In other words, this 
new source must be properly used and not 
abused. Unfortunately the gas interest in one 
of their publications utilised my warning 
without also mentioning in detail the cir¬ 
cumstances under which it applied, thus 
giving the impression that I was responsible 
for the statement that the electric light was 
injurious to eyesight. I take this opportunity 
of pointing out that modern incandescent gas¬ 
lights used under the same faulty conditions, 
in the same careless manner, would also be 
objectionable. 

I do not, however, wish to dwell on this 
aspect in any alarmist manner, but only to 
point out that this defect must be faced, and 
probably can be met by copiparatively simple 
precautions. The obvious moral is that such 
bright sources ought to be kept out of the 
field of view of the obsery^r, or if visible, 
their brilliancy ought to be suitably reduced 
by the effective use of shades. Apart 
from the possibility of physiological injury. 


common sense tells us how absurd it is to try 
to see any object with a bright source in 
between this object and the eye. If we are in 
a brightly lighted room ovr ey®® adjust them¬ 
selves to the brightness within but are incapable 
of seeing anything outside in the darkness; on 
the other hand, a person out in the dark can 
see into a lighted room without being seen 
himself. This fact ought to be borne in mind 
by the shopkeeper who deliberately places 
bright sources of light in front of his goods in 
his window; as a natural result the pupil 
orifice of the eye and the retina adjust them¬ 
selves to this bright object and those objects 
which are only illuminated by a moderate in¬ 
tensity cannot be seen. In this connection I 
should like to speak with approval of the 
recent action of the City authorities in specify¬ 
ing that such bright sources should be screened 
in the direction facing the street, so as to 
avoid their tendency to dazzle the drivers and 
pedestrians. I may quote an effective motto 
recently put forward in One of the Holophane 
Illumination publications, Light on the 
objecty not in the eye.'* 

We may, in fact, regard it as an axiom that 
any source of light itself must be regarded as 
the crude product until it is effectively screened 
with a suitable diffusing shade; in America it 
has now become customary to supply “ units 
which consist of a source, perhaps an incan¬ 
descent glow lamp equipped with a suitable 
reflector or globe, and seldom used without 
this combination. Indeed, so serious is the 
effect on the eyes of brilliant unscreened 
sources in the direct range of vision now felt to 
be, that I would almost consider the time ripe 
for definite governmental recommendations 
that such sources must invariably be provided 
with a suitable diffusing screen or shade, which 
will adequately protect the eyes. 

There is really nothing very revolutionary in 
proposing recommendations of this description 
on such a vital point. But a few years ago, 
the importance of such questions as ventilation 
and purity of air w^as hardly generally realised, 
and those who insisted upon the need for super¬ 
vision of these conditions in factories, were 
looked upon as extremists. At the present 
time, the importance of pure air, through 
gradual and persistent effort, has come to^ be 
so generally appreciated that factory inspectors 
are in a position to make strong recommenda¬ 
tions on the subject, and even to prosecute when 
the conditions are clearly unjustifiable. And as 
interest in the subject has increased, so have 
methods of testing become more precise. At 
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the present day, valuable evidence can be 
obtained from the chemical analysis of samples 
of air in buildings, which are enclosed in small 
bottles, taken away by the inspector, and for¬ 
warded for examination to a central labora¬ 
tory. Similar progress may be looked for in 
connection with illumination. 

Another illustration of the result of convic¬ 
tions on hygienic matters gradually born home 
is the recent determined attempt to eradicate the 
objectionable habit of spitting. Once it came 
to be generally appreciated how vital was the 
importance of restricting this source of pro¬ 
pagation of tuberculous disease the restriction 
met with little opposition. But what an out¬ 
cry such a suggestion, interfering with the 
license previously enjoyed, would have raised 
a few years ago ! 

In the same way it may be suggested that a 
few wholesome regulations regarding obviously 
desirable improvements in existing methods of 
using light will soon be* regarded as perfectly 
natural. It is quite as important to eradicate 
a foolish and unreasonable practice which is 
bad for the eyes, as it is to take due measures 
for the preservation of public health in other 
respects. 

It may, therefore, next be of interest to dis¬ 
cuss briefly a few of the methods of reducing 
the intrinsic brilliancy of illuminants by suit¬ 
able shading. 

Most of you are familiar with the use of the 
opalescent and opal glass for this purpose, and 
may know too that frosted glass has been very 
frequently utilised, especially in connection 
with electric lamp bulbs. In addition, in our 
drawing-rooms we frequently have recourse to 
silk shades in order to tone down the bright¬ 
ness of portable lamps'distributed about the 
room. 

Such methods may, erf course, serve the pur¬ 
pose of producing a suitable diffusing surface > 
unfortunately, in so doing it is difficult to 
secure really adequate diffusion without at the 
same time losing an enormous amount of light. 

I may mention, for ‘instance, some data 
relating to the absorption of different types, 
which have been published by Professor 
J. T. Morris, Dr, B. Monasch, and Professor 
Barrows. 


The Absorption of Va^ous Globes (W. E» 
Barrows, Electrical Illuminating Engineering), 


Clear glass 
l,.)ght sand blast 
Alabaster 
Canaiy coloured 


per cent. 

globes absorb from 5*12 


19 


„ 10-20 
„ 10-20 
„ 15-20 


Light blue alabaster 

globes absorb from 

per cent. 

^ 5-25 

Heavy blue alabaster 

ff tf 

15-30 

Ribbed glass 

ft tf 

15-30 

Opaline glass 


15-40 

Ground glass 

ft ft 

20.30 

Medium opalescent 

tf ft 

25-40 

Heavy 

j t tt 

30-60 

Flume glass 

tt tt 

30-60 

Signal green 

n tt 

80-90 

Ruby glass ® 

tt tt 

85-90 

Cobalt blue 

ft tt 

90-95 

{Professor /. T. Morris), 


Clear glass 

per cent. 

globes absorb from 14*8 

Slightly opalescent 

tt tt 

23-8 

Small opal 

tt tt 

17*2 

Large opal 

tt tt 

217 

{Dr. B, Monasch^ Elektrische Beleuchiung), 

Clear glass 

per cent. 

globes absorb from 9*2 

Opal 

♦» tt 

17-1 

Alabaster 

it tt 

33-8 


In addition, such methods only serve the 
purpose of reducing brightness ; they are not 
effective in directing the light where required, 
or concentrating it on any particular spot. 

These considerations have led to the intro¬ 
duction of a type of scientific glassware, of 
which we have some notable examples on 
exhibition. Cut glass has for a long time been 
utilised for the purpose of diffusing light 
sources. In the cut glass globes used until 
recently, however, such grooves as were made 
in the glass were only made quite haphazard, 
with the result that although a certain amount 
of diffusion was obtained, there was no attempt 
at direction, and the amount of light through 
any such globe having no appreciable diffusing 
power was very small indeed. 

About 25 years «go, however, some experi¬ 
ments were carried out by Mr. A. P. Trotter 
in this country, and M. Blondel and subse¬ 
quently by M, Psaroudaki in Paris, with 
the object of making scientific prismatic 
glassware which should not only absorb 
a minimum amount of light, but should 
diffuse it and also distribute it in any desired 
direction in a scientific manner. At that 
time the inventors may be said to have been 
far ahead of their age, and, therefore, we once 
more meet with an instance of early pioneering 
work in this cbfintry which has subsequently 
led to successful developments in illumination. 
For some years past the Holophane Company 
in the United'*S&tes have taken up the ques¬ 
tion with great energy, and are manufacturing 
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^ many models of fixtures of this kind for use 
with gas, electricity, or any other illuminant 
that may be desired, and designed specially 
with the object of utilising the light scientific¬ 
ally. 

In this connection I might quote the action 
of the Franklin Institute in Pennsylvania, who 
in 1897 awarded the John Scott Legacy medal 
and premium to Messrs. Blondel and 
Psaroudaki, for their invention of a globe 
which secured much better diffusion and more 
satisfactory distribution than any other globe 
known to its members. 


than was permitted by the simple prism 
arrangement. 

When it is desired to .distribute the light in 
a room, the individual rays from the source 
pass through the* prismatic ribs and are re¬ 
flected and refracted in a scientific and uniform 
manner so that each spot on the surface of the 
enclosing globe virtually becomes a new dis¬ 
tributing centre; thus tbe coming from 
the source is spread over ’^extensive surface^ 
and the glare of the cotitentrated source is 
replaced by an apparently uniformly illumin¬ 
ated globe. 



Refraction, 


Refraction and Reflection. 


Total Reflection. 


The general nature of the prisms of which 
this scientific glassware is composed will be 
understood from Figs. 68a and 68 /a 
F ig. 68a shows the course of the rays 
through the simpler form of prism employed 
by the older inventors. It will be observed 
how the rays are bent out in different direc¬ 
tions according to the inclination, and it will 


hiG. 68d. 



also be readily understood how, in utilising 
Holophane glass, it is essential to employ 
only a globe or reflector intended for use with 
the lamp for which it is specially designed. 
In Fig. 68^ will be seen the more complete 
prismatic arrangement adapted by M. Blondel 
and M. Psaroudaki, which embled the light 
to be spread over a wider angle and distri¬ 
buted more perfectly in the desired directions 


In addition, this naturally serves to distribute 
the light effectually in all directions and to 
remove that “streaky^’ appearance, which is 
the result ,of the lack of uniformity in the 
distribution of light from most naked sources. 
•^The use of a shade of .tihis kind also gives rise 
to a “ soft light; that is to say, there are no 
unduly sharp shadows. For instance, if the 
Holophane globe is removed and the lamp 
hangs naked below the metal holder the result 
is a dark shadow on the ceiling which appears 
irregularly illuminated; this, however, gives 
w'ay to apparent uniformity and absence of 
shadow when the Holophane globe is replaced. 

In many cases, what we chiefly desire is to 
distribute the light evenly in all directions, and 
Holophane globes may be designed with this 
object. In other cases, however, we desire 
the greater portion of the light to be reflected 
at a certain angle, in a downward or upward 
direction, and this, by A slight modification in 
the shape of the crystals, can also be done. 

A number of examples of diffusing and con¬ 
centrating Holophane globes and reflectors afp 
on exhibition to-night. (Figs. 69, 70, 71, 
72.) The glass reflectors are perhaps of special 
interest, because they are so designed that 
while concentrating the great bulk of the light 
in a downw'ard direction where it is wanted, 
they also allow a small amount to pass in 4 n 
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upward direction ; therefore we may mount a Glass ware' of the Holophane type can 
a suitable silk shade over such a reflector and be applied with success to all the various 
we shall have the advantages of efficient reflec- methods of illumination, gas, oil, electric 


Fio. 69. 


light, &c., and new designs are constantly 
brought out to suit the different types 
of lamps as they come upon the market. 
One feature of special importance, as men¬ 
tioned previounly, is the supply of a given 
lamp, with its appropriate shade, as a 
single unit. In this way the most efficient 
results are secured to the consumer who is 
taught to consider any lamp incomplete unless 



Holophanb Rbflbctqks Ekcibcling Lamps 
WITH Frosted 

ti^n, and yet enough liij^t coming upwards to 
make the shade appear ornamental. Metal 
r^ectori do serve the put|»e8e of concentrating 
the light, but, of course, have not ^e alcove- 
mentioned property. 


it is properly shaded. I have dwelt on this 
matter in some detail because during my 
recent visit to the United States, where scien¬ 
tific illuminating engineering has received so 
much attention, 1 found that this scientific 
glass was very widely used. 

Indirect Lighting. 

While speakhfjg of methods of diffusing light 
mention may be 'made of the inverted system 
of lighting by means of which all the direct 
rays of a sourci^are thrown on the ceiling, and 
the eye therefore receives no direct rays and 
an approzima^ly shadowless illumination 
can be obtained. Formerly this method was 






Sepumher ,, 1909. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


«S3 


used in connection with arc lights and high- 
pressure incandescent gas lights, but the 
coming of the high candle-power efficient 
metallic filament glow lamp may lead to its 
more general adoption than hitherto. Figs. 
74 and 75 show some examples of this 
method, recently described in a paper before 
the Illuminating Engineering Society of New 
York. 


respect when the walls of the rooms were very 
light in texture. If the book we are reading 
is somewhat brighter than the surroundings, 
however, our attention is involuntarily rivetted 
on the page, and when our eye does stray 
away it is rested by the more subdued tone of 
the surfaces on which it plays. On the other 
hand, it is pointed oi^ wrhen there is light 
everywhere the eye getfiim such rest. 


Fig. 72. 



At one time the production of an entirely 
-shadowless illumination was held to be very 
desirable, as it corresponded with a close 
resemblance to daylight conditions. More 
recently, however, illuminating engineers have 
come to feel that an intermediate condition of 
things is desirable. We dp not want very 
sharp contrasts of light and shade, which are 
Admittedly trying to the eye, but, on the other 
hand, artistic and even utilitarian requirements 
rarely favour entire lack pjfshadow. 

It had been suggested, ior instance, that, 
when reading a book, we do not desire the 
surroundings to be too bright in comparison, 
for this tends to distract attention. It has 
recently been found in New York tlmt indirect 
systems were sometimes inconvenient in this 


But we must certainly avoid going to the 
other extrem^^ Dr. Louis Bell, for instance 
(‘‘The Phy^logical Basis of Illumination,*’ 
Proc. Am. Academy of Arts, 1907) has 
pointed out that if 4 s very undesirable for a 
desk to be brilliaat!^ 4 liuminated while the 
surroundings are in complete obscurity. Under 
these conditions th4.jye is not rested when it 
strays from the booCffeut receives a positive 
shock owingto the change in the condi¬ 
tions. Each time it turns away, the phpil- 
aperture and the retina attempt to accommo¬ 
date themselves to the darkness, and, having 
done so, are called upon to reverse the pro¬ 
cess once more, when attention is again 
bestowed on the brightly-illuminated book 
on the desk. 
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Fig. 76, which is taken from the communi¬ 
cation of Dr. Bell to which reference has just 
been made, is presented as a bad example of 
extreme contrast in this respect. 

As an illustration of an attempt to secure 


Thus we shall feel it advisiable to secure^ a 
fairly low, subdued general illumination—such 
as may donveniently be produced by an indirect 
method of lighting~and to superimpose a 
stronger local illumination at the desk or table 



more uniform conditions for desk lighting, we 
may take Fig. 77, which shows a desk illumi¬ 
nated by the diffused illumination from a 
Regina arc lamp hung high up. Probably it 
will eventually be recognised that the wisest 
course in this matter is an intermediate one. 


where we wish to ^rk, and on w^hich we wish 
to concentrate oui* attention. It will be seen, 
therefore, that it must not be too readily 
assumed that diverted lighting pure and 
simple, which some people have supposed to 
be the closest equivalent to daylight condi* 
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tions, is necessarily invariably the ideal method 
of lighting:. 

Photometry. 

Let me now turn to one branch of the subject 
of illumination, as it is considered at present, 
in which very great developments have been 
made in recent years, namely, the science of 
photometry and the me aa ftren^ent of light 
and illumination. Now, fnil is a very vast 
subject, which hats been very f^ly treated by 
Sir William Abney, Mr. Difeflin, and by the 
authorities who have lectured before this 

Fig. 74. 



Twin Inverted ElecxeiO Fixture. 

(A. D. Curtis and A. J. Mbigaii, ** Trans. Ilium. 

Eng. Soc.’’ 1908I. 

Society in the past. I cannot hope, therefore, 
to go into details, but only to refer to one or 
two respects in which there have been such 
striking modifications from the point of view 
from which these matters are regarded. 

At one. time photometry was ir^arded merely 
as an interesting and perplexing scientific 
playground. Its vital application to.prac¬ 
tical problems was hardly realised. To-day 
matters are very different. We have at our 
disposal a bewildering chjfice of ilium inants, 
many of them competing very closely in 
cer;tain fields, and we need every method 
available of discriminating between thbir re¬ 
spective values. People now realise that the 
fundamental use of a source of light is to 


illuminate^ and. therefore, it is obviously 
essential to systematise our methods of com¬ 
paring their illuminating powers ; photometry, 
therefore, has become an art of industrial im¬ 
portance. 

There have of late been a large number of 
ingenious types of photometers brought for¬ 
ward, so that to-day we have a choice of a 
number of excellent instruments, where a few 
years agq there were, perhaps, only twn or 

Fig. 75. 



Combined Gas anp Inverted Electric 
F ixtnax. 

(A. D* Curtis and A. J. Morgan, “Trans. Ilium. 
^ Eng. Soc.” 1908). 

three that were generally known. We have 
seen, for instance, "the development of the 
“ Flicker photometer as a means of compar¬ 
ing the brightness of sources w’hich differ in 
colour. 

Illumination - PhovSmHers, —But perhaps 
the most striking in principle has been the in¬ 
troduction of instruments intended to measi^re, 
not the illuminating power of sources, but the 
actual illumination avaHable in the street, or 
at the table at which we sit. 

Naturally, it is essential to have a method of 
comparing the illuminating power of sources, 
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but this after all, though of technical import- In this connection, it is very interesting to 
ance, is only a step towards the attainment of recall some words of Sir William Preece, in a 
our ultimate 4e9ires. What we really desire paper before the Royal Society, in 1883 ;— 
to know is the actual working illumination “ I have long felt,” he said, “ that to meet the case 
available. of electric lighting illumination, we must not depend 


Fig. 76. 





Ai) Method of BsSK^tiGHTiNG, Excessive Contrast. (Dr. L. Bell, “The Physiologxal Basis ot 
Illumination,*' Proc. Am. Akad, of Arts, 1907.) 


Fig. 77 ‘ 



Desk Liouted by Rbgina Abc Lamp, hung high and givino riS)9 tq a General Moderate 

Illumination. 
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Fig. 78^2 



Fig. 78*. 
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Plan. 

he plaater of paris surface, F, recdveti the Koneral illu> 
minatiotii the intensity of which it is desired to measure. The 
rays from this surface pass into the telescope of the instru¬ 
ment at b ; its brightness is compared with that of the frosted 
glass, m, illnminated by the small bensiae lamp, B, the rays 
from which enter at o. The flame-height of this lamp is re¬ 
gulated to exactly to mm., this height being controlled by 
observations through the window at D. rays from tlm 
bensine lamp, before proceeding to illu iBh im i e the plate, m, 
must suffer reflection from the pair of mirrors, Si. Sa. as 
shown. By moving these mirrors to jttid fro by meaat of a 
rack and'pinion arrangement, we cad'weaken or strengthen 
the brightness of the ilhimlnated plat^ m, andean determine 
the relstivd valnes of tibe intensity JBLUlttmination, corres* 
ponding to equality of brightness 4 ||^ fifld of eiew, by 
means of a scale calibrated direct in 
This alone wo,uld enable a rangb of ItlitmlnaHon of 15 to z 
to be measured; in addition, a disc, r,is|||^ediv front of the 
plate m, which contains a series of gradnatod smoked 
glasses, the densities of which are such that the illumination 
read upern the scale must be multiplied by o'os, o'i| z, zo, and 
*00 respectively. 


upon any direct comparison between the light emitted 
by tbe source to be measured, and a given recognised 
standard of light; but that we should rather make 
our standard of comparison an area illuminated to a 
given intensity whatever be the source of light. We 
do not want to know so much the intensity of the 
light emitted by a lamp as tbe intensity of the illumi¬ 
nation of the surface of tbe book we are reading, or of 
the paper on which we are writing, or of the wglls on 
which we hang j:>ur pictures.*’ ^“^0^ 

Fig. 78c. 



General View, 

The Martens Illumination-Photometer. 


Moved by these considerations, Sir William 
Preece and Mr. A. P. Trofter were among the 
very earliest in this country to devise the 
“Illumination-Photometer,** or, as they are 
now sometimes called, f<UlIuminometers,** 
Quite recently the development of an interest 
in illumination has led^many to realise the 
practical importance of su^ instruments, and 
types have been designed in England by 
Mr. H. T. Harrison, Messrs. Everett Edg- 
cumbe and Co., Messrs. Alexander Wright 
and Co., and others. Fpr a description of these 
and other instruments t c^hould like to refer 
you to a lecture delivere^Try Mr. J. S. Dow at 
the Municipal Building aad Public Health 
Exhibition in igoS[set/JHlifg,mdPtn£‘Engineerf 
Vol. I, 1908, pp. 493-50^)^*^ addition a very 
large number of theses j^truinents have been 
brought forward in Gerii|gny and the United 
States, and some of theqi formed the subject 
of an interesting paper by Mr. Preston Millar 
at the First Annual Convention of the Illumin¬ 
ating Engineering Society in 1907. What I 
wish to impress upon you is, however, that we 
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Fig. 79flf. 



Everett EDGCUMBlr*^LLUMiNATioN-PHoTo- 
METER. (General View.) 


Fig. 79^. 



Everett Edgcumbe Jisaumination.Photo- 
METER. (Sectional View.) 


The cofaparifton source of light is in this case a small glow- 
lamp, L, the rays of light Cfnitted hf which strike the mirror, 
M, and are thus reflected on to the white diffusing screen. Si, 
receivingihe illuminatUiirTifB desired to measure. The obser¬ 
ver looks at the white diffuiitilg screen, ; in this is out a small 
apertureyrith very sharp edg<j|,^Xhe observer is thus able to 
compare fbf brightness of the actual illumination of the sur¬ 
face, S^, wttt that of the screen, S|. The latter can be 
rotated so that the light strikes it at various inclinations, and 
the illumination is thus altered through a definite and con¬ 
venient range from zero to two candle-feet. The actual 
vplue in napdle-feet is obtained by observation of a pointer 
Sltached/ttMifae screen, S,, moving on a scale on the outside 
of the hi^ containing the photometer as shown in the 
diagram. ]; , 


Fig. 80a . 



Ly 


HARRISON UNIVERSAL PHOTOMETER 
(Messrs. Elliott Bros.}. 

The standard of Jight consists of a small glow-lamp 
at L, which receives current from a small accumulator 
within the iustrument, and which illuminates the moveable 
screen Sp S3 represents a white sector-disc (t>., a disc 
from which two symmetrical sectors are cut out) which is 
driven by means of a small air-blast at any desired speed; 
on this screen is received the illumination which it is desired 
to measure. 

The eye of the observer at £ sees, in rapid succession, first 
the illuminated white surface of the sector Sa, and then, in 
the mirror M, the illuminated suriace of the screen $1. All 
that is necessary, therefore, is to alter the inclination of the 
screen Si until no fiickesr can be perceived by the eye. The 
surfaces Si and th^ appear equally bright. The actual 
tUumination at the Sg can be read off by the reading 

of a pointer attached ,tWY» ^nd moving on a scale graduated 
in caudle-feet. In ,|iiiJ||0aUion shown in the diagram the 
photometer is amngeoto measure the intensity at an angle 
of 45 degrees to the vertical, but, by tilting the photometer, 
the iutensity at any measured angle may also be obtained. 

In a recent modllif^ation of the instrument provision is 
made for the observer to use the instrument either on the 
flicker or equality of'^rightness plan, and also for 
measurement of illumination in a horisontal plane to be 
accomplished. 
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Fig. 81. 



G^^jBLAL VlKW OF THE GlOBE-PHOTOMETER. 

{See Blocby Illuminating Engineer^ Vol. I.> 1908, p. 280.) 
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have now available actual instruments for the 
measurement of illumination as opposed to 
light, and that, therefore, we may hope in the 
future to be able to specify the amount of 
illumination to be required to read by or for 
any other purpose, just as a grocer supplies 
one pound of tea neither more nor less—that 
is, if he is an honest grocer. 

The Globe Photometer. —In passing, I may 
also mention one important development in light 
measurement, namely, the introduction of so- 


directions are then reflected to and fro within 
the globe so that the intensity of illumination 
of the inner surface ultimately comes to be a 
measure of the, total amount of light given out 
by the source. If need be the two hemi¬ 
spheres may be first separated as in Fig. 82 
and the lamp placed inside. The two halves 
can then be closed again and the illumination of 
the inner surface istudied through a little obser¬ 
vation window. As a rule, it is unnecessary 
to open the globe, the lamp to be tested being 


Fig. 82, 



View of Ulbeicht Globe Photometer ; the globe is divided in order to render its 

Interior accessible. 


called integrating and globe • photometers, 
which are instruments devised to enable the 
total amount of light in all directions from a 
source to be obtained by a single measurement. 

Fig. 81 and 82 display typical Ulbriclit Globe 
Photometers I this instnimf^ was diobussed 
very fully by Dr. L. Bloch, w. Cprsepius, and 
others in recent articles conti^buted to the 
Jlluminafing Engineer (Vol.iSI., 1908, pp. 
^ 74 > 553 » &c). For detailed information 

readers are referred to these articles.' 

Briefly, however, the .principle of the instru¬ 
ment is as follows:—The source, the light from 
which we desire to measure, is inserted within 
a hollow sphere, the interior surface of which is 
coated with some white diffiisely-refiecting 
material. All the rays from t}ie source in all 


merely lowered through a suitable hole at the 
top. As will be seen from these illustrations 
such globes are frequently of considerable size. 
This is necessary because the theory of the 
instrument demands that its dimensions should 
be as large as possible in comparison with the 
lamp studied, and the instrument is frequently 
used for the testing of large arclamps, drc. 

I wish to repeat, therefore, that the suliiject of 
the measurement of Ught is now being lifted 
out of the state uncertainty in which it so 
long existed, and is now coming to be locked 
upon as a feasible and recognised process. 

The Jnternatmndl Unit of Light .—^And 
lastly, let me dwe 41 upon one aspect of this 
subject which is particularly satisfactory. I 
allude to the efforts that are now being made 
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to establish measurements of light on a definite 
international basis. At one tinfe the units of 
light in different countries were very different, 
and, as the general public and even the great 
majority of engineers did not realise this, much 
confusion naturally arose in expressing the in¬ 
tensity of different lamps. In addition, the 
actual methods of carrying out photometrical 
tests differed very much in different countries, 
and also (as they do even *tb-day) between 
representatives of different systems of lighting 
even in the same country. Within the last 
few years, however, Government laboratories 
have been established in the chief countries 
of Europe and in the United States, and a 
determined effort has been ma4e to bring 
matters to a common basis, and to decide 
accurately the relations between the standards 
used in different countries. For this purpose 
carefully standardised glow lamps are now 
regularly exchanged and compared between 
the chief laboratories in England, France, 
Germany, and the United States. There is 
now, therefore, no fear that these standards 
may not be maintained constant, and their 
relation is accurately known. 

The next step will be for all the nations to 
agree upon a common unit of light, and I am 
glad to say that considerable progress has 
been made in this direction, aiid that a fair 
share of the credit attaching to these efforts is 
due to the Illuminating Engineering Society in 
the United States, who have been working 
in harmony with the American Institution of 
Electrical Engineers, an(i the American Gas 
Institute, for the furtherance of this end. It 
cannot, however, be too strongly emphasised 
that no such agreement could be of permanent 
value unless it satisfies not only representatives 
of different countries, but also different repre¬ 
sentatives of the different systems of lighting 
in use in those countries. It was with the 
object of urging this view that I was present at 
the meeting of the International Electrotechni¬ 
cal Commission in this country last year, and 
strongly supported the recommendation on 
that occasion that no definite steps should be 
taken until an opportunity was provided 
for the expression of the views of those 
representing not only electric lighting but 
also gas and other systems. I am glad to 
say that this has been bdme in mind by 
the sub-committee dealing #ith the standard 
of light, who have co-opted Mr. J. W. Helps 
and Dr. C. V. Boys, as representatives of the 
gas industry, and the gas referees. 

[Since the date of this lecture an important 


announcement has been made simultaneously 
by the recognised official photometrical labora¬ 
tories in Great Britain, France, and the United 
States on the subject of a proposed inter¬ 
national unit. The ratios between units em¬ 
ployed in the chief European nations and the 
United States have recently been redeter¬ 
mined, and it has been found that those used 
in France and this country are in practical 
agreement; the American unit was i *6 per 
cent, higher than both, and the German unit 
0*9 times this value. The United States have 
now agreed to lower their unit by i *6 per cent, 
so that in future one and the same unit will 
be employed in Great Britain, France, and 
the United States, whilethe value employed 
in Germany is related to the international unit 
by the convenient fraction0*9. Some objection 
to the term 'international unit*’ has been 
raised in Germany on the ground that the 
existence of such a unit striptly demands an 
adequate international standard (which we have 
not as yet succeeded in obtaining). But w^hat- 
ever view may be taken iir’ this matter, the 
practical agreement attained between the 
units in these three countries is a very satis¬ 
factory simplification, and the United States 
deserve our gratitude not only for having taken 
up the matter so sympathetically, but also for 
making a certain concession in lowering their 
unit as explained above. It may be mentioned 
that M*. Blondel has recently pointed out that 
a proper name for the international unit is 
needed and propose the Greek terms “ Phos ” 
or “ Pyr,” or the contraction of a scientist’s 
"Vi” for "Violle” {Illuminating Engi-^ 
neeringj London, Aug., 1909.)] 

One by one, therefore, the various misunder¬ 
standings characteristic bf photometry are being 
removed, and we may hope to see in the future 
this method of measuring recognised to be as 
definite a process as the measurement of gas^ 
or electricity, or even weight. 


THE MARINE STEAM TURBINE.'^ 

The rapid development of the marine steam turbine 
during the last seven years, constitutes one of the 
romances of engineering, an4^the magnitude of the 
work done and the revolution, initiated by Mr. Charles 
Parsons will be more justly, appreciated hereafter than 
it can be at present. In some quarters there ii<a 
tendency to deal critically with details, and to dis¬ 
regard broader views of the ^tuation as it stands to- 

* Extracted from the Preaidootial Address of Sir Willtana 
H. White, K.C.B., F.R.S., to the Engineering Section of 
the })ritish Association, Winnipeg,' 190;. 
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day. In May, 1909, there were 273 vessels built and 
under construction, in which steam turbines of the 
Parsons type are employed, the total horse-power 
being more than three and a half millions. In the 
Royal Navy, every new warship, from the torpedo-boat 
up to the largest battleships and armoured cruisers, 
is fitted with turbine engines ; and the performances 
of vessels which have been tested on service have been 
completely satisfactory, in many instances surpassing 
all records for poweis developed and speeds attained. 
In the war-fleets of the world this example is being 
imitated, although in some cases it was at first 
criticised or condemned. In the mercantile marine, 
as a whole, while the new system has not made equal 
advance, many notable examples can be found of what 
can be accomplished by its adoption. It is now 
admitted that steam turbines enable higher speeds to 
be attained in vessels of given dimensions; and in 
steamers built for cross-channel and special services, 
where high speed is essential, and coal consumption 
relatively unimportant, turbines have already ousted 
reciprocating engines. For oversea service and long 
voyages an impression has existed that the coal con¬ 
sumption of turbine-engined ships would consider¬ 
ably exceed that of ships driven by triple or quad¬ 
ruple expansion reciprocating engines. Critics have 
dwelt on the reticence in regard to actual rates of 
coal consumption practised by owners of turbine 
steamships. Naturally *here are other reasons for 
reticence than those which would arise if the coal con¬ 
sumption were excessive; but pioneers in the use of 
turbine machinery may reasonably claim the right of 
non-publication of results ol trials in the making of 
which they have incurred large expenditure, and*taken 
considerable risks if they think that silence is 
beneficial to their business interests. Even if it 
were true that in the earliest applications of the 
new system economic results had not been ob¬ 
tained equal to those realised in reciprocating 
engines which have been gradually improved during 
half a century, that circumstance should not be 
regarded as a bar to acceptance of a type of engine 
that admittedly possesses very great advantages in 
other ways, but should be regarded as an incentives, 
to improvements that would secure greater economy 
of coal. The evidence available, however, does not 
confirm the adverse view, and those familiar with the 
facts do not admit its truth. One example may be 
cited as it afiects the Canadian service. In June, 
1907, it was authoritatnely stated that in the Allan 
liner Virginian the reports which had been circulated 
respecting the excessive coal consumption were un¬ 
founded, that the vessel was making passages at 
speeds of 17J to 17I knots, as against the 17 knots 
estimated, and the rate of coal consumption was 
really about i *4 lbs. per indicated horse-power which 
would have been required to attain this speed if the 
vessel had been fitted vith reciprocating engines. 
This result compares well with the consumption in 
ordinary passenger steamers running at high speeds 
in proportion to their dimensions, although in large 


cargo steamers and vessels of the intermediate type, 
working under much easier conditions and at very low 
speeds in proportion to dimensions, lower rates of 
consumption may be obtained. With these latter 
vessels the fair comparison is the combination system 
and not the pure turbine type which is adapted for 
high speeds. 

The crowning triumph of the marine steam turbine 
up to the present time is to be found in the great 
Cunard steamships Lusitania and Mauretania, The 
passages made this year by the latter ship since she 
was refitted have been marvellously regular, and the 
25 knots average across the Atlantic, which was the 
maximum contemplated in the agieement between 
the Goveinment and the Cunard Company, has been 
continuously exceeded. As one intimately concerned 
wiih the tlesign of the Mauretania^ who has had 
large experience in ship design, has made a life-long 
study of the laws of steamship performance, and had 
the honoiii of serving on the committee which recom¬ 
mended the employment of turbines in these great 
ships, the writer ventures to assert that eijual results 
could not possibly have been obtained with recipro¬ 
cating engines in vessels of the same form and dimen¬ 
sions. Contrary opinions have been expiessed, but 
they have been based upon incorrect data or have 
omitted consideration of the fact that in vessels of 
such great engine-power it was necessary to ha\e 
time to perfect the organisation of the staff in order 
to secure unifoim conditions of stoking and steam 
production, and to bring the “human element ” into 
a condition which would ensure the highest degree 
of efficiency in woiking the propelling appaiatus. 
This necessity for time and training has been illus¬ 
trated again and again in the case of new types of 
Tiansatlantic steamers, including some which held 
the record for speed prior to the appearance of the 
Cunarders. In the Lusitania and Mauretania the 
engine-power is fully 60 per cent, greater than that of 
their swiftest predecessors, yet no similar allowance 
appears to have been thought necessary by some 
critics, who assumed that performances on the earlier 
voyages represented the maximum capabilities of the 
vessels. Subsequent events have shown this view to 
be fallacious and have justified the recommendation 
of the Turbine Committee and the action of the 
Cunard directors. Allegations made in regard to 
excessive coal consumption have also been disproved 
by experience; and in this respect the anticipations 
of the committee and of Mr. Parsons have been fully 
realised. 

The marvellous regularity maintained by the 
Mauretania on a long sequence of consecutive Trans, 
atlantic passages—made under varying and in many 
cases very adverse coiiditions of wind, weather, and 
sea—illustrates once mpre, and on an unprecedented 
scale, the influence which large dimensions have upon 
the power of maintaining speed at sea. Starting 
from the eastward passage, beginning on February 3rd 
last, and taking twelve passages (westward and east 
ward) which followed, the average speed for the 
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thirteen passages, ap])roaching 40,000 sea miles in 
length, has been 25^ knots; the lowest average speed 
in the series has been25*2 knots, the highest 
average speed 25*88 knots. Many of the winter 
passages in this series were made in winter 
^ weather against strong winds and high seas, which 
would have considerably reduced the speed of 
her predecessors, but had small influence on the 
Mauretania, In many instances delays have been 
caused by fogs. 

On seven consecutive passages made since the 
beginning of last May the average speed of the 
Mauretania in covering about 20,000 sea-miles has 
been 25-68 knots, the minimum speed for the passage 
having been 25-62 knots, and the maximum 25*88 
knots On her contract trials, the Mauretania main¬ 
tained an average speed of 26-04 knots for a distance 
sortiewhat exceeding 1,200 knots, the steaming time 
being rather less than forty-eight hours. On the 
passage when she averaged 25*88 knots, she ran 1,215 
knots from noon on June 17th to noon on June 19th 
^about forty-six hours), at an aveiage speed of 26*23 
knots, and by noon on the 20th had covered 1,817 
knots at an average speed of 26*18 knots for 69 hours. 
The ship has, theiefore, surpassed on service her per¬ 
formance on the contract trial. 

In view of the foregoing facts and of others of a 
similar nature, it is reasonable to assume that as 
experience is enlarged and information is accumulated 
in regard to foims of propellers likely to prove most 
efficient in association with quick-running turbines, 
sensibly impioved peiformances will be obtained. 
At present, in comparisons made between the 
efficiency of reciprocating-engined ships'and turbine- 
engined .ships, the former have the great advantage 
attaching to long use and extended experiment; bat 
this is not a permanent advantage, and it may be 
expected that, good as the position is to which the 
marine steam turbine has obtained in the brief period 
ii has been in practical use, that position will be 
gradually improved. Whether or not other form'» of 
piopelling apparatus in their turn will surpass the 
i*team turbine it would be unwise to predict. Internal 
combustion engines are legarded in some quarters as 
dangerous and probably successful livaL to steam 
turbines in the neai futuie. Within certain limits of 
size, internal combustion engines no doubt answer 
admirably; but as dimensions and individual power 
of the engines are increased, the difficulties to be 
overcome also rapidly increase, and the fact is fully 
recognised by those having the best knowledge of 
those types of prime movers. On the w'hole, there¬ 
fore, it seems probable that the turbine will not soon 
■be displaced, whatever may happen eventually. 

the mining industries of GREECE. 

Greece is peculiarly a mineral-producing country, 
possessing many mines, especially of iron, lead, zinc, 
silver, Ac. The mines are found chiefly on the 
eastern shores of the peninsula and in the islands 


of the JEgean, as these parts of the countrv are the 
oldest geologically, and of volcanic origin. Notwith¬ 
standing this mineral wealth, the industrial develop¬ 
ment of the country has been slow, on account of the 
lack of fuel, which is nowhere found in sufficient 
quantity. P'or this reason most of the minerals are 
exported in a crude state after the simplest possible 
preparation, and the exploiting only of those metals 
has been found to be profitable which are valuable 
without being bulky, and are easily mined and trans¬ 
ported. Recently also, on account of the rise in 
the value of the paper drachma, mines have been 
shut down which formerly were worked with profit. 
Labour and other expenses must be met now wdth 
paper that is worth neaily its face value in gold. The 
following mines are in operation :—Hematite iron 
01 e mines in Laurium, Skyros, Kythnos, Siphnos, 
Seriphos, Antiparos, Mykonos, Atalante; manga¬ 
nese iron ore mines in Laurium, Kimolos, and Syra ; 
chrome iron ore mines in Larymne ; lead ore mines in 
J.aurium, Siphnos, and Thera ; zinc mines in Laurium, 
Siphno«, Antiparos ; manganese mines in Milos ; 
chromium mines in Phaisala and Lamia. But for 
the lack of coal Greece w ould have been an important 
steel and iron producing counlr). Ex]>eriments are 
being made as to the possibility of using lignite for 
smelting purposes, of w'hich considerable quantities 
are found. According to the American ('onsul at 
Athens, the iron 01 es are hematite, generally of 
high grade, and manganese in veins piercing lime¬ 
stone or volcanic layers. Often, as at Laurium, 
they appear as coverings for beds of lead, zinc, 
and co})per. One of the best mines in (ireece, 
now being worked, is found in the inland of 
Seriphos This mine produced and sold during 
the years 1901 to 1907 iron 01c valued at ;£‘42S,ooo. 
Activity in iron mining fell off considerably in 1908 
on account of the ciisis in Ameiica, on the Continent, 
and in Great Hiitain. The lead ores are found lor 
the most pait between volcanic strata, in the form of 
lead sulphide. Mines of this kind exist in the island 
of Mvkonos. At Laurium the iron is found between 
layers of schist or marble, togethei w’ith ores of zinc 
and iron carbide. These mines were worked from 
ancient times, and the smelting was done on the 
spot. The residue of the lead, cast aside by the 
ancients, is worked over to-day by the (ireek Mining 
Company of Laurium. The ancients neglected also 
the zinc ore, the utility of which w-as unknown to 
them, and this is found as thrown out by them, and 
carefully worked. Deep mining is limited at Laurium 
on account of the water, which rises everywhere to a 
slight distance below th- level of the sea. Zinc is 
also mined at Laurium. The zinc oxide is expoited 
in its natural state. There are also here kilns for the 
roasting of the lead oxide. Other mineral produ<?t5r 
in Greece which are taken out at a profit are emery, 
magnesite, gypsum, kaolin, and sulphur. Many 
other mineral substances exist in Greece of possible 
value, which have either not been worked at all or 
only worked on a small $cale. Among these may be 



864 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. s^ptemUr 3, xw. 


mentioned talc^ chalk, ochre, baryta, &c. The 
quality of emery depends upon the percentage of 
corundum it contains and the quantity of iron in 
mixture. Pure corundum is not found. It is used 
for the polishing of hard substances, and is, therefore, 
of great industrial value. The world's annual pro¬ 
duction of emery is about 35,000 tons, of which 
Greece produces 9,000 tons from the island of Naxos. 
The right of mining the emery is enjoyed by the 
inhabitants of certain districts, the Government 
transporting the product to Syra, where it is sold 
for about ^^4 per ton. The Naxos emery contains 
about 60 per cent, of corundum. Magnesite is of 
great industrial value on account of its resistance to 
heat, whioh renders it suitable for the lining of 
furnaces and for fire-bricks. It is also used for 
making cement. Magnesite is found principally in 
the island of Euboea. It is mined by the Company 
of. Municipal and Public Works, the Anglo-Greek 
Company, and the Magnesite Company. In the 
island of Milos are found gypsum and sulphur, and 
its millstones are famous throughout the East. It is 
said that the mining industry is capable of great 
development in Greece, and that many mines that are 
at present neglected, and others that have not yet 
been discovered, will be worked profitably in the 
future. 

COMPULSORY PILOTAGE. 

The Board of Trade Committee, under the chair¬ 
manship of Sir Kenelm Digby, K.C.B., formerly 
Under Secretary of State at the Home Office, which 
has been appointed to consider and report on the 
Pilotage Laws, and to which reference was made in 
a note on page 792 of the youmal^ has a very thorny 
topic to examine, and one very productive of litiga¬ 
tion in the past. The last exhaustive inquiry into the 
matter was made by the Royal Commission on the 
Port of London in 1900-1902, and much striking 
evidence was elicited. So far as London is con¬ 
cerned, pilotage is regulated by the Trinity House 
Corporation, who exercise jurisdiction in respect oi 
37 ** outport ” districts as well. But nearly all the 
more important ports in the British Isles have pilotage 
authorities of their own, i.^., a Standing Committee 
or a special statutory Pilotage Board, and thus are 
independent of the Trinity House. The most vexed 
question in pilotage matters, however, is the mainte¬ 
nance of compulsory pilotage on the Thames and in 
certain other ports, where it is generally regarded 
as a very serious grievance, especially by wharfingers 
and barge-owners. The original rule was that all 
pilotage should be compulsory within the London 
district and the Trinity House outport districts, but 
the rule, as was pointed out in the Journal oi the 13th 
August, practically ceased to be a rule, owing to the 
multiplicity and complication of the exceptions, and, 
in the words of the Royal Commission, the whole 
law is in a chaotic condition, and is a fruitful source 
of litigation and trouble.” According to the Merchant 


Shipping Act of J894, lyhich, however, was mainly 
consolidating Act of previous enactments, an owner 
or master of a ship is not answerable for loss or 
damage occasioned by the fault or incapacity of 
any qualified pilot in charge of that ship in dis¬ 
tricts where pilotage is compulsory. The legal 
principle upon which this rule is founded is that 
a man is liable for the acts of those he volun¬ 
tarily employs, but not for the acts of those 
whom he is compelled to employ. Unfortunately, 
however, this leads to an inversion of what has been 
laid down by the Admiralty as the true rule, x.^., 
that a pilot should be the adviser of the captain, but 
should not take his responsibilities. It may thus be 
imagined what a confusion arises, and instances of 
the most extraordinary anomalies and injustices were 
given by various witnesses before the Royal Commis¬ 
sion. It was hoped the Commissioners would have 
seen their way to recommend the abolition of com¬ 
pulsory pilotage altogether, and the transfer of buoy¬ 
ing and pilotage within the limits of the Port of 
London to the new authority. The latter reform 
was duly recommended by the Commissioners (but 
not included by the Government in the Act), and, 
with regard to the question of compulsory pilotage 
and the peculiar hardship of the exemption of ships 
when in charge of a pilot from liability for damages,, 
the Commissioners left it to the new Port Authority 
for London to apply to the Board of Trade for a 
provisional order exempting all ships in the Port of 
London from compulsory pilotage. As the Port 
Authority is now in full swing it would be, of course, 
within their competence to apply for such an order. 
But, no doubt, the Board of Trade feel that if sa 
important an amendment of the general law be carried 
out it is better it should be preceded by a special 
inquiry ad hoc, and not upon the initiative of a local 
authority, however powerful or dignified. Hence the 
new Committee, the proceedings of which will be 
undoubtedly watched with attention by shipowners,, 
bargeowners, wharfingers, and other great river busi¬ 
ness interests. 

RABBITS AND SHEEP IN AUSTRALIA. 

A correspondent of the Economist contributes some 
interesting information relating to the damage 
done by rabbits to the grazing districts of Australia. 
At the present day Australia depastures nearly 
100,000,000 sheep; but, vast as this number is, a 
leading South Australian has given it as his opinion 
that ** the country is carrying a greater weight of 
rabbits than of sheep.” Accounts from various 
squatters seem to confirm this opinion; in any case, 
it is a matter of fact that the rabbits have driven out 
of great districts both the sheep and their owners, 
rendering the country so abandoned quite useless. 

The fecundity of rabbits is appalling. Naturalists 
reckon that under favourable circumstances, such as 
obtain in Australia, a single couple will increase to 
four millions in five years; and certainly in the 35 
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years that ^have elapsed since thei ^iTst half-dozen 
couples were turned loose in Victoria, their descen¬ 
dants have over-run the whole island continent. So 
universal is the plague that it is now acknowledged 
that neither the pastoral nor the agricultural industry 
can be carried on unless runs and farms are securely 
protected with rabbit-proof netting. “ Millions of 
miles of fencing, according to the correspondent, 
have been erected, the cost of wii|oki can never be 
ascertained. The expense, hovitevar, does not end 
here. On some well-equi])ped farms, in spite of the 
most careful fencing, it is neccssary'to have trappers, 

and poison carts constantly employed in 
order to keep the rabbits outside the netting. On 
one such farm the outlay in these directions alone is, 
on an average, /1,200 a year. On some small farms, 
by simple netting in the watei tanks during the dry 
season, as many as 10,000 rabbits have been caught 
and destroyed in three or four nights, while some 
holders of laige properties state that they have killed 
between 150,000 and 250,000 in a year. According 
to one leading pastoralist, this rabbit plague is costing 
the Commonwealth about /i 0,000,000 fer annum \ 
for if the vermin could be exterminated, one con¬ 
sequence would be a great increase in the number of 
sheep depastured, and a consequent rise in the exports 
of wool, amounting, in the opinion of this authority, 
to not less than 500,000 bales a year. 

In spite of these enormous losses no serious attempt 
has beeli made by Government to deal with the 
problem. No fair trial has been given to I)r. Danysz's 
specific. It should have been possible to set apart 
‘*a few thousand square miles of what is known 
as * rabbit-riddled ’ country for the purpose of ex¬ 
perimenting with the virus; but the friends of the 
i‘abbit-trap])er ... in the various legislatures have 
been too strong for the friends the sheep-farmer.” 
Public opinion, however (according to the Economist's 
correspondent) is ripening on the question, and it is 
certain that before long not only the Federal, but 
State Governments will be compelled to take decisive 
measures. 

HOME INDUSTRIES. 

7 'he IVastage ^ Lloyd’s Register ” 

have just published their statistical summary of vessels 
totally lost, condemned, &c., during 1908. The gross 
reduction in the effective mercantile marine of the 
world during the year, amounted to'800 vessels, of 
809,292 tons, excluding all vessels of less than 100 tons. 
This compares with 868 vessels, of ’851,224 tons in 
1907. Of this total, the steam tonnage was 566,487 
tons, the sailing 242,805 tons. ‘The average percent¬ 
age lost, &c., of British-owned ships, as recorded in 
Lloyd’s Register” book, sho’i/^ little variation. For 
the quinquennial period, 1898-1^2, the percentage of 
steamers lost was 1*93, and of sailing vessels 4*95; for 
the period 1903-7, 1*90 and 4*98 respectively, whilst, 
for 1908, the percentages were ^8^*imd 4*68. It will 
be noticed that the percentage of sailing vessels lost is 
much higher than that of steamers. Strandings 


and kindred ^casualties, 'comprised^ under the term 
“wrecked,” are much the most general cause ot 
disaster; 43*5 per cent, of the losses of steamers, 
and 33*8 per cent, of the lossOs -of sailing vessels, 
come under this head. The next" most common ter¬ 
mination of a vessel’s career is due to condemnation, 
breaking up, &c., 20-4 per cent, of the steamers, and 
27*8 per cent, of the sailing vessels removed from the 
mercantile fleets of the world being accounted for in 
this w’ay. Lloyd’s figures shdUr' that, large as is 
the absolute annual loss of vessels belonging to 
the British mercantile marine, it is only a small 
percentage of the whole, and compares favourably, 
anyway so fai as steamships are concerned, with 
the loss sustained by the "mercantile fleets of 
other leading centres. The percentage of steamers 
lost by France last year was 1*49, by Germany i'20, 
by Norway 2*13, and by Japan 2*20, the British loss 
being only i • 11. We are Jess fortunate with sailing 
vessels. Of these, France lost 2*91 per cent., Germany 
270. as compared with our 3*49 per cent. But 
Norway lost 4*()5 pei cent.,’ Sweden 8*01 per cent., 
and Holland (which only owns 34,750 tons) no less 
than 10*63 per cent. 

Bntish Railways.—Tht returns of the British 
railways for the half-year ended June 30 show' a 
marked recovery in the position of the leading 
companies. There was a further small decline in 
gross receipts of ;i’264,8ii or *06 per cent., but the 
net earnings increased by ;f698,238, or 4*7 per cent. 
The expenses of the 19 principal English railways 
were reduced 963,000, or 3*3 per cent., a reduction 
mainly due to the fall in the price of coal, but also 
to some extent to real economy. The coal bill 
fell 549,661 or 17-6 percent., and expenditure other 
than for coal w'as reduced nearly ^^400,000, mostly 
ow'ing to the curtailment of goods and passenger train 
mileage. The reduction in freight train mileage was 
5*6 for the half-year, and in passenger train mileage 
1*2 per cent. The net earnings of the half-year 
exceeded by (>98,238, or 4*7 per cent., the earnings 
of the conesponding six nifbnths of 1908, and the 
diridend earned upon the ordinary shares was at the 
rate of 2*96 per annum, as against 2*53 pei cent, per 
annum for 1908. The average dividend distributed 
for the half-year has been at the rate of 3J pei cent, 
per annum, in comparison with 2*86 per cent, per 
annum a year ago, an increase of *26 per cent. 
Thirteen out of the 19 cbm^anies increased their 
dividends, five maintained them, one only had to 
make a reduction. There is good reason to believe 
that the shrinkage in trade wliich adversely affected 
railway receipts in this country during the last two 
years is now at an end, '^d, indeed, appreciable 
expansions in earnings are already taking place. 
Again, methods of administration and working have 
improved. There has been less rash expenditure of 
capitol, and greater avoidance of unwise competition. 
The outlook for the railway industry is decidedly 
brighter than it was. 
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The Coal Industry, —A\Tiilst the demand for iron, 
especially for steel mahing, is increasing, the coal 
trade remains depressed. It would have been strange 
had it been otherwise. There has been over supply 
of coal. Foreign competition becomes more serious 
every year, and the Eight Hours Act, which bears on 
British coal alone, cannot fail to work for the 
foreigner. The exports of coal for the seven months 
ended July show an excess of only 180,000 tons over 
those for the corresponding period of 1908, which is 
far short of the normal rate of annual increase. But 
it is the home market which shows the serious 
shrinkage. Many factors have combined to bring 
about this result. During the late spell of dull trade 
the householder has been more careful ot his coals ; 
then gas stoves for cooking purposes are largely on 
the increase, and the use of electricity has its effect. 
The industrial consumption has been largely below 
normal for many months past, and the coal bills 
given in the half-yearly reports of the railway com¬ 
panies show extensive savings not all due to lower 
prices. The shipping depression has led to reduced 
consumption of coal for bunker pui poses, and the 
threat of a strike of coal miners, not only in Scotland 
and Wales but in England, led to consumers laying 
in large stoies of coal which have now to be absorbed 
before holdeis of them can be in the market again to 
any normal extent. But low as is the present level 
of prices it is higher than it would have been but for 
the Eight Hours Act, which has been the cause of 
the higher rates of wages now current. 

The Cotton Crop, —^Messrs. Neill Brothers ha\e 
issued a memorandum on the cotton position, 
from which it may be inferred that in their belief the 
reports of bad weather have been exaggerated, but 
that the conditions in Texas are really serious. It 
is, however, too early to come to any definite 
conclusions as to the crop. That for 1908-9—for 
statistical purposes it is completed on August 31— 
has exceeded the totals of the two “ bumper ” crops 
of 1904-5 and 1906-7, a fact to be remembered when 
dealing with official estimates. According to the 
figures supplied by the New York Cotton Exchange 
the total for 1908-9 up to August 26 was 13,647,000 
bales, as against 11,377,000 bales for the correspond¬ 
ing jieriodof 1907-8, and 13,506,000 bales for 1906-7. 
In 19C4-5 the total crop marketed reached 13,557,000 
bales, so that 1908-9 stands well to the front. In 
America and on the Continent the takings by the 
,mills are increasing; m Lancashire the recovery in 
trade has still to come, but margins are less. 

A Ne 7 v Domesday Book. —The intention of the 
Government to 3 widue the land of the United Kingdom 
may serve to recall the almost forgotten Domesday 
Book of iSjb. This compilation purported to give 
the proprietorship, acreage, and rental of England 
and Wales in the year 1874-5 exclusive of London. 
It had been alleged that there were only about 10,000 
landowners in the country, and the return was ordered 
or the purpose of showing the facts, which were, ac¬ 


cording to the return, that there were in all 
landed proprietors with an estimated rental of over 
^59,000,000, and owning in the aggregate 33*^^3,514 
acres. (If these proprietors more than 700,000 owned 
less than a single acre ; 121,983 owned under ten 
acres, while over 3,000,000 acres were owned by some 
10,000 persons. It was, however, demonstrated that 
the return was, in some lespects, misleading. For 
example, it was made by counties, and large 
owners, who owned estates in several, were counted 
once for each county, and in some cases figured as 
small proprietors. Again, the average of the large 
proprietors was under-estimated, as all woods, except 
saleable underwoods, were excluded from the return. 
Clergymen were often put down as the private pro¬ 
prietors of their own glebe lands, and no attempt was 
made to distinguish between rental derived from town 
and country property. Accepting the figures of the 
old Domesday and the new for the purpose of com¬ 
parison, it appeared that in proportion to population 
the number of landowneis was tenfuld greater in the 
eleventh century than in the nineteenth. 

Va/n mt of Paper.—The United States Consul- 
Tieneral at Stockholm, in a recent report, gives some 
details respecting an industry about to be established 
in Sweden. He says that in Halmstad, Mr. Pontas 
Holmstrom is about to start a spinning mill for making 
yarn out of paper Such mills already exist in Ger¬ 
many and France, and mention has been made of 
them in these Notes. So far, the manufacture of 
rugs and carpets seems to be the best practical use of 
this new paper yarn. It is stated that people in 
Sweden, especially in the province of OstergiUland, are 
already making carpets with paper welt. Narrow rolls 
of paper tape are used, but this, of course, is not spun. 

OBITUARY. 

Professor Emil Chr. Hansen, M.D., Ph.D. 
—The death occurred on August 26th of Professor 
E. C. Hansen, the head of the department of physio¬ 
logical fei mentation in the laboratory of the Institute 
of Technical and Physiological Fermentation at Carls- 
berg, Copenhagen. Professor Hansen was born in 
1842. He studied at the University of Copenhagen 
from 1871 to 1876 and in the following )ear entered 
the Carlsberg Institute. Devoting himself to in¬ 
dependent scientific research he became known as an 
authority on fermentation and the inventor of a 
method of producing pure yeast, which is now em¬ 
ployed almost universally in the breweries of Den¬ 
mark, Norway and Sweden, and in most of the chief 
breweries of Germany, Holland and America. He 
wrote several treatises on fermentation, including 
“ Experimental Studies on the Variation of Yeast- 
cells,*^ which appeared in the “ Annals of Botany,** 
1895. He was a Foreign Member of the Linnean 
Society, and in 1905 he was elected an Honorary 
Corresponding Member of the Royal Society of Arts, 
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PROCEEDINGS OF THE SOCIETY 

CANTOR LECTURES. 

MODERN METHODS OF ARTIFICIAL 
ILLUMINATION. 

By Leon Caster, A.M.I.E.E. 

(Editor of the IlluminaitngEngineer.) 

PART VI 

Wc may now turn to another section of my 
lecture and refer, necessarily very briefly, to a 
few of the most obvious cases of lighting 
which deserve particularly careful study. In 
doing so I ask you to bear in mind what I have 
just said about the necessity for measuring 
light. This is the keynote of successful 
“ Illuminating Engineering,*’ for it is only by 
means of actual measurement, however faulty 
our apparatus may be, that we can preserve 
a permanent record of prevailing conditions of 
illumination. Naturally, our methods are still 
crude, but immense advances have been made 
since their practical value has been realised, 
and I confidently expect yet more remarkable 
developments in the future. 

School-lighting. 

I should like first to say a few words upon 
the subject of school-lighting. It would seem 
to be so obvious that good iBumination bears 
an intimate relation to he,alth, that the im¬ 
portance of lighting schools, in which children 
are confined at a crucial period in their physio¬ 
logical development, in a thoroughly satisfac¬ 
tory manner would be admitted at once. I am 
glad to say that here again the Royal Society of 
Arts has not been found wanting, for recom¬ 
mendations on this point were made by Mr. 
Brudenell Carter as far back as 1885 in a paper 
on the “ Influence of Civilization on Eyesight,'* 

* The Course consisted of four lectures, delivered on 
February 15th and 22nd, and March xst and 8th. In re¬ 
arranging the material for publication in the Journal^ the 
lecturer has preferred to divide it into six parte. 


and again in 1898 on ** The Eyesight of 
Children.” 

I have no time to quote the exhaustive data 
that have been accumulated to prove that 
the eyesight of children steadily deteriorates 
during school life, but I may say that they are 
very convincing, not only in England but 
possibly even to a greater extent in Germany 
and the United States. I may, however, refer 
you to an article by myself in the Journal of 
the Royal Society of Arts, of August 21st, 
1908, and to a special section in the first 
number of the Jlluminating Engineery Jan¬ 
uary, 1908, in which this matter is exhaus¬ 
tively treated. 

Dr. H. Wright Thompson, oculist to the' 
School Board of Glasgow, has found that 
35 per cent, of the children in the 67 schools 
visited by him had more or less defective sight. 

Professor Scott in the United States has 
quoted even higher figures, and summed up 
his remarks in the mournful words :— 

“ Because of the lack of attention that is paid to 
the light actually present in the schoolroom, and 
because of the great difficulty in adjusting our 
windows and shades to the varying intensities of the 
external sources of light, it is not surprising that we 
should find in our schoolrooms conditions of light so 
bad during many hours of the day that the reading of 
ordinary printed matter without undue strain on the 
eyes is impossible.” 

We find, indeed, that it is generally ad- , 
mitted, as, of course, it stands to reason 
it would be, that defective eyesight is, at 
least, partially due to bad lighting in the. 
schoolroom. The light may be insufficient in 
quantity and so strain the eyes of the child 
attempting to read. It may also come from 
the wrong direction, and Mr. Brudenell Carter 
has shown how this may affect the attitude 
a child seated at his desk, and indirectly 
affect his growth. 

In addition, it must be recognised that each 
portion of the schoolroom requires separate 
attention, and presents a separate problem* 
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Thus the children’s desks must bo adequately 
illuminated, but special provision is necessary 
for the illumination of the blackboard and for 
the table at which the teacher is standing. 

Another cause to which short sight has been 
attributed is the use of type that is too small 
for the growing child to sec with comfort. 
This has been ulluded to by Dr. H. E. J. Riss 
{^Illutmnahng Engineer^ Vol. 1 , p. 190), and 
it is interesting to note that, by the advice of 
Mr. Brudenell Carter, The Times have recently 
decided to alter the nature of their smaller 
type. 

The importance of this question to the nation 
will be understood from the fact that there 
are over 1,000,000 children in the schools of 
London alone It is interesting to recall that 
Mr. Brudenell Carter, as far back as 1885, 
approached the School Board of London, and 
tried to induce them to organise periodical 
testing of the eyes of their children. 

That Mr. Carter had ample grounds for 
urging this improvement will be understood 
from the decisive nature of the results of the 
tests of the German Professor Cohn, who in 
1865 examined the eyes of about 10,000 school 
children and found that 1,630 of these had 
eyes of faulty shape, 1,072 being short-sighted, 
139 flat eyed, 23 suffering from astigmatism, 
and 396 from the results of previous diseases. 
In addition, Mr. Carter’s friend, Mr. Adams 
Frost, had examined a Board school in the 
South of London and found that 73 children 
out of 26,, or rather more than one-fourth, 
suffered from defective vision. It was rational 
to conclude, therefore, that the possibility of 
-equally bad conditions prevailing in other 
schools ought at least to be examined. On 
this occasion, as we have since had ample 
reason to regret, this recommendation was not 
complied with, but at the present day our 
views are more enlightened, and only last year 
it became obligatory for the London County 
Council for the first time to undertake 
periodical tests of this description. 

But I feel constrained to point out that tests 
of eyesight alone are insufficient unless accom¬ 
panied by some study of the conditions of illu¬ 
mination. It is no use studying a disease 
without also taking account of the conditions 
by which it was produced. In this connection 
it is satisfactory to note that Dr. Kerr, medical 
officer to the London County Council, made 
special reference to this matter in his report in 
1908. I may quote the following words :— 

A normal person of middle-age will distinguish 
•characters on paper in a poor light with greater readi¬ 


ness than a child, because the characters are more 
familial' to the adult and so much more easily recog¬ 
nised. Conversely, a child requires a better light to 
learn to read by than does an adult, to whom reading 
is second nature. From a large number of experi¬ 
ments, the least illui|aination permissible on the school 
desk of a child has been found to be equal to 10 
candle-metres roughly i foot-candle).” 

Dr. Kerr then studied the illumination in 
165 schools, and found that the artificial 
illumination of about 20 per cent, was classed 
as only “fair,” while 18 were considered 
“bad;” very similar figures were quoted of 
the daylight illumination. 

In the report which has just been issued for 
the subsequent year stress is again laid on the 
part played by good illumination. Thus Dr. 
Woodcock points out that, apart from eye- 
troubles, nervous habits such as squinting, 
twitching of the eyebrows, &c., giving rise to 
a strained expression, are often the direct 
result of the close attention and effort involved 
in certain kinds of work (such as sewing) which 
impose a tax on the eyes. For instance, refer¬ 
ence is made to a class of 28 children who 
were hemming in a poorly-lighted room. A few 
minutes after work had commenced ten were 
squinting, eleven knitting their eyebrows, two 
standing up to sew, and half-way through the 
hour four children exhibited nervous defects. 
“Artificial light in schools” this observer 
goes on to remark “ is practically always 
insufficient for this work” {i.e, fine work in¬ 
volving matching of colours and texture with 
precision). “ From October to March,” she 
says further, “ no needlework should be allowed 
after 3 p.m., and during November 15th to 
February 15th no needlework should be per¬ 
mitted in the afternoon at all.” 

In this report Dr. Kerr again gives some 
figures relating to the conditions of illumina¬ 
tion in various schools ; they arc as follows :— 

Quality of Lighting. 

April \st^ I907» to March ^istj 1908. 
Non-Provided Schools— 

Good. 57 .... 65 per cent, approx. 

Fair . 10 .... ii „ „ 

Bad. 21 .... 24 „ 

Council Schools— 

Good. 191 .... 73 per cent, approx. 

Fair . 16 . .. 6 ,, ,, 

Bad . S* •••• >4 .. 

April \st to December 31J/, 1908. 
Non-Provided Schools— 

Good. 18 .... 72 per cent, approx. 

Fair . 3 ••• ” 

Bad . 4 .... i6 „ „ 
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Council Schools— 


Good. 237 ... 81 per cent, approx. 

Fair. 23 ... 8 „ ,, 

Bad . 33 ... II „ 


Now, when the* appointed authorities take 
the view explained above, it is sufficient to 
justify the contention that the study of the 
illumination in schools is a matter that 
deserves very cand'ul attention indeed. 

Faciokv and Barr\ck Lj(;htin(;. 

While (l('aiini4* with the hygienic aspects of 
illumination, 1 may refer to the lighting of 
factories and barracks. Here again, although 
we are d('aling mainly with adults, instead of 
children, we have a case of large numbers of 
people constantly at work under more or less 
stereotyped conditions. Think how many 
soldiers ari* constantly confined in barracks in 
this country. 

I was given to understand that the War 
Offict' authorities were paying great attention 
to this subject, being desirous of adopting 
some definite plan for supervising the lighting 
in these cases, so as to render it in everyway 
most efficient. 

In thi‘ same way, it would seem to be a 
truism to say that good illumination in factories 
is not only absolutely essential to the work¬ 
people, but (’xpedient from the point of view of 
the employer. Good illumination, as I have 
tried to show, is not a luxury but a necessity, 
and therefore ought to be insisted upon every 
whit as keenly as the provision for adequate 
sanitation and ventilation, which, by the way, 
have only bi'come the subject of Government 
inspection and recommendation (and in extreme 
cases even of prosecution) very recently. Why' 
should an employer who confines his employees 
in a stuffy room be treated moie severely than 
one who ruins their eyesigdit by grudging the 
necessary attention to lighting } 

What may be pointed out in addition is 
that, even from the standpoint of the employer, 
it is folly to neglect this point. In the case of 
almost all skilled labour it is quite certain that 
the expense of bringdng the lighting up to the 
standard is but a trifle in comparison with the 
amount that would be saved by the improve¬ 
ment both in quality and output of work; 
indeed, in many cases it is safe to say that 
such improvements as are needed would not 
really entail any greater running expenses, but 
only the exercise of a little forethought in 
using the light provided so as to help the 
workman instead of proving a nuisance to him. 


But, in addition, there are obvious general 
grounds for dwelling on this point. Anyone 
who has been obliged to live for any length of 
time in dingy and badly lighted rooms knows 
the depressing effect of such surroundings. 

Mr. Patchell, in his presidential address to 
the Association of the Engineers in Charge in 
1908, remarked: — 

“ Good lighting is conducive to economy in both 
engine and boiler rooms, as plant in a badly lighted 
room never gets properly looked after or cleaned. 
V\rhy should it ? It is no credit to the cleaner if it 
cannot be seen. Dirt is about the worst disease a 
plant can suffer from, as it invariably means neglect of 
small indications and warnings, timely attention to 
which would prevent the otherwise inevitable break¬ 
down. Not only is the plant better cared for, but 
men all work better m cheerful surroundings, and 
lose less time through sickness.*’ 

Another point on which stress ma}^ be laid is 
that a very close connection undoubtedly exists 
between the number of accidents that occur in 
w^orks, and the condition of the lighting. 
Naturally, it is easier for an employee to allow 
a limb to stray into machinery which, in a 
dingy ill-hghted room, is blurred and indis¬ 
tinct In addition, the incorrect placing of 
light sources, and the resultant throwing of in¬ 
convenient shadow’s by tools is just as likely to 
be responsible for an error of judgment on the 
part of an operator engaged in a delicate piece 
of work. 

At the present moment this matter is of 
particular interest in view of the Commission 
that has recently been appointed to consider 
causes of accidents in factories and w’orkshops, 
and I should like to urge that no such inquiry 
can be considered complete that does not take 
into account the part doubtless played by de¬ 
fective illumination in causing accidents of this 
nature. 

The report of the Chief Inspector of Fac¬ 
tories for the year 1908 contains a number of 
pertinent comments on the effect of the 
lighting conditions on the health and well¬ 
being of operatives. It is gratifying to find 
one of the inspectors reporting that great 
advances have been made in the artificial 
lighting of factories; the same observer, 
how’ever, remarks that the fact is not generally 
appreciated that the daylight-illumination 
requires corresponding care. A very striking 
case is that of laundries. It w’ould seem 
fairly evident that w^here cleanliness is the 
great consideration, only the very best illumi¬ 
nation can be deemed sufficient, and it is not 
surprising to find oue of the inspectors, Miss 
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Patterson, drawing attention to the effect of 

crowding machinery into ill-lighted corners.*' 

But, perhaps, the most interesting comment 
is that of Miss Squire, who referred to the 
defective illumination in certain Yorkshire 
textile factories, and the results of the trying 
work in a poor light on the eyesight of em¬ 
ployees. Sometimes the suggestions of the 
inspectors recommending were welcomed and 
acted upon. ** Sometimes, however," she 
says, “we are met with indifference or re¬ 
luctance to spend money on this condition for 
healthy w^orking, and we have no statutory 
^rovtston to rely 

The need of more definite recommendations 
regarding illumination, therefore, is now begin¬ 
ning to be felt. Reference may, in this connec¬ 
tion, be made to a very interesting report of 
the Conseil d* Hygiene de la Seine in Paris on 
the subject of factory-lighting. As a communi¬ 
cation from a municipal body this forms a 
somewhat important precedent. The report 
contains abstracts from the regulations of the 
chief European countries. 

While not proposing any immediate drastic 
regulations the report emphatically endorses the 
wisdom of keeping all bright lights out of the 
field of view of workers and also advises that 
walls should be light in tint and have good re¬ 
flecting qualities It is interesting to observe 
that the only country, apparently, that pre¬ 
scribes definite minimum* illumination is 
Holland, where an intensity of 10 to 15 bougie- 
metres on the work is specified (i to 1*5 foot- 
candles approximately). 

Lighting of Hospitals, Libraries, 
Churches, Etc. 

Under this heading I may include a number 
of miscellaneous cases of lighting, all of which 
are of very great importance, but which, un¬ 
fortunately, would require a lecture to them¬ 
selves if treated fully. I may first point out 
the obvious necessity of lighting a hospital, 
where people in an invalid and depressed 
condition are confined with special care. 

It is scarcely necessary to point out that 
people, under such circumstances are specially 
susceptible to the effect of unsatisfactory con¬ 
ditions of illumination, and trifling defects in 
the lighting arrangements, which a healthy 
individual might ignore, assume much greater 
importance in the case of people who are 
seriously unwell and possibly feverish. Any- 
thing in the least inclined to suggest a glare 
is most objectionable, and flickering and un¬ 
steady lights are particularly undesirable. 


One may also point out that the lighting of a 
ward in a hospital where patients in a conva¬ 
lescent stage are confined is probably governed 
by conditions quite distinct in many respects 
from those that should prevail in a room in 
which patients are' seriously ill. 

The daylight illumination provided is per¬ 
haps of special consequence, stress being laid 
by many in the medical profession on the part 
often played by sunlight in promoting a 
patient’s recovery. For instance, at the 
request of the Westminster Hospital, an 
interim injunction was recently granted 
restricting the height of the adjacent new 
Wesleyan Memorial Hall now being built by 
the trustees of the Wesleyan Twentieth Cen¬ 
tury Fund. It was contended by the medical 
authorities that the proposed plan would inter¬ 
fere with the access of light to one portion of 
the hospital, and that the recovery of patients 
would be appreciably retarded thereby. 

The necessity of paying careful attention 
to the light in libraries, w'here people use 
their eyes very severely, must also be 
borne in mind. This last matter is the more 
urgent because the people who use libraries 
in the evening by artificial light are, 
as a rule, earnest students, the class of 
people who derive most benefit from libraries, 
and who, therefore, deserve the best arti¬ 
ficial illumination that can be provided in 
order to facilitate their strenuous work. 

Both libraries and hospitals frequently con¬ 
stitute an expense to the general public, who 
have a right to see that the best value is got 
for their money. The lighting of a number 
of such public buildings may in the aggregate 
amount to a considerable sum, and therefore it 
is only just that care should be taken not only 
to get efficient results, but also to exercise due 
economy. 

A recently-issued report of the “ Committee 
on Machinery and Engineering Staffs at Poor- 
law Institutions," which deals incidentally 
with the lighting conditions, w^ell illustrates 
this point. The published figures for the 
lighting in question show remarkable varia¬ 
tions, and the conclusion is drawn that greater 
care should be exercised in the control of the 
expenditure of gas and electricity than at 
present. Yet it must be recalled that many 
different varieties of buildings, which serve 
very distinct purposes, are grouped under this 
head, and it is, therefore, very difficult to draw 
any valid conclusion without knowing fuller 
details of the conditions in each case. One 
point may, however, be emphasised. It would 
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well repay the authorities in such cases to 
obtain the advice of a competent expert when 
the original lighting scheme of a new building 
is under consideration. Experts called in at 
a later stage may, indeed, be able to effect a 
considerable saving ; yet, when once the in¬ 
stallation is complete, any modification must 
be in the nature of a compromise, and it is 
rarely possible to secure as efficient results as 
might have followed the original adoption of a 
carefully thought-out plan. 

In this connection I should like to mention 
the work of Mr. L. B. Marks, a well-known 


economy and illuminating efficiency, in the 
technical sense, are often subservient to artistic 
effects. But once more we must remember 
that it is only through the eye, and through 
the illumination provided, whether daylight 
or artificial, that the interiors of such build¬ 
ings are visible at all. Therefore it is surely 
worthy of consideration to scheme out the 
lighting very carefully, and to consider exactly 
what the sources used have or have not to do. 
This is a matter I commend to the study of 
architects, who are now coming to take a 
keener interest in questions of illumination. 


Fir.. 83. 



Skcond Floor, Carnkgtk Library in New York. (L. B. Marks, Second Annual Convention of the 
Illuminating Engineering Society in the United States, ii)o8.) 


illuminating engineer in the United States, 
and the first President of the Illuminating 
Engineering Society, who has recently under¬ 
taken and described the lighting of the 
Carnegie libraries in New York, in a specially 
careful manner {Illuminating Engineer^ 
Vol. I., 1908, page 921). Here, again, I should 
like to point out the inconsistency of paying 
for the collection of expensive books, some¬ 
times unique and unreplaccable, housing them 
in costly buildings, and then providing a 
system of illumination that makes reading 
more than a weariness of the flesh. 

And next, a few words may be said upon 
the lighting of churches atwl public buildings 
•of architectural distinction. In such cases. 


The lighting of such national buildings as 
Westminster Abbey surely deserves very 
careful consideration indeed, and when we 
remember that they frequently fulfil several 
distinct purposes the c^ioice of an effective 
method of illumination becomes correspond¬ 
ingly difficult. For instance, Westminster 
Abbey serves primarily as a religious building, 
but, being the treasury in which so many 
national monuments, &c., are stored, also 
partakes of the nature of a museum. Anff 
the lighting of our museums, if attempted 
artificially at all, surely demands the 
greatest care we can give it. For the exhibits 
can only make their appeal through the eye, 
and the eye only becomes aware of their 
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existence by the aid of light. Naturally 
therefore one would suppose that the method 
of lighting specimens so as to show off 
their chief points to the best advantage 
would be very carefully thought out and as 
near as possible ideal for the purpose ; it is 
doubtful whether this can often be said to 
be the case. 

Fixture Design. 

This, again, is a very wide subject into 
which I cannot enter in detail. It will, how- 


which was bestowed on the artistic design of 
sources of illumination in the past, which were 
certainly very primitive regarded from the 
practical standpoint as illuminating apparatus, 
but were not infrequently distinctly effective as 
ornaments. 

It is also hardly necessary to dwell upon the 
importance of a knowledge of the particular 
varieties of fittings which are best adapted for 
use in certain interiors ; the illuminating engi¬ 
neer, engaged on such work, needs to possess 
a considerable knowledge of art and architec- 


Fig. 



Roof Reading Room, Carnegie Library in New York. (L. B. Marks, Second Annual Convention 
of the Illuminating Engineering Society in the United States, 1908.) 


ever, be readily appreciated from what has 
been said already, that ^fixture-design offers 
great opportunities to the .man who has not 
only a knowledge of the details of the best 
methods of distributing light efficiently, but 
also a genuine appreciation of artistic prin¬ 
ciples. There seems little doubt that a great 
many of the types of fixtures in general use at 
the present day leave something to be desired 
both from the aesthetic and practical stand¬ 
points, though great improvements have 
recently been made; in the United States in 
particular, the recent formation of the Illumin¬ 
ating Engineering Society has given a great 
impetus to the scientific design of fixtures from 
the standpoint of practical efficiency. It is, 
however, often interesting to observe the care 


ture in order to contrive arrangements in har¬ 
mony with the existing scheme of decoration. 

An interesting point has been raised in a 
recent number of The Builder, The author 
criticises many of the existing electric light 
standards in the streets of London, and points 
out how illuminating apparatus of this kind, 
while at night mainly essential for the purpose 
of producing light, ought to be decorative by 
day when its main function is in abeyance. 
The engineer would often be grateful for guid¬ 
ance on the aesthetic principles involved in this 
question. Certainly the style of lamp-posts 
lining a street can do much to make or mar its 
architectural appearance, and ought to be in 
harmony with the style of buildings or 
surroundings. 
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Street Lighting. 

The subject of street lighting received some 
attention in Part III. of these lectures (see 
p. 805), but this occasion may be taken of 
emphasising a few of the most important points 
in connection with the matter. Since the de¬ 
livery of these lectures the writer has had an 
opportunity of visiting many of the chief con¬ 
tinental cities and conversing with the chief 
engineers responsible for the street lighting, 
both gas and electric, therein. Many differ¬ 
ences of opinion were met with but it was in¬ 
variably agreed that the points in dispute 
among experts could be largely cleared up if 
only the different authorities interested could be 
got together to discuss the matter and deter¬ 
mine in what good street lighting really con¬ 
sists. At present the criteria are extremely 
vague, what is regarded as eminently satis¬ 
factory in one city being tabooed in another. 

Unfortunately it cannot be said that any 
really adequate effort has yet been made to 
distinguish between the purely local conditions 
which so often influence decisions on this 
matter and the general principles which are 
applicable to most cities. It is frequently sup¬ 
posed by those who do not appreciate the part 
which local conditions inevitably play in decid¬ 
ing such questions that because some city, 
Berlin for example, adopts incandescent high- 
pressure gas lighting after protracted tests 
comparing the results of this method with those 
obtainable by electric lighting, therefore the 
relative merits of both methods have been 
settled once and for all and that any other 
town in doubt as to the method of lighting to 
be adopted can profit by their lesson and do 
likewise. 

In reality the decision of the authorities may 
be mainly influenced by facts quite outside the 
tests in question. In Berlin, for example, the 
gas-plant is owned by the municipality while 
the electricity supply company pay handsomely 
for the privilege of undertaking electric light¬ 
ing. Now vast extensions to the present gas¬ 
generating plant have recently been made at 
Tegel near Berlin, and the authorities must 
naturally look to street lighting as a main out¬ 
let for the gas generated. It may in fact 
be said that every city has to find out for 
itself which method of lighting best meets 
local conditions. 

Yet there is no reason why they should not 
derive useful information from properly orga¬ 
nised experiments of other cities relating to 
matters which really can bte settled by scientiflc 
experiment. But these experiments must be 


undertaken with a clear and definite idea 
of what it is desired to find out, and the 
results derived from them must be presented in 
such a way as to be free from confusion with 
the local influences referred to. And in order 
to be reliable such tests ought to be undertaken 
by an impartial and expert authority whose 
decision would carry weight. The writer long 
ago advocated the establishment of a central 
testing department for the purpose of under¬ 
taking genuine research into street lighting 
problems. The tests would be more valuable, 
even on the present lines, where they under¬ 
taken by representatives of gas and electric 
lighting conjointly and on a pre-arranged 
common plan. At present, what frequently 
happens is that a series of tests are undertaken 
by an expert in electric lighting, and another 
series, undertaken Oii quite different assump¬ 
tions and under quite different conditions by a 
representative of gas lighting. Subsequently 
the results (being really not strictly comparable) 
are found to be at variance, and those con¬ 
nected with each system profess to distrust the 
tests of the other and to believe that he has 
contrived a method of experiment which is 
specially favourable to his own illuminant. 
Were the experiments carried out by both 
representatives simultaneously, as explained 
above, much useless subsequent recrimination 
might be spared, and there would be more pro¬ 
bability of our being able to draw some useful 
^conclusions. 

There is in some quarters am impression that 
street lighting is a simple matter which can be 
readily judged by ocular demonstration before 
a body of men having no technical knowledge 
of the matter. Apart from its other draw¬ 
backs, however, it is at least obvious that such 
methods must give rise to hopeless difference 
of opinion, and that the possibilities of suqh 
differences are accentuated by the fact that 
an opinion so based cannot be substantiated 
by reference to any record which w^ould gua¬ 
rantee that the conditions existing w'hen the 
impression was gained would be maintained 
subsequently. When our knowledge of the 
lighting in a street is based on photometric 
tests we can, at any subsequent period, repeat 
these tests in order to ascertain whether any 
change in the conditions has occurred. But 
when we merely depend on our recollection of 
what the lighting looked like on some past 
occasion, how is it possible to justify an 
impression that the light has deteriorated ? 

In addition, it is safe to say that ordinary 
people base their views on the lighting of a 
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Street on very different data. Many people, 
for instance, will be found to judge far more 
by the apparent brightness of the sources 
themselves than by the available illumination 
which they shed upon the roads and pavement. 
Nor is it to be expected that a man who has 
not really studied the problem can, by a mere 
visual impression, unsupported by any means 
of measurement, determine which of two alter¬ 
native systems of lighting is best fitted to suit 


preserving a record and yielding much valu¬ 
able information unobtainable at present by 
any other means. 

Shopwindow Lighting. 

A word or tw’6 may be said on this in¬ 
teresting subject. There is, perhaps, scarcely 
any field where the principles of illuminating 
engineering can be more profitably employed. 
It is no exaggeration to say that one still 


Fig. 85. 


• -mm- 








Shop Window, Richmond, U.S.A. Lighted by Gas; Night^jew (Welsbach Co.). 


the complex demands of traffic, the needs of 
pedestrians, artistic appearance, and the other 
factors which have to be duly weighed m this 
matter. 

In short, we need to form more definite 
views regarding what the object of street 
lighting should be, and better methods of ex¬ 
pressing and measuring the requisite condi¬ 
tions. For this purpose photometry, as we 
now know it, is admittedly capable of improve¬ 
ment, and may in the future be supplemented 
by other tests. But it is certainly capable of 


cannot walk the streets of London, or indeed 
any city, without constantly meeting examples 
of light, not only unwisely, but actually use¬ 
lessly employed. 

We have seen previously how the interposi¬ 
tion of a bright light causes the pupil*aperture 
and retina of the eye to react in such a manner 
that objects of a darker hue in the back¬ 
ground become difficult to see, and how the 
eye is injuriously affected by continual expo¬ 
sure to glaring lights. Yet one frequently sees 
naked filaments placed in the window between 
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the eye of the observer and the goods he is in- seem to be those in which the lessons of the 

tended to observe by their light; frequently, stage are taken to heart, abundant light being 

too, the pedestrian is dazzled by a lavish use shed upon the goods while the actual sources 
of intensely bright flame arc lamps, hung well themselves are screened from the eye of the 

within his field of vision round a shop-window; observer. Some examples of this method are 

such lamps if not properly located are also a shown in Figs. 85 and 86. 

menace to traffic on account of their incon- In Fig. 86 it will be observed that the same 

venience to drivers. It is satisfactory to observe lights which, concealed, illuminate the contents 

that regulations have recently been introduced of the window, are also utilised to illuminate 

in the City of London, forbidding the use of such the sign “Cigars”; this is a device which is 

lamps unscreened towards the roadway. now becoming very popular. 


Fig. 86. 



Tobacco Shop Washington, U.S.A, Lighted by Gas. Night Vie^v. 


Such malpractices ignore the wise motto, In Fig. 88 will be seen a means of applying 
“ Light on the object, not in the eye.” To be this method by the aid of flame arc lamps, 

successful, any method of shopwindow lighting which are placed above a diffusing glass 

must be at least comfortable to the eyes. A surface over the goods, and can be drawn 

window may well be likened to a miniature aside to be attended to, when necessary, as 

stage. The use of bright lights has been shown in the illustration, 

defended on the ground that it is necessary to Apart from these obvious rules of good 

be lavish in this respect to, attract custom, lighting there are, of course, endless possi- 

Excessive glare may, indeed, attract the eye bilities in the direction of achieving special 

involuntarily, but it is questionable 'whether effects by the use of light, and these afford 

anything is gained thereby, as the observer great scope for artistic treatment. In some of 
naturally tends to avert his gaze from anything the best shops arrangements are made enabling 
actually distressing. several alternate nuethods of lighting to be 

The most successful methods ctfsbofyhghting used, a change in the contents of the window 






876 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. Sepumu. 10.190Q. 


being accompanied by a change to the method 
of illumination best adapted to display them to 
the best advantage. 

In this connection it may be of interest to 
point out that a change in the motives of 
window-display, first perceived in the United 
States, seems to have been making itself felt 


perhaps especially in the United States, it is 
becoming felt a tasteful shop-window should 
be mainly devoted to novel and specially in¬ 
teresting goods, so that the passers-by may 
come to regard its contents, not as a catalogue, 
but as a summary of the most recent develop¬ 
ments ; this leads him to look to the window 


Fig. 87. 



Shop Window of Carpet Store Illuminated by Means of Reflex Gaslights. (Wclsbach Co.) 


also in this country of late. In many shops 
the window display is regarded mainly as an 
inventory, as complete as possible, of the 
goods kept in stock. The customer is ex¬ 
pected to make up his mind what he wants 
by inspection of the window, enter, and ask 
for this article. This naturally involves crowd¬ 
ing the windows and makes effective lighting 
methods difiBbult to achieve* Now, however. 


for novelties and not to pass it by, assuming 
by the force of habit that it contained nothing 
new. He would, therefore, no longer be ex¬ 
pected to make up his mind as to his require¬ 
ments before entering, but would be induced 
to do so whilst yet undecided as to whether he 
meant to purchase, and would be prepared to 
entertain suggestions, and assistance from the 
shopman on the subject of what he needs* It 
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is possible that this newer attitude towards 
window-dressing may have a beneficial in¬ 
fluence on the methods of lighting employed. 


Fig. 88. 



Show^ing Arrangement enabling Flame Arc 
USED FOR Shop-window Light to be Con¬ 
cealed FROM View and Drawn Aside to 

RECEIVE ATTENTION WHEN NEEDED. 

Stage LuiHTiNG. 

There is, perhaps, no subject which presents 
better opportunities for successful co-operation 
between the illuminating engineer, with a 
knowledge of the best means of producing and 
using light, and the artist with his trained 
perception of what is most beautiful, than 
that of stage lighting. 

It is not only that the general method of 
illumination employed in a theatre is of very 
vital importance ; in any entertainment in 
which an appeal is made to the eye it is, of 
course, essential that there should be nothing 
distressing or distracting in the illumination 
provided for the benefit of the audience. But 
the success of many theatrical pieces and 
operas is so closely connected with the im¬ 
pression received through the eyes, that the 


illumination of the stage itself must require not 
only specialised knowledge of technical details, 
but also, in an exceptional degree, fine percep¬ 
tions and artistic sensibility. In operas, for 
instance, one can readily understand that the 
scheme of lighting should produce an effect 
parallel to and in harmony with that produced 
by the music. The most artistic scenery, 
again, would be diminished in effectiveness by 
a choice of a method of lighting which inter¬ 
fered with the proper colour relations. There 
are also numberless theatrical devices, such as 
the simulation of flowing molten metal, the 
production of sparks between clashing swords, 
apparitions, and so forth which offer great 
scope to the ingenuity of the engineer in charge 
of the lighting of the stage. 

While It may be justly said that the arrange¬ 
ments at our best thlatres often reflect very 
great credit on those responsible for the stage 
lighting arrangements, it seems quite reason¬ 
able to suppose that in this subject special 
benefit might follow a closer co-operation 
between the illuminating engineer, the artist, 
and the other specialists whose views have a 
more or less direct bearing on the subject. 

Lighthouse Illumination, 

The provision of proper means of illumina¬ 
tion round sea coasts, for the indication of 
w^aterways and channels, and for purposes of 
navigation generally, is, of course, a matter of 
international importance, and one on which 
the concerted action of different nations is 
particularly to be desired. The wideness of 
the subject, which demands peculiar expert 
knowledge, is w’ell illustrated by the annual 
report issued by the Lighthouse Board of the 
Ignited States. 

I cannot discuss this important subject in 
any detail on this occasion. It may, however, 
be said that it is one which the illuminating 
engineer should find special interest, and in 
connection with which he may, in the future, 
render valuable service, because it involves the 
consideration of the merits of the different 
illuminants in an impartial manner. 

Those who wish for fuller information may 
be recommended to study the report of the 
Royal Commission, which was issued last year, 
relating to the lighting of the shores of Great 
Britain and Ireland. 

Some Physiological Effecis of 
Different Qualities of Light. 

I may next make a few remarks upon 
another feature of artificial lights of the 
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present day which seem to require study. I 
have already drawn your attention to the 
difference in the colour of light yielded by 
modern sources. Now we have no precedent 
to enable us to determine what may be the 
effect of very peculiar coloured light in any 
quantity on the eye. though there is' scientific 
work on record which suggests that visible 
light from different parts of the spectrum pro¬ 
duces diverse physiological effects. Therefore 
one would certainly recommend that we should 
be cautious in seeking to work for long hours 
under any peculiar variety of light. Professor 
Burch, in the work previously referred to, has 
dwelt upon the disturbances of colour vision 
which may be called into play through intense 
stimulation of the eye by monochromatic 
light, and it is therefore legitimate to suggest 
that prolonged working under light of one 
colour might eventually affect the eyes in 
some such way. 

Meantime it is interesting to observe that 
there seems to exist some prejudice in favour 
of light of a more or less golden colour as 
compared with the whiter tinge of the most 
recent illuminants. The explanation of this 
preference offers very debatable ground for 
discussion. Some authorities have maintained 
that light from the red end of the spectrum 
has an actual stimulating physiological effect, 
while blue and green light, on the other hand, 
are depressing. Others have sought to show 
that a preference for yellowish light is merely 
a matter of association. From the early camp 
fires onwards our sources of light and heat 
have come to be associated with red and 
yellow shades of colour, and we involuntarily 
connect this view with the warmth and bjight- 
ness within as opposed to the blue shades of 
twilight and the coldness without. 

It seems quite conceivable that the radiation 
from the different portions of the spectrum, 
which we are accustomed to consider mainly 
in connection with its illuminating capacity, 
may also be responsible for deep-seated physio¬ 
logical effects and influence our health and 
well-being to a very considerable extent. And, 
leaving out of account for. the moment the 
possible special effects of visible light of 
different colours, we must also remember that 
our present illuminants radiate a wide range of 
invisible waves, which are not detected by our 
eyes as light but which mapr, nevertheless, not 
be without influence upon our physiological 
condition. Recently a number of facts have 
been discovered about the behaviour of the so- 
called actinic or ultra-violet rays (beyond the 


violet in the visible spectrum), which have led 
physiologists and physicists to attach some im¬ 
portance to their presence, to some extent, in 
all illuminants. With this matter we shall deal 
in some detail later. 

For the moment, however, let us turn our 
attention to what is known regarding the 
quality of radiation from different illuminants, 
and the manner in which the energy is dis¬ 
tributed throughout the visible and invisible 
spectrum. This quality, we shall find, exerts 
a very material influence on the efficiency of 
light-production of the different sources. 

The Distribution of Eneruy in the 

Spectra of Illuminants and the 

Efficiency of Light-Production. 

In what follows, therefore, I wish to proceed 
to consider some of the scientific theories 
of light production. It has long been be¬ 
lieved that the majority of sources of light, 
considered from the scientific standpoint, are 
hopelessly inefficient, producing but a small 
fraction of the energy supplied to them in the 
form of light. For instance, the percentage 
of the energy developed by electric glow-lamps 
in a visible form has been variously stated as 
being only about from i to 10 per cent., all 
the rest being produced as heat or other forms 
of energy which are non-luminous. 

As explained in my first lecture, the majority 
of our illuminants consist of incandescent 
solids. We merely heat up a solid body until, 
amid the jumble of vibrations that occur, 
we find a few sufficiently rapid to emit light. 
One interesting quality of incandescent solids 
is illustrated by Kirchoff’s law, which states 
that every body emits only that radiation 
which it can absorb. According to this view 
a /ru/jy black body, which absorbs all the 
energy falling upon it, can naturally emit all 
forms of energy. Most of our incandescent 
solids resemble a black body somewhat closely, 
and therefore the curves describing the quality 
of radiation obtained from such bodies at 
different temperatures, according to Lummer 
and Pringsheim, are of considerable interest. 
Fig. 89, which is taken from a recent article 
by Dr. Drysdale in the Illuminating Engineer, 
shows these curves. I cannot, on this occasion, 
enter into the methods by the aid of which the 
energy in any part of the spectrum can be 
measured. Most of these methods depend 
upon the reception and absorption of such 
energy upon a blackened surface; the rise in 
temperature of this surface may be taken as a 
measure of the energy impinging upon it and 
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Luminous Efficiencies of Various Sources (Drysdale, the Illuminating Engineer ^ 

June, 1908). 


Source. 

Observer. 

Date. 

Method. 

Total Efficiency. 

Per cent. 

Radiant Efficiency. 
Per cent. 

riandle . 

Thomsen... 

1863 

A 

0-3 

2*1 

Oil lame .. .. 

Melloni . 

*833 

A 


10 


Thomsen. 

1863 

A 


2-06 to 2*11 


Wedding. 

1905 

A 


0-029 


Lux . 

iqo7 

A 

0*25 

1-23 

Hefner Lamp. 

Lux . 

1907 

A 

0-103 

0-89 

Gas flame . 

Tyndall . 

1862 

A 


4 


Thomsen .. 

1863 

A 


1-84 to 2*11 

Incandescent Gas .... 

Lux . 

1907 

A 

0*46 to 0-51 

2-03 to 2-97 

Acetylene Flame .... 

Angstrom . 

1902 

A 


5-6 


Nichols and 






Coblentz . 

1903 

C 


3-3 to 4 


G. W. Stewart .. 

1902 

C 


4 


Lux . 

1907 

A 

0-65 

6*36 

Glow Lamp . 







Melloni . 

1833 

A 


2 

Platinum . t t - * 

Tyndall .. 

1862 

A 


4*17 

Carbon Filament .... 

Merritt. 

1889 

B 

•5 to 7-2 



Russner . 

i()07 

B 

•58 to *61 



Wedding. 

1905 

A 


0*34 


Lux . 

1907 

A 

2-07 

2-7 to 3-2 

Nernst .. 

Ingersoll . 

1903 

C 


4-7 falling to 3*6 


Wedding. 

1905 

A 


0 

00 

cn 


Lux . 

1907 

A 

3 85 to 4-21 

5*7 

Tantalum . 

Russner . 

1907 

B 

2*2 



Lux . 

1907 

A 

1 

op 

8-S 

Osmium . 

Russner . 

1907 

B 

2*3 



Wedding. 

1905 

A 


0-02 

Osram .. 

Russner . 

1907 

B 

2*46 



Lux . 

1907 1 

A 

5 ’ 3 ^ 

9-1 

Arc T.amp .... t - - -. 

Tyndall . 

1862 1 

i ^ 


10 to II 


Tyndall . 

1862 ! 

c 


/ */ 


Nakano . 

1889 

A 


1-48 to 8-1 various 





^ ’ 

angles. 


Marks . 

.. 



2*3 to i6-2 


Wedding. 

1905 

A 


0-318 

D.C. Arc ^. T. 

Lux . 

1907 ! 

A 

5*6 

8-1 

D.C. enclosed Arc.... 

Lux .. 

1907 

1 A 

I-l6 

2*0 

Flame Arc, yellow.... 

Lux . 

1907 

A 

13-20 

15*7 

Flame Arc, white .... 

Lux ... 

1907 

A 

6-66 

7-6 

A.C. Arc . 

Lux . 

1907 

A 

l-q 

3*7 

Mercury Arc. 

Geer. 

1903 

1 A 


40 8 to 47*9 

Uviol Mercury, Vapour 

Lux . 

1907 

A 

2-24 

S-8 

Quartz Lamp. 

Lux .. 

1907 

A 

6-'00 

17-6 

Vacuum Tube . 

Drew . 

1003 

mm 


23-4 to 48*6 
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is recorded by suitable means, usually thermo¬ 
electric. You will, however, see that as the 
temperature increases the percentage of the 
radiation lying within the visible spectrum 
increases also very markedly, and hence 


ordinary illumiuants, and, therefore, the effi¬ 
ciency as a light-producer is usually very low. 
The curves in Fig. 90, for instance, show the 
distribution of radiation in the case of a dame, 
the arc light, and the sun, as determined by 


Fig. 89. 



Curves ob Radiation for Block Body. 

{See Drysdalft, Illuminating Engineer ^ London, Vol. XL, J909, p. 23X.) 


our efficiency increases; Dr. Drysdale has 
recently calculated that the luminous efficiency 
even of an incandescent black body might 
attain 50 per cent, at the enormous tempera- 
tiise of 7,000°. Naturally, we can hardly hope 
to pproach this temperature in any of our 


the American physicist, Dr. S. P. Langley, 
and recently presented by Dr. Drysdale in the 
articles referred to above. Only in the case 
of the sun does the maximum fall within the 
visible spectrum ; the majority of energy even 
then is waste, as far as luminous impression 
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is concerned. It will, however, be perceived 
that in the case of the firefly a very different 
condition of things occurs, all the energy 
being concentrated within the visible tange. 


The mention of phosphorescence leads me 
to speak of an alternative method of increasing 
efficiency besides increasing the temperature 
of a body. Instead of employing the confused 


Fig. qo. 
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Energy Distribution in Firefly Spectrum. 

Langley’s Curves of Radiation. (Drysdale, Illuminating Engineer^ London, Vol. II., Jan. 1909*) 


This has been suggested by some observers 
to be a curious property of fluorescent and 
phosphorescent substances, and leads us to 
hope that a really efficient light might be 
produced by this means in the fliture. 


vibration of an incandescent solid, in which 
the whole mass vibrates as a whole, "we may 
employ the free natural vibrations of a phos¬ 
phorescent or ’'luminescent*' substance. 

Theoretically, as we have seen, it might be 
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considered with some reason that the ideal 
illuminant would be one which produced a 
curve of spectral intensity identical with that 
of average daylight, but entirely confined to 
the visible range of vibration. Could we, 
therefore, discover a substance the natural 
vibration of which corresponded exactly to this 
state of things we should consider ourselves 
on the way towards solving our problem. Even 
the above assumption, however, may perhaps 
ultimately be found to require modification. 

From one point of view an illuminant which 
produces all the rays just as they exist in 
the visible spectrum of daylight, and these 
only, might be said to have an effici¬ 
ency of 100 per cent. But since the lumi¬ 
nous efficiency of different parts of the 
spectrum itself differs very much, the maxi¬ 
mum effect being, according to some authori¬ 
ties, produced in the yellow-green, it might 
be possible, by sacrificing colour, to receive 
yet greater efficiency. For certain purposes, 
in a lighthouse, for instance, it is obvious 
that correct colour appearance is immaterial; 
brightness is what we chiefly want. There¬ 
fore one might recommend the attempt thus to 
specialise in the most efficient light for certain 
special purposes. 

Yet even this recommendation wants modi¬ 
fication, because it is evident that all such 
statements are affected by the physiological 
peculiarities of the eye. Without entering 
further into this question it may be said that 
according to some authorities the behaviour of 
the eye seems to be profoundly altered when 
the illumination is very low; therefore the light, 
which is most efficient under ordinary circum¬ 
stances, may not be the most serviceable under 
these altered conditions. 

Many investigators have sought to determine 
what would be the theoretical efficiency possible 
in the case of an approximately white light, 
supposing that we were able to exclude all the 
wasteful non-luminous radiation and to produce 
only luminons energy. According to Dr. C. V. 
Drysdale, for instance (“ Proc. Roy. Soc.,'* Vol. 
80, I 9 ® 7 )» should be possible theoretically to 
obtain a white source running at only o*o8 watts 
per candle, and a monochromatic yellow-green 
source consuming only 0*0598 watts per candle. 
This, of course, would be a great advance on 
the best of our present metallic filament electric 
lamps which probably cannot, as yet, be com¬ 
mercially used at less than about i watt per 
candle. 

Yet it must be said that different observers 
have obtained very divergent numerical results 


on this question as yet. The theoretical 
efficiencies possible, on the assumption that 
only ligh't energy is produced, according to 
Lux, Wedding, and others, are widely different, 
in many cases, from the figures mentioned 
above; we should probably act wisely in post¬ 
poning judgment on this point until more 
complete data are available. Very possibly 
these values will be found to be largely de¬ 
pendent on the physiological conditions of the 
eye. For instance, Mr. J. S. Dow has sug¬ 
gested that, on account of the physiological 
phenomena alluded to above, the values of the 
maximum efficiency, for light of different 
colours, may be found to be very different at 
high and low illuminations, and may also be 
affected by the region of the retina in the eye 
used in making the determinations {^Electrical 
World, N.Y., Dec. 12th, 1908). 

Unfortunately, most luminescent substances 
at present display inclinations to radiate in an 
irregular manner, and to produce light of 
certain wave lengths only ; thus a source like 
the mercury vapour lamp, or the flame arc, 
usually radiates very strongly in certain parts 
of the spectrum, while other portions are 
correspondingly weak. In the mercury light, 
for example, the red rays are entirely absent. 
Many flame arcs again owe their efficiency 
partly to the production of a very strong 
peak in the yellow, where the sensitiveness 
of the eye to visible light is believed to be a 
maximum. 

Naturally, such sources as these cause con¬ 
siderable colour distortion in the coloured 
materials on which they impinge ; even sources, 
however, which yield a continuous spectrum, 
differ very much in the strength of the radiation 
in different parts, and therefore differ in the 
appearance of coloured objects to which they 
give rise. 

The Table obtained by G. H. Stickney (Ilium. 
Eng. Soc. 1908) illustrates the appearance of 
objects of various cblours seen under the light 
of various illuminants. 

It may be suggested that a Table of thip 
kind might ivell be of considerable interest to 
decorators, architects, and others engaged in 
problems connected with colour - effects in 
interiors. As was pointed out in Part V., the 
choice of the colour of wall-papers, &c., in an 
interior is a matter which has a very consider¬ 
able effect upon the conditions of illumination, 
and should not be settled quite apart from the 
spectrum of the illuminant to be used. It is 
aljso not so easy invariably to foretell how an 
object of some particular shade may appear 
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when viewed by means of a different iflumi- 
nant from that under which it is first seen and 
purchased ; and, as mentioned previously, 
even the surroundings are not without influence 
in determining the colour of objects seen in an 
interior. ^ 

There is also a need for some form of 


instrument which can readily be applied to 
compare the spectra of different illuminants, 
and in this connection the ** Ives colorimeter,** 
which was described at the second annual 
convention of the Illuminating Engineering 
Society in the United States last year, is of 
considerable interest. 


Colour Values of Artificial Illuminants.—B y G. H. Stickney. 

Transactions ** of the Illuminating Engineering Society (American), May, 1907, p. 282. 

The Effect of Coloured Lights on Aniline Dyed Materials, 

From Tests by M. Chevreul at the Gobelin Tapestry Works. With Additions by W. D*A. Ryan. 
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Predominating Colour of Artificial Lights. 


Lamp. 

Enclosed arc-clear globes. 

Enclosed arc—opal globe and selective diffuser . 

amp. 140 volt d.c. enc. arc. 

Nernst lamp—new glower .. . 

Nernst lamp—seasoned glower .. ., 

Incandescent—new .. . 

Incandescent—seasoned . 

Welsbach and vapour hydrocarbon—new ., 
Welsbach and vapour hydrocarbon—seasoned 
Ordinary gas flame 
Mercury arc lamp .. ,, 


Colour. 

Bluish-white. 

White. 

Violet (beyond colour correction). 
Pale lemon-yellow. 

Deep lemon-yellow. 

Yellow. 

Pale orange-yellow. 
Greenish-white. 

Greenish-yellow. 

Reddish-yellow. 

Blue-green. 


Ultra-Violet Light and the Physio¬ 
logical Effects Produced i\y it. 

Apart from the effect of visible light, how¬ 
ever—and it has been shown that artificial 
ilium inants differ very markedly in this respect 
—the distribution of energy in the spectrum of 
illuminants varies yet more greatly, as the 
curve exhibited in Fig. 90 very clearly illus¬ 
trates. Therefore we are naturally inclined to 
wonder what effect, if any, such changes in 
the character of the light we live under might 
have upon us. 

This leads me to speak of a very interesting 
question that has recently been the subject of 
much discussion, namely, the effect on sight 
of the invisible rays of very short wave length 
beyond the violet in the spectrum of artificial 
illuminants. We have seen how’, as the 
temperature of an incandescent solid body 
increases, the maximum of the curve of radia¬ 
tion is shifted forward towards the blue in the 
spectrum, so that the percentage of ultra-violet 
energy is distinctly increased. Now these rays 
appear to exert very marked physiological and 
chemical actions, and it has therefore been 
the subject of consideration how far the 
tendency towards accentuating them might be 
injurious. 

Apart from this tendency of a part of incan¬ 
descent solid substances, we have now at our 
disposal sources such as some types of arc 
lamps, and the quartz tube mercury vapour 
lamp, which are particularly rich in such 
radiation, and are, therefore, claimed to be 
specially serviceable for particular purposes, 
such as the destruction of bacteria, the treat¬ 
ment of leather, and for photographic and 
medical purposes. One very interesting ex¬ 
ample of the use of the Uviol lamp I may 
mention in passing. It is now believed that 
the fading of colours is largely due to the effect 
of ultra-violet light and the chemical action of 
rays of short wave length in the spectrum of 


the sun. Carpet manufacturers in the north 
of Germany used formerly to have to send their 
goods down south, where sunshine was more 
abundant, in order to test the permanence of 
their colours. Now, however, that a source so 
rich in ultra-violet light is available, they can 
test goods by the light of this lamp in a mere 
fraction of the time which was formerly neces¬ 
sary, and independently of climatic conditions. 

The percentage of ultra-violet energy in 
ordinary incandescent illuminating agents is 
believed to be relatively small, possibly not 
more than a fraction of a per cent., but, on the 
other hand, it has been suggested that as much 
as 30 per cent, of the total energy radiated 
from the mercury quartz tube lamp is available 
in this form. Naturally, therefore, special pre¬ 
cautions have to be taken to avoid such sources 
having an injurious action on the eyes of any¬ 
one using them. 

That a small change in the quality of radia¬ 
tion may eventually cause the eyes incon¬ 
venience is shown by the experiences of travel¬ 
lers in the snowy regions and at high altitudes 
where the atmosphere is not sufficiently dense 
to absorb the ultra-violet rays in daylight sg 
effectively as on the horizon. Snow blindness, 
and the tanning of the skin are well-known 
symptoms at high altitudes, which many 
observers have attributed to the effect of ultra¬ 
violet rays. 

A considerable amount of work has been 
done on this subject by Drs. Schanz and 
Stockhausen, in Germany. These observers 
have suggested that artificial light is invariably 
more wearisome to the eye than daylight, and 
regard the tendency towards accentuating the 
ultra-violet in ordinary illuminants as un¬ 
desirable. In support of their contention 
these workers have quoted the results of 
Widmarck and others, who found that by 
concentrating ultra-violet light on the eye- 
lens a turbidity was set up, and the lens 
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subsequently became semi-opaque. It has 
even been suggested that cataract is at least 
partially due to the action of these rays, and 
the well-known predominance of this defect 
among glass workers has been ascribed by 
some to the rays given out -by the glowing 
material. This is now being made the subject 
of investigation by a special commission of 
the Royal Society appointed for the purpose. 
(See Dr. H. T. Parsons, “ The Deleterious 


in most of the most recent illuminants. Ordi¬ 
nary glass, it will be observed, cuts off the 
extreme ultra-violet rays, but yet allows those 
which Drs. Schanz and Stockhausen consider 
to be the most dangerous to pass. 

1 will next perform a few simple experiments 
illustrating these points. The spectrum of an 
arc light is thrown upon the screen, the usual 
gradation of visible energy from red to violet 
being clearly discernible. But if now I intro- 


Effects of Bright Light on the Eyes,** Science 
Progress, July, 1909). 

Drs. Schanz and Stockhausen have studied 
the effect of different ranges of ultra-violet 
light, dividing them into three classes, as 
shown in the following Table :— 

duce a screen made of barium platino-cyanide 
into the invisible portion of the spectrum out 
beyond the ultra violet, the existence of these 
rays is made evident by vivid green fluores¬ 
cence. We now see the spectrum extending 
far beyond the usual violet limit, but these 


Action of Ultra-Violet upon the Eye. 


1/ 

1 : 

m. 

IV. 

760-400 IXfX. 

^ 400.350 / 4 /A. 

350.300 mm. 

300-0 mm- 

Visible Rays. 

j Ultra-Violet Rays. 

r 

I Ultra-Violet Rays. 

Ultra-Violet Rays. 

Reach the retina un¬ 
altered in character. 

1 Cause the lens to fluoresce 
a lavender-grey, reach 
the retina, and are 
visible if the lens is 
removed, or if the 
visible region of the 
spectrum is suppressed. 

j 

Penetrate the eye, but do 
not reach the retina. 
Al»o absorbed by the 
e)e.lens. 

Do not penetrate, but 
cause inflammation of 
the outer eye. 


They point out further that ordinary glass 
absorbs the rays from 0-5 m onwards, 
but allows those between 0*4 m and this 
value, to be transmitted unchecked, and have 
further devised a special variety of glass— 
which they term ** Euphos ”—for the purpose of 
absorbing these defective rays. Some samples 
of this glass, by the kindness of the inventors, 
1 am able to show to-night, I believe, for the 
first time in England. Here, for instance, are 
a few specimens of chimneys and lamp bulbs 
made of the glass. For this glass, the authors 
claim that, although the ultra-violet radiation 
is so effectively absorbed, only a small propor¬ 
tion of the visible radiation is lost. 

Fig. 91, 92, and 93,' which exhibit some 
spectrographs of illuminants illustrating the 
behaviour of the glass, do not require much 
explanation. It will be seen that the effect of 
the introduction of the Euphos glass is to cut 
off the ultra-violet light sharply, but to allow 
the visible light to pass, even up to the violet, 
with comparative ease. The various spectra 
also make it clear that the presence of an 
appreciable ultra-violet elem^ut is to be traced 


remote rays can only be made visible by the 
aid of some such fluorescent material. In the 
beam of light striking the prism and giving 
rise to the spectrum, I now introduce a slab of 
blue Uviol glass. This glass has the property 
of stopping nearly all but the violet and ultra¬ 
violet rays. The violet is now the only portion 
of the visible spectrum which can be even im¬ 
perfectly seen, but the introduction of the 
sensitive screen or a block of Uranium glas& 
gives rise to the characteristic green fluor¬ 
escence. 

But if I now insert a sheet of the Euphos 
glass, which you will observe is practically 
transparent to visible light, in front of the 
beam, the fluorescence disappears, indicating 
that the ultra-violet *ays have been checked. 
A piece of ordinary blue window glass, on the 
other hand, behaves in an exactly opposite 
manner. That is to say, when introduced m 
the path of visible light it throws a very dark 
shadow. Placed in the path of ultra-violet 
light, on the other hand, it gives rise to prac¬ 
tically no shadow at all. In the same way, 
electric lamp bulbs and chimneys composed of 
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ordinary glass appear highly transparent to 
ultra-violet rays, and do not throw any distinct 
shadow on the fluorescent screen, while those 
composed of the Euphos glass appear very 
opaque, and give rise to a sharply-defined 
shadow. 

I have dwelt at some length upon this 
question, not because I wish to over-emphasise 
its importance, but -because it is typical of 


that no definite conclusions can be laid down 
as yet. 

Among those who have ditfered from the two 
authorities referred to, I may mention Dr. W. 
Voege, of Hamburg, who has contributed 
several interesting communications to the 
Illuminating Engineer, stating his own view 
of the question (Vol. I., p. 775 ; Vol. II., 
p. 205). 


Fig. 91. 



5. 10 secs. 


10 secs. 


Without globe. 


With clear globe 1 mm. thick. 


With opal globe 1 mm. thick. 


With frosted globe i mm. thick. 


Red-Violet Obs^vatioD'^Glass’’ 1*5 mm. thick. 


“ Euphos ** globe 0*8 mm. thick, No. 71. 


secs.•< Euphos’’ globe 0*8 mm. thick, No. 

I ,, I - -r.. '"N 

Electric Arc Lamp, Visible and Ultra-Violet Spectrum and Effect of Euphos Glass. 


many that will crop up in the future, and is 
•one that can only be effectively solved by co¬ 
operation between the physicists and the phy¬ 
siologists. In this respect, whatever opinions 
we may hold as to the validity of their con- 
olusions, tbe researches of Drs. Scbanz and 
Stockhausen seem to be particularly worthy of 
hnkation. Before leaving the subject, how¬ 
ever, it is only fair to say that this matter 
is still the subject of investigation, and 


I havc^ made special reference to this subject 
simply wnth the object, as 1 say, of showing 
how the effective co-operation between 
physicists and the physiologists may lead to 
very valuable results* As an illustration, how¬ 
ever, that I am not alone in wishing to 
draw attention to the matter, I may mention 
that this very question formed the sul^ect of a 
most animated disbassion belore the German 
InstituBon of Electrical Et^iaeer^ at tbek 
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annual meeting at Erfurt last year, and I think 
it is a remarkable recognition of the im¬ 
portance of these physiological questions that 
a purely engineering society should devote so 
much time to the subject. In addition, I may 
mention that the researches of Drs. Schanz 
and Stockhausen were communicated at the 
annual meetings of oculists and others 
interested in physiological and natural 
science, ” (a very important body in 
Germany), in 1907 and 1908, and this too 


ing and useful researches on special spectacles 
intended to be used in this connection Elek- 
trotechnisChe Zeitschrift," June 3rd, Illu¬ 
minating Engineer^ London, August, 1909). 
Dr. W. Voege fixifls that deep red glass is 
specially useful in this connection, when the 
loss of visible light so caused is of little con¬ 
sequence. 

A somewhat interesting case of the injuries 
which may apparently result from incautious 
exposure to ultra-violet radiation is furnished 


Fig. 92. 


Visible A Limit of Absorption 

Spec- Ultra -1 for Ordinary Glass, 

trum. Violet 1 



I. Without globe. 


2. With clear globe. 


3. With opal globe. 


4. “Euphos ** globe, No. ; (. «* 


5. ‘‘ Euphos ” globe, No. 72. 


Visible and Ultra-Violet Spectrum of Nernst Lamp. (Exposure 20 min., showing effect of 

Euphos glass.) 


was an important recognition by the physio¬ 
logical authorities. 

Whatever opinion we may hold as to the 
desirability or need of limiting the ultra-violet 
constituent in artificial illuminants, used under 
practical conditions, it will be conceded that 
when the eyes are exposed to exceptionally 
powerful doses of ultra-violet energy—in the 
study of arc-phenomena for jexample—some 
means of checking these rays effectually is 
very desirable. In this connection 1 might 
again refer to the work of Dr» W. Voege, who 
recently published an account of some interest- 


by ^some recent experiences of Dr. Bellile in 
the French Navy. [^Illuminating Engi¬ 
neer^ London, April, 1909.) This] observer 
records the experiences of some wireless 
telegraphy operators on certain French 
battleships who suffered trouble from the 
eyes which was considered to be due to the 
ultra-violet light given ^put by the spark used 
in connection with the transmitting appa¬ 
ratus. However, as Dr. Voege has pointed 
out, further data are certainly necessary in 
order to determine more exactly the part 
played by the ultra-violet constituent in light 
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used under ordinary practical conditions. It 
is for instance worth noting that according to 
medical authorities this ultra-violet constituent 
in sunlight is not without value on account of 
its supposed germicidal properties, and the free 
access of sunlight into interiors is regarded as 
one of the conditions which is most effective in 
counteracting the effect of any lurking tuber¬ 
culosis bacilli. 


applicable. In addition, such an expert must 
be a man of wide sympathies, not only willing 
and able to appreciate the economical and 
technical aspects of problems, but also in 
touch with the physiological and aesthetic 
aspects. 

Such a man has yet to be evolved, and I 
have termed him ‘‘ the expert illuminating 
engineer.'^ I need not say that his develop- 


Fig. 93. 


Visible A 
Spec- Ultra -1 
trum. Violet 1 


Limit of Absorption for 
Ordinary Glass. 



I, Osram lamp with clear bulb. 


2. Osram lamp with “ Eupbos ” bulb, 72. 


3. Tantalum lamp with clear bulb. 


4, Tantalum lamp with ♦* Eupbos’* bulb, No. 


71. 



Visible and Ultra-Violet Spectrum of Metallic Filament Lamp. (Time of Exposure 20 min., 

showing effect of Euphos glass.) 


Conclusion. 

I now come to a few final remarks before 
winding up this course. If I have done 
nothing else in these lectures, I hope to have 
succeeded in giving you an idea of the vast¬ 
ness of this subject, and of the many different 
points of view that have to be taken into 
account, and the contradictory data which 
require to be reconciled. What is needed is a 
man who shall be independent of any connection 
with any particular system of lighting, but who 
will take an impartial and unprejudiced view of 
them all,'and therefore be capable of deciding 
to what case each particular illuminaht is best 


ment must be gradual, and his career for the 
present largely one of self-education. 

It may perhaps seem to some of you that in 
parts of these lectures I have dwelt in a some¬ 
what pessimistic manner on the defects of 
modem conditions of lighting, and harped too 
insistently on the many directions in which there 
is admittedly room for improvement. It must 
not be imagined, however, that I do not recog¬ 
nise that there has been most encouraging 
progress in certain respects, and that modern 
method's of illumination are in many ways a 
great advance otf those in existence a few 
years ago. One of the most satisfactory 
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indications of progress, perhaps, has been 
the steady growth of interest in matters of 
illuminating engineering; but what is now 
needed is to systematise and focus this 
interest to a greater extent, so that de¬ 
velopment may proceed on the proper lines. 
In dwelling on what remains to be done rather 
than on what has been done, therefore, I have 
been chiefly influenced by the desire to point 
out the necessity for such impartial and 
systematic effort, and the many fields in 
which substantial improvement might be 
made through the agency of an Illuminating 
Engineering Society and the illuminating ex¬ 
pert engineer, whose development from existing 
professions such a society will, it is hoped, 
eventually bring about. 

The urgent need at the present moment is 
for some method of bringing those interested 
in different aspects of illumination into one 
camp—a society which would enable them to 
appreciate each other’s points of view, and 
would lead to mutual toleration and goodwill. 
In my paper read before the Society about 
three years ago, I referred to the need of the 
illuminating engineer, not dreaming at the 
time that the subject would have advanced so 
much as it has in this short period. 

The time has now come for the formation of 
an Illuminating Engineering Society in this 
country. Many of you may know something 
of the immense progress and good work done 
by the society existing with this name in the 
United States. Since their start over three 
years ago, the number of members of this 
society has swelled from ninety-three to over 
1,000. 

At an informal dinner held on February 9th 
of this year it was decided to form a similar 
society in this country. Its object I have 
tried to explain to you, but I may repeat that 
all that is desired is a common impartial plat¬ 
form for the free discussion of these problems. 
Anyone interested in the subject is eligible as 
a member ; at present, the membership will 
confer no professional status. 

At a subsequent meeting on May 25th of 
this year, the draft-constitution of the society 
was formally adopted, and since that date 
the society has received influential support 
both in this country and on the Conti¬ 
nent, from which I have just returned after 
hearing the views of the chief authorities on 
illumination, all of whom cordially approved 
our efforts. It is, I may mention, the intention 
to give the society as far as possible an inter¬ 
national character, in ordi^r that concerted 


action may be taken in the future on matters 
of international importance.* 

Before closing the lecture now, I feel that I 
ought to express my thanks and keen ap¬ 
preciation of the great kindness of the 
many who have assisted me, and to whose 
efforts any good results obtained are largely 
due. 

I will, therefore, first of all, express my 
thanks to the very large number of manu¬ 
facturers who have helped in exhibiting 
apparatus on such a generous scale.t 

These lectures may serve as an object- 
lesson to those who have contended that 
it is impossible for one man to gain the 
sympathy of those interested in all the different 
methods of illumination. I think that you 
will admit that I have at least tried to pre¬ 
serve an impartial attil^qd© in delivering these 
lectures. 

Apd next I must express roy great indebted¬ 
ness to the Royal Society of Arts for granting 
me such exceptional facilities in order to 
make the exhibition of these systems of 
lighting possible. I have been allowed the 
privilege of introducing inflammable sub¬ 
stances into this lecture theatre, to run piping, 
and to cause no little inconvenience by the 
constant stream of those engaged in the erec¬ 
tion of the exhibits. This might be taken, 
however, as an indication that, with due pre¬ 
caution, all these systems can be regarded as 
safe methods of lighting and that there is 
room for the application of them all. 

Thanks are due to Professor Stirling for 
the instructive series of slides and diagrams 
illustrating the construction of the eye, which 
he has kindly sent from Manchester Uni¬ 
versity, and also to Professor J. T. Morris and 
Dr. C. V. Drysdale who have assisted in the 
same way. I should like in particular to 
express my appreciation of the services of my 
assistant, Mr. J. S. Dow’, who has helped 
me throughout with the preparation of these 
lectures. 

If I have inadvertedly omitted to make due 
reference to some apparatus, or did not devote 
enough time to some points on which fuller 
discussion may ha^e been desirable, I can 
only plead the exceptionally wide scope of the 
subject. 


• Anyone who would like to hear further particulars 
reifarding: this society IS invited to apply to Mr. L. Gastcr, 
Hon. Secretary, 32, Victoria-street, London, S.W. 

A list of the exhibits, and the manufacturers who kindly 
arranged them for these lectures, will be found on pages 891, 
3 k 6, and 348 ot the Journal for this year. 
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THE FUTURE WHEAT SUPPLY OF 
THE WORLD.* 

Within a year of the last visit to the Dominion of 
the British Association the question was raised by 
the then President of that body at the Bristol meet¬ 
ing of 1898 whether the possible wheat-fields of the 
globe possessed a potential capacity of expansion 
sufficient to meet the hypothetical needs of the bread- 
eaters of even one generation ahead; whether^ in 
fact, a dearth of wheat sijpply was not already within 
sight, and by 1931 would be upon us. The fixation 
of nitrogen, not as a dream but as a certainty, was 
claimed by Sir William Crookes as the condition on 
which the great Caucasian race was to avoid being 
squeezed out of existence by races to whom wheaten 
bread was not the “ staff of life.” Personally I 
confess I am not so pessimistic as to the surface 
still available for wheat-growing even without this 
aid. If we granted that the so-called contributory 
areas, at a date two or three years before the close of 
last century, were just what was then stated, that the 
bread-eating population of that date was rightly 
guessed at 516,500,000—a much more difficult cer¬ 
tainty to reach in the manner adopted by the 
American statistician whose figures were adopted— 
and that both the growth of population and of ** unit 
consumption ” would proceed exactly in the ratio 
suggested, it might legitimately be asked, does it 
nevertheless follow that np such increment of area 
could be looked for as would satisfy the larger mass 
of consumers calculated as likely to be dependent 
upon wheat in 1911 or 1931 on the scale here laid 
down ? We might admit that the course of the 
wheat acreage from 1870 to 1884 and thence onward 
to 1898 showed—first, a material advance outstrip¬ 
ping that of population, then an admitted check with 
a subsequent advance, although one below that of 
the bread consumers of the world. Is not, however, 
a later view of the wheat area at the disposal of 
the world’s consumers well qualified materially to 
diminish, if not to dissipate, the cosmic scare” 
which was induced by the figures of 1898 ? If the 
growth of men outstripped the growth of wheat, as 
was the ca§e between 1884. and 1897, the growth of 
wheat-fields has been well over the rate of population 
increase since that exceptional period, just as it was 
in the still earlier period between 1871 and 1884. 
Nor was the check to the rye acreage and its decline 
by four per cent., which seemed to have happened 
with the wheat check between 1884-1897, continu¬ 
ing; for that, in the aggregate, seems to have returned 
to, though it has not perhaps much exceeded, the 
older level In the decade 1897-1907 the increase to 
be accounted for was 34,000,000 acres. The Russian» 
quota formed more than a third of the whole. Now 
it was Russia that was in ,a very special degree the 
subject of unfavourable remark in the wheat problem 
controversy 16 n years ago. 3he was spokpn of as 

• Ab9tracted from the Presidential Address of Major P. 
G. Craigie, C.B., to the Agricultiuml Sub-Section of tbe 
British ^sociation, Winnipeg, X909. 


having reduced her consumption of bread by 14 per 
cent., only by this means continuing her exports in 
defiance of her true needs, and contributing to the 
rest of the world, therefore, a merely provisional and 
precarious excess. 

’ ^ ‘Russia. 

The exports of wheat from Russia, which we were 
warned would not continue, and which had doubtless 
been unusually large between 1893 and 1898, shrank 
for three years after that date as if they would realise 
the prophesy which would relegate Russia from the 
ranks of exporters to the task of feeding her own 
population. But that mysterious Empire had since 
then resumed her large supplies, and from 1902 to 
1906 the exports ranged higher than before. Although 
forming only 24 per cent, of her estimated wheat crop, 
Russia’s exports averaged 141,000,000 bushels over 
the first five years of this century, against 104,000,000 
bushels over the whole preceding 15 years. Quite 
lately we seemed to see some restriction, but the 
history of the trade forbids a confident opinion that 
she has reached the end of her contributions to other 
lands. In the two decades stretching from 1887 to 
1906, European Russia had added 1,000,000 acres of 
wheat per annum. This is not only a 70 per cent, 
advance in 20 years, but it is double the absolute area 
of 10,000,000 acres which the United States added 
in this interval. From such official estimates as 
were furnished, the total produce of the 50 Govern¬ 
ments, where alone the figures were continuous, in¬ 
creased in a still higher ratio. The average production, 
which did not exceed 180,000,000 bushels in the five 
years before 1879, or 226,000,000 bushels in the 
quinquennium ending 1889, reached what appeared 
to have been a maximum in 1904, and was averaged 
at 415,000,000 bushels for the whole five years’ period 
then ending. If the later years were again at a lower 
level, they represented very nearly double the produce 
before 1879. The yield per acre, which stood below 
eight bushels to the acre between 1883 and 1892, 
averaged nine bushels over the next ten years, and 
has been lO'q, 10*4, and 11-4 bushels respec¬ 
tively in the three seasons ending 1904. In the 
south-western region, where the yield was just over 
eleven bushels in the decade ending 1892, it seems to 
have averaged 15 in tl^e ten years ending 1902, while 
over 18 and 19 bushels were reported in 1903-1904. 
These figures omit the Polish, Caucasian, and Asiatic 
districts, for which a much smaller retrospect is 
possible. The acreage in Poland is small — little 
over a million—and nearly constant in extent. But 
the wheat of Northern Caucasia, first accounted for 
in 1894, rose from 5,600,000 acres to 8,300,000 in 
1906, and the Siberian totals, after increasing, appa¬ 
rently, but slightly, from 3,400,000 acres in 1895 to 
4,800,000 acres at the close of the century, do not 
seem much to excepd >5,000,000 acres now. Inquiry 
shows that the wheat ext4^nsion in Russia has been 
made , possible by an^jictual addition to the arable 
land, and not by dedifction from other crops. 
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Argentina and Australia. 

In the forecasts offered ten years ago Argentina, as 
a wheat-grower, was given a dozen years from 1898 
to reach a possible acreage of 12,000,000 acres. She 
reached that figure and passed it in less than a 
decade, and later official current estimates seem to 
concede to that region a close approximation to 
15,000,000 acres to-day. As the actual pace here 
has bettered so considerably that prophesied, one 
might legitimately question the further limitations 
which allowed to Argentina no prospect of ever 
reaching a wheat area of 30,000,000 acres at any 
time. No one could note the strides which she has 
taken in rapidly augmenting her wheat areas and 
exports, and that concurrently with the commanding 
place she is assuming as a meat rearer and exporter to 
the older peoples of Europe, without some recognition 
that a great future is possible. Small, relatively to 
the great extent of surface included in the Common¬ 
wealth of Australia, is the proportion under wheat, 
but the Commonwealth is none the less, as a rule, an 
exporter. A little more than 30 years ago only about 
1,400,000 acres were grown. This seems to have 
been a good deal more than doubled in the 5 years 
1876-81, when a much smaller rate of increase 
followed for 15 years. After 1896 wheat-growing 
came again into favour, and the rapid spurt which 
followed brought the Commonwealth total to 
5,700,000 acres as the century closed. Thereafter the 
rate of growth seemed checked anew, and after pass¬ 
ing a maximum of just under 6,300,000 acres, it 
stands to-day under 6,000,000 acres. Twice during 
the last 20 years has Australia shown on balance a 
net importation of wheat, but from 1903 to 1907 the 
quantity exported has averaged 36,000,000 bushels. 
It is not without interest to observe that the Aus¬ 
tralian exports of the present century have not ail 
been consumed in Britain; South Africa, the western 
coasts of South America, and even some parts of 
India have shared in the surplus product of the Antipo¬ 
dean Continent. The conditions and the future of the 
Australian wheat have been quite recently dealt with in 
an interesting paper read before the Colonial Section of 
the Royal Society of Arts, by Mr. A. E. Humphries, 
who pointed out that the soils on which it was grown 
were rich in assimilable nitrogen, requiring little 
manurial expenditure in that dirk:tion, but poor in 
their percentage of phosphoric acid, while the climatic 
conditions as regards moisture had proved remarkably 
difficult. Efforts have been made, and apparently, if 
recent experiences were confirmed, with success, to 
breed new varieties of the wheat plant adapted to 
the peculiar climatic conditions of Australia and 
likely to increase the low average yields hitherto 
obtained. 

Canada. 

The forecast of the Canadian future made in 1898 
was surely unduly pessimistic. The opinion then 
quoted by Sir William Crookes as that of trustworthy 
authorities, assigned to the Pomiiiion a bare total of 


6,000,000 acres under wheat as all that could be ex¬ 
pected to be reached within a dozen years. That 
period has not yet fully come, but by December 31, 
1908, the official figure showed an acreage as reached 
within the decade which exceeded by 10 per cent, the 
maximum allotted to 1910. If the figure ascertained 
for the 1909 crop be added, a total of 7,750,000 
acres is now reckoned upon, so that here again the 
forecast has been outstripped. The further proposal 
to estimate the maximum of the Canadian 
potential capacity for wheat production by 1923 
at no more than 12,000,000 acres would therefore 
meet severe critics in Winnipeg to-day. It is a 
relief to turn from the perplexing variety of specula¬ 
tions as to the future to the relatively more solid 
ground afforded by the actual records of wheat exten¬ 
sion. There are defects of continuous statistics 
showing from year to year the total acreage of the 
Dominion, although the recent good w’ork of the 
Census and Statistics Office promises that this will 
henceforth be remedied. But outside of the three 
great wheat-growing sections—Ontario, Manitoba, 
and the North-West—the surface under this cereal is 
not material. The decline in Ontario, where, as in 
older settlements, wheat-growing shrank as more 
diversified forms of agriculture evolved, is much more 
than compensated for when the acreage of Manitoba, 
and in later years the rest of the North-West, is 
superadded, and the rapidity of the recent extension 
testifies to the energy in the task of bread-raising 
which this hopeful section of the British Empire 
displays. But it is clear that our statistical records 
require a further development and a much improved 
continuity, especially in the new regions of the wheat 
supply of the future. Nor can we dispense with the 
urgent lesson that science has much to teach us in 
making more use of the areas acknowledged to be 
under more or less rudimentary cultivation. If Sir 
William Crookes was right in adopting the American 
statistician’s average of 127 bushels per acre as 
the mean of the recognisable wheat fields of the 
world, the prospect of the extra seven bushels he 
sought as immediately desirable would make us 
eager to learn the very latest triumphs of the 
laboratory in winning for the soil a freer mea¬ 
sure of the nitrogen of the air. But hopefully as 
we may wait on the chemist’s help, I, for my own 
part, incline still more confidently to the botanist. 
The producer of new and prolific and yet disease- 
resisting and frost-defying breeds of wheat plants is 
to-day more than ever encouraged by what has been 
done in many lands of late in this direction, to suit 
the crop to its environment. Nothing could be a 
greater boon to the wheat farmers, handicapped by a 
short and irregular supply of summer warmth, and 
the occasional but often untimely invasion of the frbst 
fiend, than the production of varieties of wheat at 
once prolific and early ripening, and suited to the 
relatively scanty moisture of semi-arid regions. The 
fanning of the future must ultimately be one of more 
careful tillage, of more scientific rotations, and of 
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consideration for the changes in the grouping of 
population, and in the world-wide conditions of man 
and his varying wants. What is going on all over 
the world has to be learned and studied, and wheat 
pioneers of the North-West must not forget the 
possibility of yet new competitors arising in the 
single task of wheat-growing, whether in the still 
developing sections of the Russian Empire and the 
still open levels of Argentina, the little known regions 
of Manchuria, the basin of the Tigris and Euphrates, 
the more completely irrigated plains of India, the 
table-lands of Central Africa, or perhaps under new 
conditions and a more developed control of the re¬ 
serves of water supply, on the southern shores of the 
Mediterranean, or even in the long-tilled valley of 
the Nile. 


THE TURKISH TOBACCO INDUSTRY. 

Cigarette tobacco is one of the chief crops, and 
one of the most important exports, of Turkey. It 
enjoys a high leputation everywhere. In 1908 the 
United States alone purchased from Samsoun, in 
the district of Trebizond, 17,000 of cigarette 
tobacco. In that part of Turkey, tobacco is grown 
chiefly at Samsoun, Bafra, Trebizond, and Platana. 
Very large quantities of Trebizond tobacco are sold 
to Egypt, where this tobacco is used to brighten the 
tobacco obtained from other parts of Turkey. Tre¬ 
bizond tobacco is not strong , it has very little aroma, 
the leaves are large, very light coloured, and do not 
keep very well. Samsoun and Bafra tobaccos are 
stronger, have more aroma, do not sting the tongue, 
while the leaves are smaller and darker. According to 
the American Consul at Trebizond, the most aromatic 
kinds are what are called marden ” (mine) and 
“ dere (valley) varieties. These leaves are very 
small, strong, dark, and aromatic. The country 
where the best Turkish tobacco is grown in Tre¬ 
bizond is a low, mountainous region bordering the 
south shore of the Black Sea. It lies between the 
40th and 41st degrees of North latitude. A chain of 
mountains, once densely wooded, but now quite bare, 
2,000 to 8,000 feet high, runs along the coast at 
varying distances back from the sea, and seems to 
act as a curtain to hold the clouds and the moisture 
which rises from the sea. Most of the tobacco fields 
are on the slopes of the foothills and in the lower 
valleys, from half a mile to three miles from the 
shore. As a rule they are small, not exceeding 
from one to four acres. Snow is not abundant 
in this region, and there is little frost. It is 
considered desirable that the ground should freeze 
a little in the winter before it is cultivated. Rain is 
quite abundant until June, and the atmosphere is 
nearly always humid. In the Trebizond district a 
clear sky and a bright sun are extremely rare. The 
summer is hot. The tobacco fields are not irrigated. 
According the general opinion, it is climate rather 


than soil that causes the difference in the various 
kinds of tobacco. The methods of tobacco culture 
are primitive, and much is left to chance and nature. 
No systematic rotation of crops is practised, no scien¬ 
tific fertilising, and little cultivating. Some fields are 
planted with tobacco year after year without any rest, 
while a few, the least desirable ones, are left fallow 
every three or four years. About the middle or end 
of March the seed, mixed with a little sand, is sown 
on a small bed of ground at one side of the field or in 
some garden. The starting bed is carefully dug and 
hoed and cleared from stones and weeds. When 
the plants are from four to six inches high they are 
transplanted in the field, and set out in rows about 
eight inches apart, and the plants placed about a foot 
apart in the rows. They are watered once or twice 
when first set out, and rarely after that. J.itlle 
weeding or cultivating is done. No machines are 
used. At Trebizond, when the tobacco is from 
twelve to fifteen inches high, the tops are broken 
off and the shoots are pinched. A few stocks aVe 
left for seed. At Samsoun, little or no budding or 
pinching is done. There they try to get many 
small leaves, while at Trebizond they look for 
large leaves—quantity rather than quality. Har¬ 
vesting begins in the latter part of June, and the 
pickings follow one another throughout the summer. 
At Trebizond there are three pickings :—(i) The 
lowest leaves and the poorest in quality ; (2) medium 
leaves of medium quality ; (3) the best quality, large 
leaves, strong and of darker colour. The seeds are 
gathered in September and no use is made of them 
except for planting. In Trebizond the average yield 
is about 800 pounds of tobacco per acre. In Samsoun 
it is about 750 pounds, and in Bafra it averages about 
900 pounds per acre. In 1908 Trebizond, including 
Platana, produced about 60,000 hundredweight. The 
leaves, as gathered, are placed on strings, each 
quality by itself, and the strings are hung on hori¬ 
zontal poles. They are dried in the sun near a cabin 
so arranged that in case of rain the poles can easily 
be run into the cabin to protect the tobacco. After 
the leaves have been well dried they are put into a 
damp house or cellar where they remain until they 
become soft when they are made up into packets ot 
six to ten leaves. Subsequently they are taken to 
the Tobacco Regie depots where they are sorted, 
manipulated, weighed, and sold either to the R^gie 
or to the tobacco merchants. 


TRADE IN SOUTHERN PERSIA. 

Major Ducat, H.M.’s Consul at Kerman, has just 
sent home his report on the trade of his consular dis¬ 
trict for the year ended March last, and dwells at 
some length on the moot question of transport in 
Southern Persia, which has been the subject of 
frequent discussion and comment for a few years 
past. It may be remembered that ip 1906 a Com- 
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mercial Mission to Southern Persia was organised by 
the Chambers of Commerce in Northern India, with 
the approval and assistance of the Government, and 
placed in charge of Mr. Gleadowe-Newcomen, who, 
on his return, drew up a most interesting report on 
the subject, a summary of which appeared in the 
Journals of March 2qth, and April 5th and 12th, 
1907. Since then the conclusion of the Anglo- 
Kussian agreement has dehnitely placed Southern 
Persia in the sphere of Great Britain, and has drawn 
renewed attention to the necessity of doing all that 
is possible, in the interests of British trade, to open 
uj) the country and develop its means of transport. 
Towards the close of last year, a City company 
entered somewhat exhaustively into the subject, and 
was advised that the fust great requirement was the 
construction of a good road from Bunder Abbas, via 
Regan and Bam, to Kerman. Estimates were duly 
obtained, but the revolutionary movements in the 
Shah’s dominions and the distuibed condition of the 
country pievented the project from being carried out. 

Major Ducat now enters fully into the same 
subject. He points out that the position of Kerman 
is one of exceptional importance. It occupies the 
summit of the great plateau of Persia at an alti¬ 
tude of some 6,000 feet, and between it and the 
other large towns on the plateau — Teheran, 
Ispahan, Shiraz, Yezd, and Kashan—there is no 
range of mountains or any obstacle to a road or 
railway. It is the only laige town on the plateau 
which can be reached from the sea without any serious 
obstacle, or to which a road or railway would entail 
no heavy cost or engineering difficulty, and some day 
it will be the chief laige inland town on the main 
southern loute into Persia. Meantime, however, 
though the caravan route has no kotals (passes) to 
surmount, has good water all the way, and halting 
places with provisions at convenient intervals through¬ 
out, it is probably worse provided|with transport than 
any known route in the world connecting a town of 
bo,000 inhabitants, with a busy seaport 350 miles 
away. There is no organised carriage service, and 
consignees are entirely at the mercy of a few ignorant 
and short-sighted camel drivers, who will flatly refuse 
to take an unusually shaped package at all, and even 
for merchandise, packed specially, will unblushingly 
make a written contract to deliver within 80 to c)o 
days at a rate of about 12 10s. a ton. During 2I 
years’ expenence, Major Ducat says, the shortest time 
he has known a caravan to arrive in has been 35 days^ 
and as even a camel covers 2j miles an hour, this 
means an average day’s march of four hours with five 
halts. The postal service, when it was in working 
order, took 20 to 30 days to deliver a weekly mail 
from Bunder Abbas, and now letters drop in at 
intervals of five and six weeks. Telegrams from 
Kerman to Bunder Abbas first go north to Teheran, 
then south to Bushire, from Bushire to the island of 
Herijam by cable, and thence from Herijam to Bunder 
Abbas by boat, when one happens to be available, 
and weather permits. 


Meantime the roads have been impossible except 
for well-armed parties able to beat off attacks, the 
mails have practically ceased coming, and communi¬ 
cations have been more and more restricted. Asa 
matter of fact, transport has never been easy to 
obtain in the district, and, if the reported robberies 
are authentic, all the transport animals except camels 
are in or have passed through the bands of robbers. 
Among the imports figuie piece goods, yams, sugar, 
tea, matches, indigo, copper, candles, and coffee, 
while the well-known Kerman carpets are the prin¬ 
cipal exports, these varying in size from the small 
“ pushti ” (1 foot by 2 feet) to the large carpet for the 
hall and the “ biggest in the world” hotels of New 
York. The total value of carpets exported was 
;f90,ooo in 1908-9, and is likely lo increase so far 
as New York trade is concerned, though the trade to 
Constantinople, the only other mart, may fall off in 
proportion. The other exports are natural produce, 
such as gum, almonds, and pistachio nuts, or raw 
mateiial like wool, cotton, and hides. 

The description given by Major Ducat of the life 
and wants of the people, points to a very primitive 
state of society. From a trade point of view their 
education is practically untouched. Their wants are 
still almost confined to necessary food and scant 
clothing. Obtaining easily these simple wants, and 
having no knowledge of any others, or means of satis¬ 
fying them if they have, they contentedly idle away 
nearly a quarter of the year. Though not a third of them 
really keep the fast, practically no woik is done through¬ 
out the month of Ramazan. It is equally impossible to 
get anything done during the month of Maharram. 
From Naoroz till the thirteenth day after e\ery man, 
woman, and child is holiday making, and every month 
of the Mahommedan calendar has one or more 
” eeds,” or “ katls, ’ which are kept as holidays. In 
the winter if there is a heavy fall of snow, or a paiti- 
cularly cold snap, the ba/.aars close, and everyone sits 
indoors over a colossal brazier for a week if it lasts so 
long. Major Ducat says that to send him catalogues 
of motor launches, mining and boring niaciiinery, 
steel structures for buildings, or inquiries for the 
addresses of shipbuilders and shij) chandleis, denotes 
more ignorance of the geography and civilisation of 
the district than an intelligent effort to extend markets. 


THE OUTLOOK FOR TIMBER SUPPLIES.* 

Much attention has recently been given to this 
subject, and the geneial opinion is that prospects are 
not reassuring. Biitain paid twenty-seven millions 
sterling for wood on the average of the five years 
1904-8, as compared with eighteen millions in 1889-93. 
an increase of S® per cent. Even Germany, w-Ah 
nearly twelve times the area of forest that we possess, 
pays annually some twelve millions sterling for im- 

• Abstract of a paper read by Professor W. .Somervill© 
before the Agricultural ISub-.Section of the British Associa¬ 
tion, Winnipeg, iqcxj. 
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ported timber. Although the U.S.A. exports wood 
and wood-products to the value of twenty millions 
sterling per annum, she has to pay as much for 
imports. In Europe, Sweden and Russia are the 
chief timber-exporting countries, and it seems unlikely 
that these countries can maintain supplies. Sweden, 
it is officially stated, is over-cutting her forests to the 
extent of more than lOo million cubic feet yearly, 
while Russia is already reducing her exports. In 
various official publications the Department of Agri¬ 
culture of the United States has drawn attention to 
the prodigal method in which her forests are exploited, 
and has pointed out that in a few years she will not 
even have timber enough for her own supplies. 

There are only two regions of the world that may 
contain sufficient areas of virgin coniferous forest 
appreciably to affect the situation. The one is 
Canada, which in the North-West, and also North 
and East of Lake Superior, contains large tracts of 
untouched forest. The growing stock of large 
stretches of country west of the Rocky Mountains is 
undoubtedly large, and is now having an appreciable 
effect on market supplies. The timber that may 
become available along the line of the new Grand 
Trunk Railway is more problematical. The area is 
vast, but the density of the stock is said to be poor, 
and the individual trees and rate of growth are small. 
The other region of the world that contains large 
stretches of virgin forest is Siberia. Although the 
density of Siberian forests cannot compare with well- 
stocked land in Europe or America, her areas are so 
vast that it cannot be doubted that this country 
possesses enormous stores of wood. But the diffi¬ 
culty in her case is to get them out. The navigation 
of the Arctic Ocean is too dangerous to be under¬ 
taken for timber cargoes at anything like present 
prices. Nor would it be profitable to move timber 
along the Trans-Siberian Railway. The only way 
to get part of Siberia’s timber to market is to float or 
ship it down the rivers, such as the Amur, that debouch 
into the Pacific. This is already being done to some 
extent, and in time such supplies will go some way 
towards satisfying the demands of China, Japan, and 
Australia. 

The growing scarcity of timber is clearly reflected 
in the supplies on the world’s markets. Thus 
in Britain the largest clkss of timber has risen in 
value 28 per cent, in the last fifteen years. Con¬ 
currently with the rise in price there has been a 
marked falling off in' <]uality, so that the real rise 
in price has been much more than the figures indi¬ 
cate. The United States Department of Agriculture 
recently issued a table, which showed the prices ruling 
for various classes of timber in various American 
markets during the past twenty-two years. Of thirty- 
two brands of timber, nine had risen over lOO per 
cent., and only two had risen less than 25 per cent. 
Effective r^ief through the agency of timber sub¬ 
stitutes seems improbable. Concrete and iron are, of 
coarse, used to some extent in place of wood, and 
there it a talk of sugar-cane stalks becoming im. 


portant in paper-making. But with it all, the 
demand for wood continues to grow, and although 
economic prophecies have often proved to be wrong, 
it seems impossible to escape the conclusion that the 
future of the world’s timber supplies is distinctly 
disconcerting. It would therefore appear to be in 
the interests of every country to take energetic steps 
to prevent the wasteful destruction of timber by 
forest fires, to see that denuded areas are at once 
regenerated, and to undertake the planting of all 
land that can be better utilised under silviculture than 
through the agency of pastoral occupation. 


HOME INDUSTRIES. 

The Wheat Position ,—The comparatively high 
prices of last year induced wheat growers to increase 
the area of cultivation, and the crops of wheat 
from this increased area are expected to yield 
at least an average production per acre. The Hun¬ 
garian Minister of Agriculture, in his usual fore¬ 
cast of the world’s crops, estimates the total 
yield of wheat this year at 432,087,000 quarters, 
as against 397,257,000 quarters last year, an in¬ 
crease of 32,830,000 quarters. The Times esti¬ 
mate is some 9,000,000 quarters less, at 423,000,000 
quarters, and it puts the figures for last year at 
393,000,000 quarters. Assuming these latter figures 
to be near the mark, the prospects this year are for a 
total yield of 3,000,000 quarters more than last year’s 
production. It is estimated that countries not grow¬ 
ing wheat enough for home consumption will need to 
import roughly 70,000,000 quarters, and to meet these 
requirements the exporting countries are estimated to 
have a surplus of fully 81,000,000 quarters, the United 
States coming first with 20,000,000 quarters, and 
Russia and Argentina next with 13,000,000 quarters. 
If these estimates are approximately correct, the 
world’s crops may yield some 11,000,000 quarters 
above the world’s requirements for the year ended 
August 31st, 1910. This would seem to mean a 
further reduction in prices, which have already fallen 
considerably as compared with the high-water mark 
of two months ago, English white wheat from 
45s. 6d.-48s. to 39S.-42S., Australian from 47s. to 
44s., La Plata fipom 46s. 6d.-47s. to 44s., and 
South Russian from 475.-475. 6d. to 39s. 6d.- 
42s. 6d. But it must be rememl^ered that, owing to 
two years of short crops and high average prices, the 
supplies in sight are less than half the quantity in 
view two years ago, and the invisible supply has also 
been severely trenched upon. It is estimated that the 
wheat in sight at the beginning of September was 
some 7,000,000 quarters less than two years ago. 
The visible supply in the United States has fallen 
from 6,500,000 quarters two years ago, to 1,142,000 
quarters in 1909; the stocks at United Kingdom 
ports have fallen in the same period from 2,405,000 
quarters to 1,110,000 quarters; stocks on the Con¬ 
tinent from 900,000 quarters to 600,000 quarters; 
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whilst the quantity afloat for the United Kingdom, 
and for orders, has shrunk from 2,160,000 quarters in 
1907 to 2,065,000, and the total quantity afloat for the 
Continent has increased from 1,110,000 quarters to 
1,265,000, the total visible supply in 1909 being 
6,182,000 quarters as against 13,075,000 quarters 
in 1907. On the whole, it seems probable that there 
will be some further decline in prices. 

The Trade Boards Bill, —As was anticipated, 
this Bill met with no difficulty in its passage through 
the House of Lords, and it is greatly to be hoped 
that it will fulfil, or partially fulfil, the expectations of 
its authors. But experience of the legislative attempts 
to ameliorate the condition of the residuum warrants 
a certain scepticism. Everyone sympathises with the 
object of the Act, the prevention of sweating ; every¬ 
one hopes that it w’ill get rid of the sweater, and that 
his disappearance will mean fair wages for the semp¬ 
stress and her like. But will it get rid of the sweater ? 
Sweating is now a punishable offence, but it is not 
all punishable offences that are punished. If the law 
ordered the sweater to pay fair wages ,and compelled 
him to do so, his workpeople would benefit in the 
way in which it is assumed by many the Trade Boards 
Act will benefit them. But Parliament has passed 
no such enactment, and if it had it could not enforce 
it. What it has done is to order the sweater not to 
pay wages below a minimum. And this direction 
\vill force him to do one of two things. Either he 
will give up his business, or, by the collusion of his 
workpeople, he will evade the law. He is not at all 
likely to change the character or methods of his 
business, and it must be remembered that many, if 
not most, of his workpeople are unequal to the good 
work for which those who pay the minimum wage 
will stipulate. It is sweated work under conditions 
which destroy health, and make life not worth living, 
but they prefer, say, 5s. a week to nothing. At least 
a large percentage of them know that they will never 
get the higher wage the law says ought to be theirs, 
and they prefer the sweater’s wage to none. If that 
be so employer and employed are likely to join in 
hoodwinking the law. There are many Acts in force 
for the better housing of the poor, but the good that 
was expected to result from them has not accrued in 
anything like full measure beoause landlord and 
tenant unite to evade the Acts. And so it may well 
be with the Trade Boards Act. The sempstress and 
others included in the Act will not, it is to be 
feared, be the allies of the Government in en¬ 
forcing it because it will seem to them that **a half 
loaf is better than none,” and they may not be per¬ 
suaded that the Act will give them the whole loaf. 

Machinery Cleaning. —According to the “ Textile 
Recorder,” a method is now being employed in the 
United States by which compressed air is used to 
blow the dust and fibrous accumulations off machinety*, 
the air being conveyed thereto by means of a flexible 
tube with a metal nozzle. When humidifying instal¬ 


lations are of the pressure type they may be used to 
supply the. air for the cleaning tubes. The ” Textile 
Recorder ” instances the case of a spinning mill in 
which records have been kept for twelve months, the 
saving effected being approximately per 1,000 
spindles per annum. The vacuum cleaning method 
has also been attempted, but not very successfully. 
In England there is small heed to the waste of time 
caused by machinery cleaning. Usually the engine 
stands for a short time once or twice a week, say in 
all an hour. Taking the working hours per week at 
55, this means a loss in output of about 2 per cent. 

Nitrates from Air. —The British Consul-General 
at Berlin, reporting upon the manufacture in Germany 
of nitrates from air, says that the industry is still in 
the first stage of development. In full working order 
the principal German works at present engaged in the 
manufacture can produce about 21,500 tons of nitrate 
of lime per annum, a quantity which will be increased 
to about 41,500 tons when the plant now in course of 
construction is completed and in operation. Projects 
for a number of other works are under consideration, 
the most important being the erection of large 
nitrate of lime works in Bavaria. A factory has also 
been built in the Tyrol by a Westphalian company, 
which is capable of producing about 3,000 tons of nitric 
acid, and from this a corresponding quantity of nitrate 
of lime. It is estimated that about 1,300 tons of 
nitrate of lime were sold in Germany in January and 
February last. At this rate, the sales for the whole 
year will amount to over 7,500 tons, or about i J per 
cent, of the total quantity of natural saltpetre annually 
consumed in the country. As more works are com¬ 
pleted, the manufacture of this artificial manure must 
increase, but proljably a considerable time will elapse 
before it seriously aflTects the natural product. 

Sunday Work at Sea. —In January last, the Board 
of Trade sent out a letter, addressed severally to the 
Chamber of Shipping of the United Kingdom, the 
Shipping Federation, and the Liverpool Steamship 
Owners’ Association, dealing with the question of 
Sunday labour on board British ships when lying in 
port, whether at home or abroad. The Board, whilst 
recognising that the varying conditions under which 
British merchant ships carry on their business in 
different parts of the world, make it difficult, if not 
impracticable, to lay down hard and fast rules as to 
what work the crew may propply be required to per¬ 
form on Sunday, are satisfied that they may rely upon 
the co-operation of shipowners in restricting such 
work within the nanowest possible limits. And 
the Board went on to suggest that any reasonable 
ground for dissatisfaction might to a large extent be 
removed if the officers and grew of a vessel recel\'ed 
extra remuneration in cases where work on Sunday in 
port is found to be essential. The shipping bodies 
addressed were asked if they saw any objection to the 
insertion of a stipulation in the printed form of agree¬ 
ment providing that the officers and crew shall receive 
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extra pay at a stated rate per hour when called upon 
to perform work in port on Sunday. The shipowners 
have emphatically rejected this suggestion. They say 
that not only would any differentiation in the days of 
duty applicable to seamen cause friction and disorgani¬ 
sation of work on board ship, but it would still further 
handicap British shipowners in their struggle with 
foreign competitors whose working expenses are 
already so much less costly than in British vessels, 
but such a stipulation would defeat the object aimed at 
and increase rather than lessen Sunday labour. The 
Chamber of Shipping of the United Kingdom gave it 
as their opinion—an opinion endorsed by the other 
shipping authorities consulted—that officers and 
crews are, as a rule, so desirous of receiving extra 
pay that if such a hard-and-fast clause as that 
suggested were to be put into ships’ articles the 
work of the ship would be planned by the officers 
so as to render it necessary that work should be 
performed on board ships in port on Sunda>. 


OBITUARY. 


John Jones.—-B y the death of Mr. John Jones, 
which happened on the 6th instant, at his residence. 
Manor-house, Send Green, Surrey, in his 95th year, 
the Society loses its oldest member, since he joined it 
sixty-six years ago, in 1843. Up to 1907 he paid an 
annual subscription, and on his expressing a wish to 
retire, since at his great age he could no longer even 
read the Journal^ the Council felt justified in electing 
to life membership one who had so long supported 
the Society. Until age made him retire from busi¬ 
ness, Mr. Jones took a very active interest in the 
work of the Society, frequently contributed to the dis¬ 
cussions, and wrote letters to the Journal, He was 
a man of energetic character, and of an independent 
turn of mind, and never hesitated to give expression 
to his opinions. His first appearance in the Journal 
appears to have been in 1856, when he wrote protest¬ 
ing against certificated schoolmasters not being per¬ 
mitted to enter for the Society’s examinations. His 
last appearance was in 1881, when be took part in 
^ discussion on inlertesting paper, by Mr. Berly, 
on “Pneumatic Clocks,” t^cn lately introduced into 
Mr. Jones was in business as a watchmaker, 
Ql^d ^eems to have been the firxt to introduce a 
naoderatn priced watch. “ Jones’s Workman’s 
Watch” was well known for its low cost and good 
quality at a time when it was impossible to obtain a 
trustworthy timekeeper, except at a very consider¬ 
able price. 

He was perhaps the first to suggest the encourage¬ 
ment of technical education by the City Companies,, 
when in 1854 ^ induced the Turners’ Company, of 
which he was one time Master, to offer rewards for 
turnery. He was an active and respected member of 
the Common Council, where, as elsewhere, he had a 


habit of speaking his mind. He was also a member 
of the Metropolitan Board of Works at the time of 
its dissolution. 


GENERAL NOTES. 

The Illuminating Engineering Society.— 
This Society will enter upon its opening Session next 
November. Prof. Silvanus P. Thompson, I). Sc., 
F.R.S., has consented to be the first President, and 
influential support has been received from many dis¬ 
tinguished authorities on matters of illumination in 
this country, on the Continent, and in America. 
Among those who have expressed their sympathy 
with the movement by becoming Vice-Presidents and 
Corresponding Members are:—Dr. Bell (Boston, 
U.S.A.), Dr. L. Bloch (Berlin), Prof. A. Blondel 
(Paris), Dr. E. Budde (Berlin), Prof. H. Bunte 
(Karlsruhe), Sir William Crookes (London;, M. 
Sainte Claire Deville (Paris), Prof. H. Drebschmidt 
(Berlin), Mr. E. L. Elliott ^New York), Dr, A. 
H. Elliott (New York), Prof. J. A. Fleming 
(London), Dr. E. P. Hyde (Ohio, U.S.A.), Dr. 
H. Kriiss (Hamburg), Mr. \'. R. Lansingh (New 
York), Prof. Vivian Lewes (London), Sir William 
Preece (London), Sir Boverton Redwood (London), 
Prof. S. Rumi (Genoa), Dr. E. Schilling (Munich), 
Prof. H. Strache (Vienna), Prof. K. Ulbricht (Dres¬ 
den), Dr. W. Voege (Hamburg), Sir H. Trueman 
Wood (London), &c. Any one interested in the objects 
of the Society and desiring to become a member is in¬ 
vited to apply to Mr. L. Gaster, Hon, Secretary, 32, 
Victoria-street, London, S.W. 

The Cost of Living in Bahia.— In his report 
on the trade of Bahia just issued (No. 4313, Annual 
Series), Mr. Consul O’Sullivan-Beare gives some 
striking figures to illustrate the high cost of living at 
Bahia consequent upon the heavy import duties plus 
local taxation. The Federal Government has im¬ 
posed on Bahia, in addition to ordinary duties, a 
special tax of 2 per cent, gold upon all articles 
imported. The proceeds of the tax serve as a 
guarantee in connection with the scheme of projected 
harbour works at the port. To take some of the 


Consul’s figures 

Percen- 

Cost. Duties, tageof 

duties. 

Reis. Reis. Reis. 

Jams . 16J000 34^000 212 

Onions. 220,000 1,356,000 616 

Tinned vegetables .• 18,000 62,000 344 

Wines. 102,400 268,000 262 

Brandies. 13,coo 40,000 310 

Whiskies. 15,000 33,000 220 


Dried vegetables pay duties varying from 80 to 260 
per cent.; cheese pays 131 per cent.; cocoa 161 per 
cent*; chocolate 221 per cent.; ham, loopercent.^ 
and so on. 
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THE MAHRATTA PLOUGH. 

Bv Sir George Bjrdwood. 

In oinni quidem parto cultum, sed in hac quidcm, [/V., 
ur.indi disriplina] raaxime valfat oraculum illud ‘^Quid 
(|u.'i‘qui* regio patiatur.”“C. Plimi, “Nat. Hist.,” xviii. 18. 

This defence of the Mahratta plough was 
originally written in reply to the sweeping 
attack on the vernacular implements and 
operations of Indian agriculture, made in a 
paper read on the i6th of July, 1888, before the 
East India Assoc iation, by the Pandit Srilal, a 
distinguished student of the Royal Agricultural 
College at Cirencester, and late Secretary 
to the Agricultural Society of Bijnaur, the 
northernmost District of the Rohilkand Divi¬ 
sion of the North-West Provinces. As it would 
not be possible within the space at my disposal 
to attempt a general rejoinder to the accom¬ 
plished Pandit, 1 restrict piyself, for the 
present, to the vindication of tlie indigenous 
plough, in regard to its perfect adaptation to 
the surrounding conditions of the land, and 
life, and labour; and in so doing I confine 
myself to that part of India known to me 
familiarly, in the strict etymological sense of 
the word, from my birth, and dear to me as 
my native country,* the great*’ basaltic 

kingdom ” of Maha-rashtra. 

* The name of my birth-plare, Belgaum, is Canarese, its 
correct form being Vennu-grama [” Bamboo—my * Tree of 
J.ife ’—Town ”\, and it was included within the limits of the 
ancient Karnataka, or “Canara [literally Black Soil”] 
Country.” The Mahratta language is, however, spoken right 
up to Belgaum. and the Ghat-prabha [“ Pass-leader ”—my 
” River of Life ] river rising by numerous affluents in 
the Sahyadri mountains [‘‘Western Ghauts”] between the 
Hanuman and Ram ghats or “passes,” and flowing past 
Belgaum and Gokak, westward to the Kistna, now bounds 
the extremost southern marches of “ the Mahratta Country” ; 
and, up to its junction with the Kistna, divides the basaltic 
formation of Maha-rashtra, from the granite plateau of 
Karnataka. 


PART I 

The Mahratta Country, or ** A(iER,— 
au^ rudis et tnimams^ aut silvosus^ aut 
arvtts, [i.e., aratus et consitns,^ aut fas- 
cuusy aut florens'* 

Irs Limits. 

Hindu geographers divide the Dakhan, or 
India south ” of Hindustan [the alluvial 
plains of the Indus and Ganges] into six prin¬ 
cipal provinces—viz., (i) Guja-rashtra, north¬ 
west of the Narbada; (2) Gondwana [the 
Central Provinces], south-east of the Narbada; 
(3) Andra or Telingana [the Nizam’s Domin¬ 
ions, et cetera], south of Gondwana, to the 
Coromandel Coast; (4) Dravida [Travancore, 
ct cetera], in the south of the peninsula; (5) 
Karnataka [Mysore, et cetera], on the Malabar 
Coast, north of Dravida; and (6) Maha-rashtra, 
extending from the Ghat-prabha river—which 
separates Maha-rashtra from Karnataka,— 
nearly 500 miles north to the Satpura mountains 
the watershed between the Tapti and Narbada 
rivers; and from the Malabar Coast, 300 to 
400 miles eastward to the borders of Telingana 
and Gondwana ; the westward border of the 
latter province being defined by the Wardha 
river, a northern affluent of the Godavari. 

These are the extreme ethnographical front¬ 
iers of the Mahratta Country; but its political 
limits have been enlarged by conquest even 
beyond them;—past the Wardha river, and 
past the old Bhonsla city of Nagpur, right up 
to the Wain-ganga, the eastward affluent of 
the Godavari; and again across the Narbada, 
w^here Mahratta dynasties have permanently 
established themselves at Baroda [Gaekwar] 
in Guzarat, and at IndorfHolkar], and Gwalior 
[Sindhia] in Central India. These subject 
Mahratta States are, however, excluded from 
the present survey; as are also the Khandesh 
District [Baglana], or basin of the Tapti, be‘- 
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tween the Satpura mountains and the Chan dor 
hills; and the whole of the Nasik District; 
and all the six northern subdivisions of the 
Ahmadnagar District, forming with the Nasik 
District, between the Chandor and the Ahmad- 
nagar hills, the fluviatile area, wherein are 
gathered, by its head stream and w'estern 
affluents, the waters discharged by the 
pastoral Godavari, through Telingana, into 
the Bay of Bengal. The latter tracts are 
termed, indiscriminately, by the Mahrattas 
themselves,* Vindhyari, that is, belonging 
to the Vindhya [‘‘the Hunters**'] moun¬ 
tains, and are still in large proportion 
peopled by the Bhils* [“Bowmen**], and 
other aboriginal tribes, who, from the remotest 
prehistoric times have had their home in 
Gondwana, whereto Khandesh truly apper¬ 
tains, rather than to Maha-rashtra. 

The boundaries of the true Mahratta Country, 
therefore, are:—on the West, the Arabian Sea 
from Goa to Bombay, 250 miles ; on the North, 
the Kalyan river from Bombay to the Sahyadri 
mountains, at the Malsaj ghat^ 70 miles as the 
crow flies, and thence, along the Ahmadnagar 
hills, so far as they extend due east, 100 miles 
more; on the East, the south-eastern pro¬ 
longation of the Ahmadnagar hills to beyond 
the sacred Mahratta city of Tuljapur, and the 
fortress of Nuldrug, both in the Nizam's 
Dominions, 120 miles in all; and on the South, 
an irregular line from Nuldrug to Goa, crossing 
the Bhima, the great contributory to the Kistna 
from “the Northern Mahratta Country ** [the 
Ahmadnagar, Poona, Satara, and Sholapur 
Districts], about 60 miles south-east from 
Pandharpur, the holiest of Mahratta towns, 
and the main stream of the Kistna itself, 30 
miles south from the splendid ruins of the 
mediaeval Moslem city of Bijapur, and just 
cast of the influence of the Ghat-prabha, 
the south-most contributory to the Kistna from 
“the Southern Mahratta Country" [the Kolapur 
State, and Bijapur and Belgaum Districts], a 
distance, as the crow flies, of altogether 200 
miles. 

Within the area thus circumscribed, the 
most characteristic Mahratta territory is, ac¬ 
cording to Grant-Duff, the region of upland 
dales, about 50 miles in breadth, and 200 in 
^.... 

• The Mahrattas are niixed, but true Aryas, and represent 
the south*we.«it extension, ept /Atasse, of the Aryan race in 
India. The Bhils are unmixtHl aborigines, or Vindhyan 
Bravidas, it»d are represented south of Khandesh by, the Vara- 
lis [north of iiombay], Kathodis [north of Poona], Ramusis 
£north of Kolhapur], and other semi-savage tribes of ‘‘the 
Western Ghauts,*' who form the antotihthonoua substratum 
of the lower o|at-castes of the gallant Mahratta nation. 


length, extending across all the eastward spurs 
of the Sahyadri mountains [“Western Ghats"] 
from Junnar on the Bhima, southward through 
Poona, the capital of the old Mahratta Pesh- 
was,* on the Muta Mula, an affluent of the 
Bhima, and through Satara, on the head stream 
of the Kistna, to Euru-Manjira, lower down 
the same river, a little east of Kolhapur. \ hese 
mountain valleys, locally termed mavals ; and 
the wide straths of the Bhima, and its affluents 
the Sina and Nira,—[the Bhima and Sina, rivers 
flowing side by side, between the Ahmadnagar 
and the Poona hills, and the Nira between the 
Poona and the Satara, or Mahadeo hills, and 
the open vale of the Kistna, where it opens out 
southward from Satara, and away east from 
Kolhapur, into Telingana, together with the 
precipitous, low lying, narrow maritime belt of 
the Konkans, to the west of the Syhadri moun¬ 
tains],—all this well wooded, and well watered, 
and well laboured, fertile, and inaccessible, 
and strongly defensible country, is “ the very 
heart of heart *’ of the mighty basaltic table¬ 
land of Maha-rashtra: toward which the hearts 
of all its true sons, the hardy, brave, i>hrewd, 
hospitable, and intensely devout mavalis, the 
Scotch of India, are drawn, as with a fourfold 
cord, by its romantic and sublime picturesque¬ 
ness, its bounteous fruitfulness, its profoundly 
emotional associations with the religious 
poetry of Tukaram \ctrca 1609 to 1649], and 
by the heroic history of Sivaji [16^7 to 1080] : 
—Tukaram, who passionately extols the glory 
of Vithoba or Vithal, the popular incarnation 
of [Krishna]-Vishnu, and of Pandharpur, 
the seat of Vithoba’s noblest shrine, and of 
the Bhima, the perennially flowing, broad- 
meadowed river of Panharpur ;—and Sivaji, 
the typical and greatest leader of the historic 
Mahratta race, at once their Wallace and 
Bruce and Douglas, to whom they ow'e the im¬ 
perishable and inspiriting memories of an 
independent national life centred for 1O8 
years [1650 to 1818] at Poona; this city, on 
account of its commanding strategic position, 

• The Pesh wa [literally “Fore-man**], was the Prime 
Minister of the Mahratta kings ; and the office becoming 
hereditary in the family of Palaji Rao, they gradn.illy 
usurped the supreme authorit}^ reigning in great power at 
Puna [Poona] between a.J). 1718 and i8t8; leaving to the 
royal family of Sivaji dniy the petty principalities of Satara 
and Kolhapur. The word pei,h in their title is Persian, and 
occurs also in Peshawar, “the Frontier station,** in Peshin, 
“the /Vo»/-land,’* />., ‘‘Sun-rise,** or “Morning-land 
[Anatolia], as viewed from Persia ; and in such words as 
pesk-kask, “what is/ervf-drawn, i,e,, “first-fruits, “taxes” *, 
peek’-gi, ** money advanced*^; pesh-kabz, “/h/'<f-grip,” a 
dagger, the blade of which curves forwardly from the 
handle; pesh-ani, **the/oM-hoad*‘; pesh-ab, “/onr-water, 
^ cetera. 
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still maintaining- its pre-eminence as the 
military capital of the Dakhan. It is the 
Kabul of Southern India ; and as, according 
to the Eastern proverbThe Master of 
Kabul is the Master of Hindustan,’* so a ruler 
strongly seated in Poona, holds the entire 
Dakhan in his all confronting power. 

J retain from childhood a lit^ely recollection 
of the scenery and people of the whole of 
Maha-rashtra, between Relgaum and Indor, 
and Surat and Asirghar ;* while with the 
Mahratta Country, as known to me in later 
years, and comprised within the administra¬ 
tive Districts of Poona, Ahmadnagar, Sho- 
lapur, Satara, Kolhapur [native State], 
Bijapur, and Belgaum, and, in the Southern 
Konkan, of Goa [Portuguese possession], 
Sawantwari [native State], Ratnagiri, and 
Kolaba, and, in the Northern Konkan, of 
Thana, I am more intimately acquainted than 
with any part ot the Tinted Kingdom, unless 
excepting the basaltic plains of the Forth and 
Clyde. 

The S\h\ai)R1s. 

"J'he Sahyadns are tht‘ crest of the great 
wave of trap covering the whole of the western 
Dakhan from Belgaum to Indor, and from the 
Central Provinces to the Konkans, over which 
it hangs like a citadt'l of the Cyclops ; attain¬ 
ing in the flat-topped mountain mass of Maha- 
bal-eshwar, “ the (ireat-strength-of God,” its 
greatest height, 5,000 feet above the sea. 

This aerial ramp lies almost at right angles 
to the direction of the South-West Monsoon, 
which beating on it through incalculable ages. 


• Asifffhar is one of the finest stations in India for the 
observation of sunrises and sunsets, and moonlij^ht effects. 
In the clear sapphire of the earth’s shadow we call the night 
the stars do not shimmer, but shine with the bright steady 
glow of distant orbs hanging at diiferent altitudes in the 
illimitable heights of the heavens , and the face of the moon 
is seen in full relief, and to be not ol silvern, but of a pearly 
radiance of the most exquisite nacre. The varjing remote¬ 
ness and magnitude of these worlds upon worlds define an 
interstellar perspective leading the eye in every direction, 
beyond “the Pillars of the Seven Planets,” and beyond 
“ the Towers of the Twelve Signs ” of the Zodiac, on and on 
through endless vistas of glory into the very mystery of 
Infinity ; and the mind, losing the sense of time, as measured 
by days and months and years, seems, by a transmutation 
overmastering all materiality and self-consciousness, to pass 
into the absolute, unconditioned, and perfect life and light of 
Eternity. These Vindhyan sunrises and sunsets also have 
their fulness of glory ; and may be compared in their magni¬ 
ficence with those to be seen from Edinburgh Castle and 
-Stirling Castle ; but they have not the celestitude, and do not 
Inspire the wonder, awe, and worship of the moonlit nights 
of Asirghar, ringing through all their sapphire depths with 
the angelic song of the rpicrdyiQVi “*’A7iot 6 ( 9 eJs, 
XyiQS t<rxvp 6 sf &ytos 


has worn its slcy line, -where the trap rock is 
of harder basalt, into prolonged chains of 
biuff, flat-topped, terraced headlands ; and, 
where of softer amygdaloid, into an occasional 
jag-ged peak; and at a lower height has 
moulded it, by the same process of secular 
denudation, into the confused maze of lateral 
spurs, between which the rain water of the 
Monsoon runs oil in the head springs of the 
Kistna towards the east, and on the west in 
tlie numerous litth* rivers that plough their 
rapid way to lh(.‘ Arabian Sea through the 
Konkans. The black soil of the plains of the 
Dakhan has been chiefly formed from the 
Monsoon waste of the Sahyadris ; and this 
soil, so well adapted to the cultivation of 
cotton, extends beyond the trappean tract of 
Western India, far into the south and east of 
peninsular India, where it gives its name both 
to Karnataka and the Kanaras. 

The Konkaxs 

These mountains fall toward the west very 
abruptly, in terraced slopes, of alternate hori¬ 
zontal belts of evergreen woods and black 
bands of basalt, and sheer precipices, often 
of 2,000 feet deep, and rugged, irregular spurs, 
often reaching the sea in 20, or in some places 
40 miles, and cutting up the Konkans into a 
succession of transverse ravines and gorges of 
incredible difficulty, and deep steaming valleys, 
covered with thick forests, mostly of bamboo 
and teak. On tlu' flat top of an isolated hill 
of one of those spurs, stretched out between 
the Bor ghat and Bombay, Lord Klphinstonc 
founded the sanatorium of Matha-ran [“ The 
Top- of the wild”]. Rising abruptly, from 
almost the level of the sea, to a height of 2,500 
feet, and standing like an advanced tow’er in 
front of the Sahyadris, it commands the most 
striking panoramir view of them, from the 
stupendous scarp of Harichandragar [Malsaj 
ghat} rising to an altitude of 4,000 feet, in the 
north, to the pinnacled precipice, called by 
the natives Nagphani, “The Cobra’s Hood,” 
and by Europeans, “The Duke’s Nose,” on 
the east, there marking the position of the Bor 
ghat, down to the levelled loom line of the 
mighty blutf of Mahabdleshwar in th(‘ extreme 
south. 

The “ Island of Bomhay.” ' < 

Matharan, and the twin flat-topped Prabal 
hill, and the remarkable, curiously serrated, 
saddle-back ridge of Bawa Malang, and the 
Panala Hill, surmounted by the basaltic 
column that gives it the name of Funnel 




900 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. Sepirmber 17 , 1900 , 


Hill among Eurojieans, are the most con¬ 
spicuous masses, crests, and peaks of the 
semicircular spur forming the southern water¬ 
shed of the affluents, from the Malsaj ghat, 
the Tal ghat, and the Bor ghat, of the 
beautiful Ulhas or Kalyan [Callian] river, the 
principal river of the Northern Konkan ; a 
corresponding semicircular spur is the southern 
watershed of the affluents, from the Bor ghat 
and the Sava ghat, of the Amba or Nagotna 
river, the most sylvan river of the Southern 
Konkan ; and these two curved spurs, con¬ 
verging, from the north and south respectively, 
toward the west, before sinking out of sight, 
form the bright little archipelago of basalt 
islets, which, joined together by the clay 
deposits of the Kalyan and Nagotna rivers, 
and of the litile Panvel and Patala-Ganga 
[*‘ Infernal ”—literally Patent,” i>., ” Wide¬ 
mouthed ”—Ganges”] rivers, and by the 
shells and sand thrown up by the waves of 
the South-West Monsoon, constitute the com¬ 
pound island, lying like a natural breakw’ater 
in front of the common estuary of the four 
creeks of the Kolyan, Panvel, Patala ganga 
and Nagotna rivers; and thus forming the 
magnificent harbour that has given its Portu¬ 
guese name, and the commercial and naval 
control of the Indian Ocean, to the palatial 
city of Bombay;* rising from its bright green 
Esplanade, flush with the blue level of the 
Arabian Sea, like the apparition of another 
Venice, suffused with the richer golden light 
of the eternal sunshine of the East. 

Beautiful indeed for situation is Bombay,— 
and for providential opportunity the joy and 
praise of all those whose business is in the 
salt deep! Among the palm groves, tufting 
the five basaltic monticules and mounds of the 
surrounding suburbs, sparkle the white walls 
of the houses of its opulent and luxurious 
merchant princes : this rare aggregation of 
natural and artificial features presenting a 
scene at once splendid, comfortable, and, in 
its encompassing alpine panorama, wonderful; 
and absolutely enchanting, when the blaze of 
day has set, and the silver moon hangs above 
all in the spacious silence of the clear mid¬ 
night sky. 

The Northern Konkan. 

There has always existed along the Ulhas, 
so far as it is navigable to sea-going craft, a 

* The uUimate source of the name of Bombay is the temple 
of the tutelary island groddess Momba-Devi, “ Our Lady of 
Bombay,** ao auspicious local form of the ** Great Goddess ** 
Devi, tha consort of Siva. 


great emporium of Oriental commerce, which, 
as this river became from age to age more and 
more silted up, gradually gravitated lower and 
lower down its course, from Kalyan, the 
Kalliana of the Greeks, in Buddhistic and 
later Brahmanical antiquity, to Thana, /.e., 
Sthan, "the Settlement,” in mediawal or 
Mahommedan times, and to the port of Bombay, 
its southern debouchure, in the modem, English 
period. 

Bhiwindi, the Binda [Benda'] of Ptolemy, 
five miles from the right bank of the Ulhas, 
opposite Kalyan, is thought to be an older 
Aryan mart than even the latter town, and 
was probably a primitive \"indhyan station ; 
while the period of Portuguese supremacy in 
Western India is represented by Bassein, i.e.. 
Vassal, "the Settlement,” at the extremity 
of the northern outlet of the Ulhas, which with 
its southern debouchure [and the sea], de¬ 
limits a portion of the true mainland, the 
so-called " Island of Salsette,” famous for its 
Buddhistic caves, dated between B.c. 100 
and A.I). 50, at Kanheri. Chembur, two or 
three miles to the east of Mahim Causeway, 
joining Bombay to Salsette, and corresponding 
with the Portuguese town of Handra west of 
Mahim, has been thought to be the Symulla 
[Simulla'] of Ptolemy ; but the latter is rather 
to be identified with Chaul, at the mouth of the 
Kundalika river in the Southern Konkan. Yet 
the white variety of the (Erythrina in- 

dica] found by the ruined Hindu temple at this 
place,* and, in all the world, found only there, 
is to my mind a distinct relic of the ancient 
Buddhists, who, as their grove at Lanavla, 
beyond the Bor ghat shows, were enthusiastic 
aboriculturists. About ten miles north of 
Bassein is the common creek of the Tansa 
river, flowing from the Tal ghat, and of the 
sacred Vaitarna or Agashi river, the Goaris of 
Ptolemy, flowing from the Tal ghat, and the 
other ghats more to the north, which lead off, 
through their eastward gradients, the sources 
of the Godavari. About fifteen miles east from 
Bassein is the shallow and rapidly disappearing 
breakwater connecting the Ulhas or Kalyan 
river with the Vaitarna, and with them forming 
the spurious "Island of Sopara” or "Island 
of Agashi”; whtere yet stands the town of 
Sopara, the capital of the Konkans from 
B.c. 1500 to A.D. 1310. It is mentioned in 
the Mahabharata>iUnder the name Shurparaka, 

• ITie discoverer of this tree was Mr. Hbasker, the Karb-- 
hart of the Victoria Gardens, Bombay, where I was carefal 
to propagate innumerable cuttings from it, and to distribute 
them widely, even so far as Egypt. 
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and also in the Mahawanso of Ceylon, and is 
now justly held to be the Ophir of the Bible, 
spelt Sophir by Josephus, this form of the 
word still denotin^^ India among the Copts of 
Egypt and Abyssinia. Without doubt it is 
the Soupara and Nousaripaof Ptolemy, placed 
by him between Nousaripa [Nosari], in the 
Baroda [Cia_*kwar] State and Symulla [Chaul] in 
the Southern Konkan. The w’ell-known tope* 
here, was recently shown by Messrs. Mulock 
and Sinclair, of the Bombay Civil Service, to be 
a Buddhist relic mound, dating not later than 
A.I). 100, and one of the most interesting as 
yet excavated in India. The saintly associa¬ 
tions of this tumulus probably account for the 
traditional sanctity of the “ Island of Sopara ” 
or “Agashi,” not less than the origin of the 
Vaitarna in the same sacred summits of the 
Sahyadris with the deified delimiting ” 
[Tamil Goda], and “ cattle-bearing Goda¬ 
vari. 

The Aryas must have been early attracted 
from Gujarat into the picturesque and gloriously 
umbrageous coast land of the Konkans; and 
it was by moving up the Konkan rivers, and 
scaling their innumerable ghats, excavated by 
the descending rivers, that they finally reached 
and civilised Maha-rashtra, rather than through 
the forbidding Vindhyan regions of Gondwana 
and Baglana. The Buddhistic remains at 
Kanheri and Sopara, and the imposing later 
Brahmanical sculptures on the little island of 
Elephanta, in Bombay Harbour, prove, by the 
great wealth lavished upon them, that all 
through antiquity, down to the rise of the 
Mahornmedan power in Anterior Asia, :he 
creeks and estuaries of the Konkans were 
everywhere the busy scenes of the immemorial 
trade carried on between the Persian Gulf, 
Red vSea, and Eastern Coast of Africa, and 
Western India. We witness it actually pic¬ 
tured for us on the contemporary wall paintings 
of the Buddhistic caves at Ajanta [n.t. 250— 
A.D. 250] at the extremity of the northern 
bifurcation, within the frontiers of the Nizam’s 
Dominions, of the Chandor spur of the Sahya¬ 
dris. The inland routes of this commerce from 
Kalyan over the Bor ghat into the valley of the 
Kistna; and from Sopara over the ghat, into 
the upper valley of the Godavari, and on to 
Plithana [Paithan, Baithana of Ptolemy] on 

* This Anglo-Indian word has a double derivation, vu., 
from the Sanskrit s^tupa, “a tumulus,’* as here; and the 
Canarese topn, a clump of trees,** as here also ; the tope at 
Sopara having been so called by both Kuropeans and natives, 
from the vegetation on it, chiefly karanda bushes [Carissa 
CarandasJ, long before it was reoogniaed, and first by Mr. 
Mulock, as a Buddhist mound. 


the lower Godavari, andTagara* [Daulatabad, 
the Hindu Deogiri], about 50 miles north of 
Plithana; where on the southern bifurcation of 
the Chandor hills, the sumptuous Buddhistic 
vihara^,f and later Brahmanical pagodas I at 
Ellura, as also the marvellous mural paintings 
at Ajanto, 50 miles north-east of Ellura, testify 
to the affluent resources of the ancient, pre- 
Mahommedan trade of Maha rashtra at its 
eastern termini, as graphically as do Kanheri 
and Elephanta at its western starting-places in 
the Konkans. From Nasica [Nasik] a branch 
from this easterly trunk road turned more to* 
the north, and crossing in succession the 
Chandor hills near Chandor, the Tapti river, 
the Sautpura mountains through the Sindhiva 
ghat, the Narbada river, and the Vindhya 
mountains over the Jam ghat, at last reached 
Ozene [Gjjain] and Sagida [the Sagida or 
Sageda of Ptolemy] in Malva. These ancient 
routes are to be traced not only where they 
begin and end, but throughout their course, by 
the remains of Buddhistic and later Brahmani¬ 
cal architecture, as at Karli in the Bor ghat^ 
where there is the largest and best preserved 
rock-cut chaitya, or Buddhist memorial hall 
[church], hitherto discovered in India ; and at 
Bhaja and Bedsa south of Karli; at Junnar 
north of Poona, and Nasik north of Junnar ; 
and at Kolvi and Dumnar near Ujjain. And 
the great Buddhist topes at Bhilsa [Sanchi] 
and Bharhut, 125 and 325 miles, respectively, 
east of Ujjain, are also indications of the far 
extended prosperity of the ancient trade of 
Maha-rashtra, rather than of the separate com¬ 
mercial system of the alluvial valley of the 
Ganges, cut off as the latter is from the lofty 
plains of the Godavari and the Kistna by the 

• Tagara has also hern identified with Deogiri, at the 
mouth of the Deogiri river, in the Katuagin District of the 
Southern Konkan, and the natural seaport of the Kolhapur 
State; while Mr. T. K. Fleet, of the Bomba} Chil Service,, 
identifies lagara with the town Kolhapur itself, one of his 
arguments being that the tagara \Tabeinvpmoniana 
ioronuiria^ grows freely in its neighbourhood. There is a 
town called Tegur, a few miles N.E. of Dhar\\ar. 

t Vihara is a Sanskrit word meaning .1 Buddhist convent,, 
and IS traced in the name of the Province of Behar, in the 
laeutenant-tiovernorsbip of Bengal; ol the village on the 
Island of Salsette, near the great reservoir of the Bombay 
Waterworks; and, according to Colonel Yule {Hobson- 
yobson]^ of the city of Bokhara in Central Asia 

J The Anglo-Indian word “ pagoda,*' has also, like 
** tope,*’ a double derivation, viz., from the Sanskrit (/hates- 
garbha “relic receptacle** [literally “ tooth-womb” . though 
the Cyngalese dagaba ; and from the Portuguese pagao, " a 
pagan.” In India, however, the word “pagoda” is always, 
applied to the idol-temples of the Hindus, and the word 
“tope” to the relic-mound of the Buddhists. The 
“pagodas’* of China and Burma are Buddhist temples, 
built [nominally] in seven stories. 
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defiles of the Jumna ; which from opposite 
Delhi to opposite Allahabad and Benares, 
form the northern escarpment of the triangular 
trappean and granitic table-land of peninsular 
India. The* beds of the Son and Narbada, 
forming a continuous waterway, sloping in 
opposite directions, from Patna [Palimbothra, 
2’.^., Pataliputra] on the Ganges to Broach 
[Barygaza] at the mouth of the Narbada, 
seem to open out a thousand miles of direct 
inland communication, through the very heart 
of Gondwana, between Northern and Southern 
India; but so inaccessible are the Amarkantaka 
highlands, in which these rivers, and the 
Mahanadi, the river of Orissa, have their 
common source, and so precipitous is the 
channel of the Narbada, and so intricate that 
of the Son before it reaches the plain of the 
Ganges, that these rivers, so far from serving 
to overcome, rather aggravate the obstructions 
placed by the Vindhya and the Satpura moun¬ 
tains to free intercourse between Hindustan 
and the Dakhan. 

The strange admixture of religious ideas and 
practices current among the Mahrattas is only 
to be satisfactorily explained by the enlarged 
commercial intercourse with Anterior Asia, and 
Egypt, and the West, enjoyed by Western 
India all through the great Buddhistic millen¬ 
nium from H.c. 500 to A. I). 500. That commerce 
made Buddhism in the East, as, through 
Buddhism, it made Christianity in the West; 
while in Maha-rashtra, to the deeply-rooted 
and strongly infectious animism of the Vindhyan 
aborigines, and the Vedic polytheism of the 
Aryan settlers, it added the elements of 
Chalda^an sabaism, Egyptian asceticism, 
Roman stoicism, and some of the distinctive 
principles of that general humanitarianism of 
the period which at last found its highest 
expression in Christianity. Even Bible names 
are surmised to have been deihed among the 
Mahrattas, who near Pandharpur worship an 
image called Bawa-Adam, and in the Berars 
another known as Jabral-Abral [? the Angel 
Gabriel]. I am satisfied that the glory of 
the legendary Hindu rajah Vikramaditya [of 
Ujjain] of this period, is in part the reflected 
glory of Augustus Ca'sar; and that **the 
Nine Gems^* of Vikramadityas Court are none 
other than Virgil, Horace, Ovid, and rest of 
the Augustan poets. * 

It was, in .all probability, in the course of 
this secular trade between the East and West, 
apd long before it became so intimate as it did 
between the dates of Alexander the Great and 
Justinian L,'that the characteristic Mahratta 


drill ploughs, the moghar and ^ahhar were 
introduced into Western India direct from 
Chaldma. 

The Schthern Konkan. 

Janjira, at the mouth of the romantic Rajpuri 
creek, below Chaul, in the Southern Konkan, 
is supposed to be the Sigerus of the Greeks 
and Romans, and Mhasla, at the head of the 
creek, the Mousopalle of Ptolemy. Below 
Jinjira are Bankot, at the mouth of the Savitn 
river, flowing from Mahabaleshwar, and 1 )ab- 
hol, at the mouth of the Vashishti, both places 
of some trade in the Mahommedan ormediawal 
period; Ratnagiri, at the mouth of tht' Bhatya; 
l^eogiri or Devgad, absurdly idcmtilied by 
some ^ith the ancient Tagara; Malvan, at 
the mouth of the Kalavli, where the trappean 
formation is last seen in the Konkan ; and 
Vengurla, where the gneissic series of 
Southern India first makes itself prominent 
on the Malabar Coast. None of these ex¬ 
iguous ports ever accommodated anything 
more than a precarious local trade, and being 
thus inaccessible to the international trade of 
antiquity, the narrow alpine strip of the Kon- 
kans between Chaul and Goa was never fully 
brought under its denationalising itdluences, 
and remained all through the thousand years of 
the predominance of Buddhism in Hindustan,— 
and in the Dakkan so far south as the left bank 
of the lower Kistna, a safe refuge for the 
families of the conservative Aryan priesthood 
now known as the Konkanast Brahmans. The 
Brahmans of the Ganges valley alfect to 
despise them, and in their disdainful and 
despiteful ignorance apply literally to them 
the traditional cognomen they bear of Chit- 
favan^ t.e.y “a corpse saved from the funeral 
pyre,'* a figurative epithet probably con¬ 
densing in a word the long history of their 
almost miraculous survival from the fire of 
Buddhistic persecution. But whatever may be 
the interpretation of the local legend of their 
origin, they are a well-grown, handsome race 
of men, with fair complexions, light gray eyes, 
and strikingly intellectual faces, and obviously 
of far purer Aryan blood than any other Hindu 
people east of the Gandak and iJon, or south 
of the Kistna : and above all else, they present, 
in their manly and joyous national tempcira- 
ment, a complete moral antithesis to the witty 
and plaintive Bengalee Babus, a radically 
Turanian race. Such being their inherent 
aristocratic characteristics, it is not surpris¬ 
ing that, on the collapse of Buddhism, and 
during the decline of the Mahommedan 
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power in India^ emerging from their secure 
retreat in the Southern Konkan, they 
gradually, as of natural right, gathered into 
their masterful hands the whole adminis¬ 
trative, political and social, control of the 
Mahratta nationality, and, from the Peshwar 
downwards, became the first and foremost 
personages throughout the Dakhan. Their 
mental superiority is shown by the manner in 
which their historic family names crowd the 
honours-lists of the Bombay University. 

The (lut-pavan womim are of the most 
refined type of feminine loveliness; and in 
the sweetness, grace, and dignity of their 
high-bred beauty, at once modern in its 
delicacy, and antique in its fearless freedom, 
they might well be taken for the Greek 
originals of the Tanagra figurines,*' awaked 
to a later life among the tropical gardens and 
orchards and cocoanut groves of the Southern 
Konkan. One never wearies of watching them, 
as they an* to be seen in the dewy morning in 
their gardens, perambulating, in archaic wor- 
sship, the altar of Holy Basil Oocymum 

sanctum] placed before every Hindu house ; or 
of an afternoon as they pas.s, in fetching water, 
to and from the near riverside, or the lotus¬ 
laden tank of the village temple, all in their 
flowing robes of cotton, of unbleached w'hite, 
or dyed a single colour, pink, scarlet, black, 
green, or primrose yellow', presenting as they 
move, in the di*epcning shadow's of the trees, 
along the red laterite roads, fitfully illumined 
from acTOss the blue sea by the sidelong glances 
from the declining sun, the richest chromatic 
effects, in all the bright glamour of a glowing 
Turner or a Claude, And the outw'ard and 
visible charms of these fair Chit-J>avnis faith¬ 
fully mirror the innate virtues of their pure and 
gentle natures ; for they are perfect daughters, 
and perfect wives, and perfect mothers, after 
the severely disciplined, self-sacrificing, Hindu 
ideal, the ideal also of Solomon and Sophocles, 
and of St. Paul and St. Augustine, remaining 
modestly at home, as the proper sphere of 
their duties, unknowm beyond their families, 
and seeking in the happiness of their children 
their greatest pleasure, and in the reverence 
of their husbands the amaranthine* crown of a 
true woman's glory in the highest. 

The Konkan-ghat-matha. 

The ascent from the Konkans to the summits 

• All-a-down the delectable Malabar Coast the women 
wear the flowers of the Globe Amaranth {G^mpArema 
cultivated in every garden, in their hair. Compare 
1 Peter v. 4 ; and 1 Cor. ix. 25. 


of the Sahyadris, or Konkan-ghat-matha* 
(“ Konkan-pass-top "), is very rapid. The old 
military road up the ghat rises six hundred 
feet in a mile ; and the Tal ghat is as steep. 
In order, therefore, to carry the railway from 
Bombay to Nagpur and Benares over the 
Tal ghat, and to Madras over the Bor ghat^ 
the engineers had to take advantage, at the 
farthest possible distance from these passes, 
of the shoulders projecting from the main 
axis of the Sahyadris towards the Island 
of Bombay. In this way, along the Tal 
ghat incline, half the ascent is almost uncon¬ 
sciously overcome, and the final lift on to the 
plateau of the Dakhan is made, w ith compara¬ 
tive ease. The Bor ghat railway incline is 
almost fifteen miles in length, and its average 
gradient is one foot in forty-eight; the work 
consisting of a series of Cyclopean cuttings, 
tunnels, embankments, and viaducts, carried 
through and over some of the finest scenery in 
the world. Thus, starting at a wide distance 
from the military road, the railway line runs 
straight up until it joins the former at the old 
Toll House on the west side of a gorge, sur¬ 
mounted on Its opposite or eastern side by the 
perpendicular precipice of “ The Duke’s 
Nose and from this point, where a Reversing 
Station stands, 1,548 feet above the sea, it 
doubles back, with the military road, to the 
village of Khandala, 1,786 feet above the sea, 
and continues its course past the ancient 
Buddhistic grove at Lanavla, 2,030 feet above 
the sea, and thence, down gradually descend¬ 
ing gradients, on to Poona and Sholopur, 
and to Bellary and Madras. 

The slope of the trappean formation of 
Maha-rashtra is very gradual from the Sahya¬ 
dris towards the Coromandel coast, and these 
mountains, therefore, present on their eastern 
side very long spurs, sinking slowly into the 
general level of the Dakhan ; but in starting 
from the same culminating headlands of the 
axial range, the eastward spurs, so far corre¬ 
spond symmetrically with those on the west. 
Thus, about sixty miles south from the Chandor, 
or Ajanta and Kllura, hills, the Ahmaduagar 
hills start from the mountainous mass of 
Harichandragar, rising 3,894 feet above the 
sea, and having a fort with walls 18 miles in 
circumference on its summit. Thence they 
run in a ridge on to Brahmanvara, where th^y 
are 2,866 feet in height, and then expand into 
a terraced tableland, twenty-four miles long, 

• Often spoken of simply as Bala^ghat, “ the country 
Above-tbe-paasefl.” literally “ country,” is the 

general plain beyond the mavals. 
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wenty broad, and from 2,474 to 2,133 feet 
high, at Ahmadnagar; whence they are 
continued southward, until they disappear in 
the neighbourhood of Sholapur and Nuldrug. 
A short secondary spur, jutting out from them 
close to their connection with Harichandragar, 
ends, west of Junnar, in the rugged rock of 
Shivnar, rising 1,000 feet above the surround¬ 
ing plain ; and the fort at its top was the 
birthplace of Sivaji. The famous temple of 
Bhimashankar, on the crest of the Sahyadris, 
3,000 feet above the sea, midway between 
Harichandragar and Khandala, marks the 
sacred source of the Bhima, which, with its 
northern affluents, drains all the rich, fertile 
dale between the Chandor and the Poona hills. 

SivATi’s Strongholds.* 

The Poona hills originate in the territory 
[ of the Pant Sacheo of Bor, in a maze 

of spurs, merging in the course of ten or 
twelve miles in the spur that stretches south 
of Poona, separating the strath of the northern 
affluents of the Bhima from the dale of the 
Nira, the main affluent of the Bhima from the 
south. Close to the Sahyadris stands out 
boldly, to the height of 4,605 feet, the hill fort 
of Toma [cf. tortusy and torque, torch, tor¬ 
ture, tart, &c.], so called from the contorted, 
or twisted, pinnacle of basalt, that marks its 
position from afar. It was here that Sivaji 
hoarded the booty gathered in his earliest 
forages. Immediately south of it is the hill, 
3,392 feet high, that Sivaji, on finding Torna 
insufficiently secure against a surprise, forti¬ 
fied, and re-named Raj-gar, “ The Citadel 
of the Kingdom.*’ About twelve miles west 
of Toma and Raj-gar is the hill fort originally 
called Kondhana, but re-named by Sivaji 
after he had captured it, Sinhgar, “ The Lion’s 
Den.” Rising from 4,162 to 4,322 feet above 
the sea, and 2,300 feet above the plains below, 
it commands toward the north the whole vale 
of the Muta Mula, from* the rich, evergreen 
forests [chiefly of Memecylon edule^ and 
Carissa Carandas] about Khandala, to the 
open arable country, wherethrough, on the 
extreme east, the Muta Mula reaches the 
Bhima. In the middle ground, under the 
dominating hill temple of the ** Great God¬ 
dess” Devi, in her name of Parvati, “The 
Mountaineer,” the red-tiled roofs, and gaily 

,• For a complete list of Sivaji** 145 fortresses, of which 89 
ettll t^main in the possession of the Mahratta Princes, see 
**'Sivaji*« Swarajya,*’ a paper read before the Bombay 
.B|!ain;h Royal Asiatic Society, 17th December, 1903, by 
1ft, V. Mawjee. J.P. 


painted house walls of Poona stretch hither 
and thither amid the deep verdure and tower¬ 
ing foliage of the agar [cf. “ ager or broad 
tract of enclosed orchards and gardens, and 
groves, and avenues of richly grown forest trees 
\njmby Azadirachta indica, pijmly Ficus reli- 
giosa, and bur^ Ficus indica] within which the 
fairest city of the Dakhan, the Damascus of 
India, lies far and wide embosomed. From 
the south, Sinhgar looks down upon the narrow, 
lovely valley of the Nira; but it is best seen from 
Sivaji’s proud hill fort of Purandhar, 7 miles 
south-west of Sinhgar, standing 4,472 feet 
above the sea, and 2,566 feet above the plains 
of Poona, with the sparkling Nira flowing past 
its base, almost due south-eastward, for 70 
miles, to the Bhima. On the right bank of 
the sunny Nira stands the sacred town of 
Jejuri, famous for its majestically - situated 
fane of Khandoba or Khanderao, a national in¬ 
carnation of Siva, in the figure of an armed 
horseman, and, next to Vithoba or Vithal, 
the most popular object of worship throughout 
Maha-rashtra. Attached to his temple is a 
large establishment of dancing giils [deva- 
dasiy i€poBo 6 \aiy iralpatl Not far from the 
temple, and close to Nira bridge, is the 
village of Valhe, the reputed birthplace of 
Valmiki,* the legendary author of the divine 
Ramayna, In this valley also is Hoi, the 
native village of the first Holkar. About ii 
miles below the confluence of the Nira with 
the Bhima is the handsome city of Pand- 
harpur, esteemed so holy, owing to the pre¬ 
sence of the great temple of Vithob.i, the 
national incarnation of [Krishna-] Vishnu, 
that the rich land immediately round it is 
restricted to the cultivation of the sacred tulsi 
plant, Ocymum sanctum, famed throughout 
India for its refreshing and sanative frag¬ 
rance. It was the custom of all the principal 
members of the Mahratta Confederacy, the 
Peshwar, the Sindhia, and the Holkar, to 
keep up a house in this town ; and here it was 
that the Gaekwar’s ambassador, Gangadhar 
Shastri, was foully murdered in 1815, at the 
instigation of the degraded Baji Rao Peshwar, 
by the hired assassins of Trimbakji Danglia.t 

• See 7 'hr Triumph of translated from the 

Bcnffali of H. P. Shastri, H.A., by R. B. Sen, B L., Chitta¬ 
gong; College, 1909. 

f Together with the names of the Hindu gods, and such 
titular names as the Peshwar, the Holkar, the Sindhia, the 
names of Gangadhar Shastri, and Trimbakii DangHa, were 
tl^ most familiarly impressed on me from my earliest infancy 
in India, 1838-9; and Trimbakji Danglia’s, with the vividness 
of that of a popular hero still actually alive; as for gener¬ 
ations after their deaths tbs'names of Robin Hood and Rob 
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About 60 miles due east from the junction of 
Nira with the Bhima, is the third sacred city 
of the Mahrattas proper, Tuljapur, an open 
town in the Nizam’s dominions, containing 
numerous temples dedicated to Bhairava, a 
lower national incarnation of Siva than Khan- 
derao or Kandoba. To the south and west of 
Purandhar the horizon is closed in by the 
Mahadeo or Satara hills and the Sahadri 
mountains, and beyond and above the latter, 
44 miles due west of Purandhar, rises out of 
the Konkan, 2,851 feet above the sea, the hill 
fort formerly called Rai-ri, in Sanskrit Raygiri, 
“ the Royal Hill,” but named by Sivaji Raygar, 
the Royal Fort.” It is the strongest of his 
forts, the Gibraltar of the East,” where 
Sivaji held his coronation, in 1674, and died 
in 1680. 

The Grave or Sinaji. 

The scandent Bougainvilleia spectabilis 
irradiates with the exotic splendour of its 
loose waving tresses of majenta - coloured 
bloom the stately marble cenotaph of Akbar 
at Sikandra near Agra, a befitting emblem of 
the magnificLMice of the alien rule of the 
Mo(n)gols in India. As aptly, and yet more 
remarkably, because quite fortuitously, the 
grave of Sivaji, on the top of Ray-gar, is now 
to be traced only by the patch of one of the 
commonest wild flowers of Maha-rashtra grow¬ 
ing over it, the Commelina communis, its 
exquisite bright blue petals reflecting back 
year after year the azure of the skies above, as 
if in sign of the great national leader’s eternal 
peace with heaven, 

“ PooK Nellie’s” Grave. 

Another notable grave on those mountain 
tops is that of the botanist, John Graham, who 
died in 1839 at Khandala, and was buried 
there behind the Travellers’^ Bungalow, at the 
extremity of the grassy platform, thickly 
studded with the pretty white-flowered terres¬ 
trial orchid, Habenaria platifolia, overlooking 
the Khandala ravine; the spot being indicated 
by a short obelisk. South-west of the village 

Roy lived on in the memories of Englishmen and Scots. 
Bishop Hober’s lines on his romantic escape out of our hands 
from the fort at Thana, in “ the Island of Salsctte,’* are well 
know n ; — 

* Behind the bush the foemen hide, 

The horse beneath the tree : 

"Where shall I find a knight will ride 
The I'ungle paths with me ? 

** There are five and fifty couriers there 
And four and fifty men ; 

When the fifty fifth shall mount his steed 
The Dakhan lives again.** 


of Khandala, beyond the barracks, in the old 
military cemetery on the slope of Carnac 
Point,” close under the “Duke’s Nose,” there 
stood 33 years [now 53] ago, out of the thick 
sw'ard of the dark blue and w^hite magpie- 
flowered Exacum bicolor, a headstone labelled 
simply “ Poor Nellie,” marking the grave of 
some English soldier’s young w ife, and hallow¬ 
ing all the hills around by the associations of 
its tender and heroic pathos.* 

Maii vhaleshwak. 

The Satara hills project 100 miles eastward 
from Mahabalshwar, and from this main spur 
send off, toward the. south-east, three sub¬ 
sidiary spurs, each about 50 miles long; the 
first,—running at a distance of from 5 to 10 
miles from the Sahyadris,—separating the 
long, narrow dale of the Koyna, the west-most 
affluent of the Kistna, from the broad vale of 
the head stream of the Kistna, and of the 
YerVa, the largest of the direct eastern feeders 
of the Kistna wnthin the Satara district; the 
second separating this vale from the valley of 
the Man or Man-ganga, a tributary of the 
Bhima; and the third separating the Man 
valley from the wide strath of the Bhima, 
which river receives the Man about 50 miles 
below the influence of the Nira, and after 
receiving the Sina from the east, about 25 
miles south of the influence of the Man, itself 
becomes confluent, 100 miles farther south, 
with the main, eastward-flowing stream of the 
Kistna. 

The head stream of the Kistna, with the 
Koyna, and the Yenna, a small tributary of 
the Kistna, all have their head springs in Maha- 
baleshwar, as also have the westward flowing 
streams ot the Savitri and Gayatri ; and these 
five rivers, with the sacred Ganges, feigned by 
the Brahmans to derive a source, every fifth 
year, from Mahabaleshwar, are known to the 
hill-men of the locality as “ The Six Sisters.” 

The Brahmans in charge of the temple of 
Krishnabai, “ the Lady Krishna,” at the head 
of the “ Kistna Ravine,” show you five rills 
of water running through five holes in the west 
wall of the temple, into a small tank, held of 
the highest sanctity, from which their collected 
waters flow through a carved stone cow into a 
second tank of lesser, sanctity, and thence 
tumble down the steep side of the ravine into 
the Kistna ; and they tell you that these five 
rills are the secret fountains of the rivers 

* I deeply regret that on inquiring after it, on reading the 
announcement of the publication, by the author of “ My 
Trivial Life,*’ ot the novel entitled “ Poor Nellie,** I found 
that this touching tombstone has now [1888] disappeared. 
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Kistna, Koyna, Yenria, Gayatri, and Savitri; 
and as every drop of rain that falls on 
Mahabaleshwar, and every square foot of its 
oozy sward, may be said to be the common 
source of all the rivers flowing from it, the 
pious fantasy of these Brahmans is not to be 
lightly gainsaid. Hut in profane fact, even the 
Kistna itself rises a mile or two to the left of 
the temple among the runnels, formed by the 
superfluous drainage from the hill, below 
Arthur's Seat [Malet Point], the northmost 
point of Mahabaleshwar, and the water-part¬ 
ing between the Kistna and the Savitri, or 
river of Bankot. A south-westerly projec¬ 
tion from Arthur’s Seat, called Elphinstone 
Point, forms the w'ater-parting between the 
Savitri and the Koyna, the latter winding past 
Lodwick Point, and Bombay Point, and Bab- 
bington Point, all on the w^est side of the 
Mahabaleshwar plateau, before continuing its 
south - easterly course inland, toward the 
Kistna. Babbington Point looks right down 
the long, green fairy-like dale of the Koyna, 
dotted throughout its length, along the course 
of its perennial river, with groves of tall trees, 
mango [Mangifera indica], jack [Artocarpus 
integrifolia], and jambul [Sizygium Jambola- 
num], and, towards the open plain ol the 
Dakhan, babul \Kcz.c\di arabica], all indicating 
the sites of the hamlets and little villages, 
nestled within them, of the patient and skilful 
Mahratta cultivators, who have everywhere 
in these retired valleys carried the tillage of 
the mavals to the highest perfection. 

From the temple of “The Lady Krishna,” 
or from Kate’s Point, three miles to the right, 
the valley of the Kistna opens out to the right, 
past Wai, and Satara, and Kurar, a gradually 
widening view of the plain of the Dakhan and 
' its far-extended and ampler agriculture. But 
as both the summits and the escarpments of 
the hills on either side, as seen end on, pretent 
an unbroken outline, the prospect lacks 
variety; and only the vast magnitude of its 
scale, partiaularly in the immediate fore¬ 
ground, lends a sublime sternness to its severe 
monotony. Yet, visited in the still moonlight, 
and looked at from the Krishnabai temple, down 
on the sacred town of Wai, with its clusters of 
auperbly sculptured shrines, as one yields sym¬ 
pathetically to the associations of the locality, 
the scene is one,that makes an indelible im¬ 
pression on the memory. 

^ 'From Arthur’s Seat north-westward, across 
dense forest that shelters the sources of 
the Kistna, extends the main axis of the 
Saibyadris ; their blackened, trackless gorges* 


and bluffs of stratified basalt, stratum upon 
stratum, high uplifted to the zenith, and* 
gigantic stacks of serried peaks, presenting, 
as thus view^ed fore-shortened, a boundless 
prospect of the wildest desolation. 

Lodwick Point is a narrow wall of basalt, 
not more than from 6 to 12 feet broad towards 
its extremity, running out 10,000 feet into the 
west, and there dropping down suddenly 
2,500 feet into the valley of the Koyna below. 
The drop is so perpendicular that a runaway 
horse 1 once saw leap at full gallop from the 
Point fell dead at its base without striking 
against any salient ledge or angle in the fiill. 
Projecting out into the sky, almost like a bow¬ 
sprit from a ship, it commands a lofty per¬ 
spective of the Konkans, in front of the main 
axis of the Sahyadris; but the predominant 
feature in the landscape here is the point itself, 
rearing its colossal wall, like a horse’s neck 
thrown up inquiringly, above the deep, beauti¬ 
fully-wooded ravines of the Koyna on either 
side of it. 

Bombay Point is so called from its having 
been there that the plateau of Mahabaleshwar 
was first reached by the old road from Bombay 
up the “ Rotunda Ghaut.”* It is a large 
space cleared out of a wood of noble ever¬ 
green trees, and fenced in, above the Rotunda 
Pass, by a low parapet, overgrown with Gle- 
matis wightiana [murvai/'], Hoya viridiflora 
\^hirandori\ the sweet-scented, white-flowered 
Jasniinum latifoliiim \^kusu 7 '\ Embelia Basaal 
\jimhut\ and other luxuriant creepers and 
scandent shrubs. The view from it is the 
most extensive and varied and the most in¬ 
teresting on the hill ; and hence this green, 
cool, and fragrant spot has become the gent*ral 
resort, of an afternoon, toward sundown, of 
the English families residing during the “ hot 
season ” at Mahabaleshwar. It is evergreen- 
wooded to its base, in the sweet valley of the 
Koyna, west of which the rugged, craggy 
spurs of the Sahyadris, stretching across the 
Konkans, present an infinite diversity of pic¬ 
turesque contours, spur beyond spur, without 
end, toward the north and south, and only 
bounded on the w^est by the glittering horizon 
of the Arabian Sea. It is said that some¬ 
times a glimpse ‘may be obtained beyond 
the long sylvan valley of the Nagotna river 
of Bombay, loo miles distant; while south¬ 
ward the coast can be followed to Ratnagiri. 

In the middle ground the low saddle-backed 

• That is, Rortundi-,^hai^ the Koarin* [or Crylngr]! 
Pass,'' so called from the difficulty of its ascent; and the 
Srroans of the palanquin-bearers mho carry you up it* 
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ridge, dipping down from Elphinsfone Point, 
and forming the western enclosure of the 
Koyna valley at its head, suddenly ascends, 
before dipping down again to the Vax* ghaf, 
in Sivaji’s massive flat-topped hill fort of Pra- 
tabgar. Only four miles distant, and rising 
by steep grassy slopes to an altitude of 3,543 
feet above the Arabian Sea-, distinctly visible 
on the left, it stands out boldly against the 
blue sky, directly in front of Bombay Point, 
and in strong contrast, when, after mid-day, 
its whole eastward side is in shade, with the 
bright, shining heights of the Konkans 
beyond. As the rays of the afternoon sun 
begin gradually to strike more and more 
horizontally through the heated, rarified mists 
diawn up by it during the forenoon, the natural 
complexion of this majestic scene undergoes a 
series of atmospheric transfigurations of inde¬ 
scribable splendour. At first the hills and 
dales of the Konkans seem to be suddenly 
transmuted into into silver, shining, as with 
its own light, in dazzling brightness along 
the ridges of the hills, but with a softer 
lustre in the dales, w'here their ethereal illumi¬ 
nation is subdued by the lengthening shadows 
thrown by the sinking sun. Again, in the 
twinkling of an eye, all is changed to radiant 
gold, clear as topaz on the hill-tops, with the 
sea on the left ruled in long levelled lines of 
chrysolite ; and when the day closes upon the 
eastern hemisphere, the rapidly falling mists 
pass from a glowing purple to dense indigo, 
and the cleared sky at last reflects back from 
the darkened landscape the deep transparent 
sapphire colour that is the proper tincture of 
an Indian night. 

Ma h ratta Pa 1 riotism . 

Before natural scenery of such spiritual 
expression and significance men have ever 
recognised that this outspread green earth, 
w’ith the revolving circle of the sun and moon 
and stars above, is but the marvellous con¬ 
texture of the veil dividing the world we see 
from the unseen, inscrutable life beyond: 
and inhabiting a country at once of great 
grandeur and loveliness, and of the strongest 
individuality of natural features and phenomena, 
the Hindus in general, and particularly the 

* That i*. “ the Village,’* ptir or parah^inf^ IbeMahratti for 
“ villagfe " or “ hamlet,** but meaning^ Itterallj* “ altar that 
is, the altar thrown up about the [Ficus religiosa] or 

bur^ or “banyan tree'* [IT. indlca],round which every village 
or hamlet in India is built, and the village assemblies are 
held. Par^ffanah^ a revenue circle of manv villages, is 
literally “the collection [“gang** of, Gana-pati, “Lord 
of Hosts**] of altars.’* 


Mahrattas, have marked' every hill and dale 
and river, and almost every “ kenspeckle 
tree and stone throughout India, by a shrine, 
altar, towering tcrhple, or lone uncouth image, 
in acknowledgment of the felt presidence of 
the one polyonymous God of universal human 
worship ; who is everywhere identified by some 
dramatic name, accurately descriptive of the 
most characteristic local manifestation of His 
might, majesty, and all pervading presence. 
Barren, scorched plains, and pestilential 
marsh-lands, and blackened, lightning-riven 
mountains arc identified with Siva in some 
one of his higher or low'er incarnations ; and 
fertile tracts, and pleasurable prospects with 
Vishnu or Krishna ; or with Siva’s consort, 
“ the Groat (Goddess,’* Devi, in her more 
auspicious aspects, such as Parvati, “ the 
Mountaineer,” Gauri, “ the Yellow-haired,” 

Tma,” “the Wanton,” and “Jagan-mata,” 
“ the World Mother.” Again, the money¬ 
making classes have for their tutelary divini¬ 
ties Vishnu, and his cons(/rt, the fair Laksmi, 
also called Loka-mata, “the World Mother;” 
while the ruling classes, whose duty it is to 
be “ untender-hearted ” 

worship Siva, and his consort Devi as Bhavani 
[*A<?tifu rioAiay]. The armed horseman, Khan- 
derao, is the historical Mahratta manifestation 
of the Godhead. The higher class of agricul¬ 
turists are the devotees of Krishna and his 
loose lady-loves; while the lavourite divinity 
of the low’er class of agriculturists all through 
Maha-rashtra, and of all men in their less 
serious moods, is the playful monkey-god 
Hanuman, 7. e., “ Long-jaw ” or “the Prog¬ 
nathous One.” 

Thus throughout the length and breadth of 
the Konkans and I he mavalSy as surveyed 
from Bombay Point, from every height and 
depth there goes up the joyous salutation • 

“ Ihou art, O God, the Life and Light 
Of all tin*, wondrous Worhl we see ' ’’ 

In everything the Mahratta finds God ; the 
stones discourse of Him, the running brooks 
are His life-giving word,* every tree is a 
tongue in His praise, and every flow'er an Alle¬ 
luia ’ This is the simple explanation of the 
intensity, the downright fanaticism, of the 
patriotism of the Mahrattas. Maha-rashta is 
not merely their mother country, but also 
their heavenly inheritance ; while the presence 
of the Mahommedans, as religious persecutors, 
w^as regarded, not mereW as a foreign intrusion, 
about w’hich of itself they would have been very 

* A saying attributed to Mahomet. 
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indifferent, but as ati^absolute profanation and 
* sacrilege, to be expiated at any cost. 

Of all Europeans, the Scots are probably 
the most fervent in their patriotism ; but Scot¬ 
land after all is no more than their native 
country,—since the Reformation robbed them 
of their tutelary saints. It is not their Holy 
Land, where God has walked with man, which 
for them, as for all Protestant Christians, is 
far away in Jewry. To judge therefore of the 
Mahratta feeling for home and country, we 
have to conceive what perfervid Scotch 
patriotism would be, w'ere Kishon a Scottish 
brook like Bannockburn; and evergreen 
Carmel, and Mount Gilboa, and Tabor and 
Hermon, spurs of the Cheviots, or theLammer- 
muir Hills ; and the fragrant valley of Sharon, 
and the plain of Jezreel, **the seed plot of 
God,” tracts ofTweeddale or Clydesdale; or 
were Flodden Field also the fateful field of 
Megiddon, as in sense it was, or, 

-stately Kdmborough, throned on craggs ** 

one w’ith Jerusalem “ the Golden.” 

** Thy terrettes and thy pinacles 
With carbunc'les doe shine. 

Thy verie stteetes arc pauved with gold 
Surpassinge rleare and Hne. 

Those statelie buildings manifold 
In squares and streetes doe rise, 

With gardens deckt, and lofty fanes 
Eenclosed Castle-wise. 

Quyt through the streetes with siluer sound 
The Flood ui Life doth flowe, 

U pon whose bankes on everie syde 
The Wood of Life doth growe. 

I here Magdalene hath left her mone 
And cheerfullie doth singe 
With blessed Samtes whose harraonie 
In everie streete doth ringe.” 

The Apotheosis* of Sivaji. 

And it is in this conception of the Mahratta 
character that the foul and treacherous murder 
of Azful Khan by Sivaji at Pratabgar, must be 
estimated. From Bombay Point you can dis¬ 
tinctly see the temple of Bhavani, in which 
Sivaji, Siva’s son, solemnly dedicated himself 
to the terrible act, and the gateway in the 
circumvallation of the frowning fortress through 
which he walked down to meet the chivalrous, 
unsuspecting Bijapur general at the fatal 
trysting-place, to which the latter, with only a 
single attendant, walked up from the Koyna 
valley; and the very spot where he was so 
vilely assassinated, and where his body lies 
buried, is conspicuously indicated by an ever¬ 
green shrub lapta, Bauhinia racemosa], stand¬ 
ing solitary on the hillside. The deed was 
4 amnable ; but Sivaji, in ajl truth and sincerity, 


deemed it high and worthy, and the last sacri¬ 
fice of his devout patriotism to the welfare of 
his sacro-sanct country ; and it will be a bad 
sign for the Mahratta people if they ever come 
to think less of Sivaji for it. The Bijapur army 
lay between him and the independence of his 
country, and the only way in his power for 
destroying it was by the destruction of its com¬ 
mander, and hardening his heart to the 
necessity, he enticed his noble victim into an 
ambush, and in a paroxysm of sacramental 
ecstasy determinate^ slew him. 

The Botanical Wonders of the 
Sahyadkis. 

The Kolhapur hills start from the hill fort 
of Vishalgar,’’ 3,350 feet high, whence Sivaji 
made his incredible night raid on Mulhol, on 
the Ghat-prabha. 150 miles distant; and from 
Vishalgar they extend for about 45 miles east¬ 
ward, being crowned near their extremity by 
the hill fort of Panhala, the last of the seven 
greater strongholds of Sivaji in the Mahratta 
country, where a dozen others of lesser note 
might be named. These hills are the water- 
parting between the Varna—forming, from its 
source up to its confluence with the Kistna at 
Miraj, the frontier between the District of 
Satara and the Kolhapur State,—and the 
Panch-ganga or Kolhapur river ; and they are 
the only range of the confused mass of hills 
covering the Kolhapur district that runs out 
over the plateau of the Dakhan at right angles 
to the Syhadns. All the shorter spurs to the 
south of it run at a more or less acute angle 
toward the north, carrying northw^ard the three 
terrestrial tributaries of the Panch-ganga,t 
which reaches the Kistna half-way between 
Miraj and Erur-Manjira ; the point where the 
Kistna is joined from the south by the united 
streams of the Dudh-ganga, Ved-ganga, and 
Hiranya-keshi. Beyond Mudhol the Kistna is 
swollen by the Ghat-prabha, flowing almost 
due west from the Ram g'haf, almost coinci- 
dently with the line of division between the 
trappean and the granitic Dakhan, and form¬ 
ing the natural boundary between Maha-rashtra 
and Karnataka. 

The highest pleasures afforded by the 
scenery of the Sahyadris are for the botanist, 
and the flora of these mountains shows in its 
fullest glory in the Kolapur region between 
Vishalgar and the Rarn the great pass, 

• There is another Vishalgar fortress in the Thana District 
and a Vishalgar pass, or in the Ratnagiri district. 

r The fifth tributary, constituting it '‘the Five-Ganges." is 
the celestial Sarasvati. 
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just beyond the Kolhapur frontier, between the 
.shores of the Arabian Sea at Vengurla and 
Ooa and the plateau of the Dakhan. I shall 
never forget my first vision of the Bombax 
Malabaricum, or Red Silk Cotton Tree,** in 
the Ram i^hat, 

I had left the plain below about 2 a.m., in 
medical charge of a party of about 250 
European troops, and after a slow ascent of 
some hours, suddenly, at a turn of the road, 
just at sunrise, came out upon a glassy glade, 
overhanging the profound forest depths below, 
and there, at its farther edge, stood a colossal 
specimen of this tree, quite fifty feet high, the 
trunk straight as “the mast of some great 
ammiral,’* deeply buttressed at its base, and 
sending out horizontal branches, like the yard¬ 
arms of a ship, in whorls of five and seven, 
gradually tapering to the top, and at this 
season, the month of March, leafless, but 
covered on every branch, in place of green 
leaves, with huge crimson* flowers, each from 
seven to five inches in diameter, and forming 
in the mass a vast dome-like, symmetrical, 
head, that, with the beams of the rising sun 
striking through it, shone in its splendour of 
celestial, rosy red like a mountain of rubies. 
1 fairly shrieked with delight at the sight of 
it, and galloped off at once toward it, followed 
in a rush by the whole column of men, who 
were mostly recruits, fresh from England like 
myself, and at last, by the young officer in 
command, who, on taking in the whole situa¬ 
tion, a most picturesque one—the red coats 
swarming over the green grass up to the 
resplendent tree—from where he had stood in 
momentary astonishment at so unexpected a 
breach of discipline, after administering a 
kindly rebuke to myself, left us to sit on for 
awhile, worshipping in its ruby-tinted light, 
before continuing our march to the top of the 
ghat. Again, when I first saw the Hoya 
vividiflora, “all a growing, all a blowing,” 
in its natural state, on the lower slopes o4 
Prabhul, opposite Matheran, before I knew 
what 1 was doing, 1 was off my pony, 
turning * ‘ cart wheels ’' round and round 
this mystically green - flowered scandent 
shrub. I could particularize many individual 
specimens of different gqrgeously flowered 
species of forest trees, such as the golden 
yellow flowered Cassia Fistula {ba%^a\ the 
purple flowered Lagestra*mia reginse {tafnan\ 
the vermilion and chrome yellow flowered 

• By reflected ligrht deep crimson; by transmitted, the 
radiant red of a ruby. 


Butea frondosa \^pul<is\ and the scarlet 
Erythrina indica ifangri\ that, on account 
of their stately development, and the striking 
situations occupied by them at Matharan, 
Khandala, Mahabaleshwar, and the Ram 
ghat, are each one of them worthy, during 
the months of their glory, of a visit from 
England. For the present I may do np more 
than note, as an indirect proof of the great 
botanical charm of the whole region of the 
Konkan-ghatmahta, and the mavals, and of 
its recognition by the Mahrattas, that the 
Kolhapur State still bears its ancient name of 
Karavira [^Sirhar Karvir in the vernacular], 
“ the Oleander [-land] ” ; and that the white- 
flowered, fragrant dog-bane, Tabernicmontana 
coronaria, which, with the Nerium odorum, is 
found throughout the upper valleys of the 
affluents of the Kistna, probably gave its 
native name, as suggested by Mr. Fleet, to 
Tagara, w^hether we identify that ancient 
Indian city with Daulatabad in the Nizam’s 
Dominions, or with the city of Kolhapur, “ the 
Lotus-city,” itself. At every turn in the 
mavalSy the wayfarer comes on the bed of 
some mountain stream, tufted all along its 
banks, and all over the little green eyots 
amidst its waste of pebbles, with mixed sw’eet 
scented oleander and tamarisk, carrying the 
beholder back at once to the Ilissus, and the 
slopes of Mount Hymettus. The lovely blush¬ 
ing oleanders are always found to shade some 
pure, clear pool left by the river from its 
summer flood, at which the gentle maidens, 
and comely matrons, from the near village are 
filling their w’ater-jars,— 

“ a group that’s quite antique 
Draped lightly, loving, natural, and Greek,” 

as in the painting of the Rogers’ vase of the 
women of Athens filling their pitchers at the 
fair flowing fountains of Callirrhoe. 

The Plain of the Dakhxn. 

The central plateau of the Dakhan, or desk 
“[plain]- countr}’^”], as it is called by 
the natives, [in contradistinction to the bala- 
ghat or ghat-matha'] eastward of the mavals, 
from Mudhol and KaKdghi on the Ghatprabha, 
northward past Bijapur, and past Sholapur 
along the Sena, to Ahmadnagar, and north¬ 
westward past Pandharpur and Indapur ot| 
the Bhinia, and on toward Poona and Junnar, 
is an open plain, rising and falling in pro¬ 
longed tame lines, the ground sw’ell, as it 
were, of the boundless ocean of trap flowing 
over it. Solitary turWur [Cassia auriculata] 
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and babul* [Acacia arabica] trees, and 
rare clumps of date palms, diversify it, and 
multitudes of mud-walled villages, the posi¬ 
tions of which are shown in the landscape by 
lofty “topes” rising amid black ploughed 
fields, and breadths of Corn and pulse and 
other crops, waving dark green over the wide 
arable expanse, save where interveined with 
the vivid verdure of the rice fields following the 
courses of the river beds. Some of these trap 
waves are mere mounds of trap rock, covered 
with a rusty-looking rubble called mohrutn, 
its first debris. Others of greater amplitude 
are covered with black or brown soils, patched 
here and therewith deep violet or jasper red, all 
more or less advanced stages in the decompo¬ 
sition of the same trappean debris. Earths simi¬ 
larly diversified fill up the intermediate troughs 
in the undulating champaign. The hard sur¬ 
face of the exposed trap is scarred with innu¬ 
merable runnels, winding in and out among 
the clefts of the rock, while through the less 
resistant soil accumulated in the hollows, the 
gathered torrents have ploughed deep and 
straight channels for themselves. The black 
soil is the regur or “ cotton soil ” par excel- 
letice of India, already referred to as the inex¬ 
haustible prict'less treasure of the agriculturists 
of the Dakhan. It covers all the most level 
portions of the desk^ and is merely the ultimate 
stage of the brown earth derived by direct dis¬ 
integration from the ferruginous rock on which 
it rests. Mixed w’ith decomposed vegetation» 
and in conditions favourable to the solution of 
the alkalis combined with silica in its fels- 
spar, it forms a rich, light, and pulverulent 
staple, equal in fertility and ease of cultivation 
to the finely lixiviated alluvium of the Nile, 
and the looes or celebrated fluviatile loam of 
the Rhine-lands, and tschernozieme or w'heat 
soil of Southern Russia ; all these natural soils, 
like the regur of the Dakhan, being derived 
ultimately from crystalline rocks. 

Such is the unvaried aspect of the Dakhan 
beyond the limits of the eastern spurs of the 
Sahydris; and the way in which the land¬ 
scape becomes broken up as these spurs are 
gradually approached, is w^ell exemplified by 
following the Poona hills backward from 
Sholapur to Khandala. Advancing westward 

* 1 believe that this local name for the Arabian Acacia is 
an indication of its’having* been introduced into Western 
India from Babylonia. In Hindustani babult means 
“Babylonian”; babtl - khana^ ** a brothel,” literally, 

** Babylonian bouse”; habtliyth, “enchantment,” and 
“wine,” and also “poisonwith a poetical signification. 
It has ever been but a step:—“From mystic Ind to fleshly 
Babylon.” 


from the former station, along the old militarjr 
road, we meet, at Bhigvan, a flat, terraced, 
and symmetrical hill, protruding abruptly from 
the plain, the advanced link of a chain, loom¬ 
ing like a coast line along the right horizon. 
It is the lowest step, the outmost ripple of the 
Sahyadris. At Patus the ramifications of their 
spurs become more lofty and complicated, 
closing in on the road, which, alw'ays rising 
and falling, is yet a steady, although still more 
easy ascent. At Arangaon, the fourth halt 
from Sholapur, a jasper-red w^acke, is met with 
it, capped by a decomposing ft*rruginous trap. 
At the line of contact with the trap the wacke 
is hard and lateritious, but lower it becomes 
more and more earthy. Wherever the trappean 
rocks exist in the Dakhan we are sure to find 
this laterite near ; it generally caps the ghats ; 
and, according to Dr. H. J. Carter, the dis¬ 
tinguished geologist of Western India, it is 
essentially “ lormed of red iron clay, the iron 
of which, by means of segregation, has 
formed itself into cells and irregular tubes, 
chiefly at the expense of the clay con¬ 
tained in their interior.” It would appear 
to be derived from basalt, first disintegrat¬ 
ing into a wacke, and then, by a sort of re¬ 
action, becoming laterite. It is soft when 
fresh dug, but dries into a hard stone on ex¬ 
posure, and is thus admirably adapted for 
building. Great masses of this strange rock 
occur in the Nizam’s Dominions, t*astward of 
Sholapur. Its special feature at Araii^jaon is 
its association w'ith a powdery calcareous 
deposit, usually founS elsewhere in nodules, 
called by the natives hanhar, occurring irregu¬ 
larly throughout it in immense heaps. Thus 
a nullah or watercourse, to the west of the 
town, passes for some distance through nothing 
but hanhar^ and then through kanhar and 
wacke, mixed promiscuously together. The 
hanhar from being more concrete than the 
wacke generally stands out beyond it. Both 
^re indifferently overlaid by a secondary 
effusion of trap, that appears, where touching 
it, to have crystallised the hanhar into radiated 
zeolites. In a field from which the secondary 
trap had been denuded, the mounds of hanhar 
amongst the wacke are indicated by smooth, 
white, irregular patches, many yards in 
diameter, scattered over the red ground. At 
Bhigvan, the puce and lavender trap rock 
[amygdaloid], which is friable at Sholapur, 
is hard, and used as a building stone. At 
Mulud, a section of the river bank, at a spot 
near the camping ground, presents at its base 
a brown trap, veined with sigzag bands of 
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kankixr, and above this a solidified stratum 
of kankar, crammed with worn blocks of 
various traps. It has n-sisted the action of 
the river so rnucli better than thte trap below 
that it projects for some distance in a led^e 
beyond the latter. It is covered by a deep 
deposit of black soil. In many parts of the 
river bed the trap is so completely decomposed 
that, although looking quite hard, it can be 
dug out w’ith the hands to obtain water, or to 
form extemporary bathing-troughs ,* yet every 
crystal in the rock remains in situ. Below 
lh(‘ pebbly bed of the Bhima at this place 
layers of soft, plastic kankar were being dug 
into, wiien I was tliere 30 [now 53] years ago, 
by the railway engineers. Patus is situated 
in a rei^ur plain of immense extent, studded 
by several low’, tabular hills, covered wnth 
huge black blocks of basalt, and contrasting 
strangely w'ith the shoreless green ocean of 
/awari [Sorghum vulgare] fields from which 
they rise. Some of the blocks are boulders, 
others, from their quadrangular form, and the 
accurate W’ay in which they are piled on each 
other, evidently remain in tlu! situations w'herein 
they wxme uphoaved, and have been simply un¬ 
masked by w'eathoring. The distant horizon 
IS bounded by lofty mountains, mostly 
tabular, rising step on stt'p, like an amphi¬ 
theatre ; a solitary group on the west is 
peaked ; while betw'een their rolling spurs, 
projecting like promontories into the plain, 
stretch broad r»’aches of luxuriant fields for 
miles, like inlets of the sea. P'rom Yevut, 
until amidst the basaltic ramparts that on all 
sides dominate Poona, the scene is open to 
the right; while on the left the road lies 
along the base of an unbroken range of flat, 
stratified heights, on the most prominent of 
which stands a Hindu temple. Onw’ards, and 
always upwards, to Khandala, the formation 
attains its grandest developments, rising to 
the immeasurable, flat-topped mountain masses 
of alternate green forest bands and black 
basalt cliffs, and the fantastic peaks and 
pinnacles, already described ; and exhibiting 
cifter the outburst of the rains in June the 
added feature of the gigantic, although tran¬ 
sient, waterfalls, that from every declivity and 
precipice, and through every winding gorge, 
pour down from June to September the flood 
waters of the ubiquitous affluents of the 
Kistna. 

And from these altitudes, so attractive in 
their serene silence from October to May, and 
so awe-compelling in the appalling atmo¬ 
spheric passion and uproar of ** the South- 


West Monsoon ” [Hindu 'mausam, Arabic 
wau^im, “season’'], w’c again look down, 
[now north, now south of Bombay harbour], 
upon the low-lying Konkans,—their densely 
w'ooded hills and dales, their palmy plains, 
their shore belt of grey salt marshes, or vivid 
green rice fields, fringed westwardly w'ith dark 
green mangroves,—and beyond all the pale- 
green waters of the Erythrean Sea ; the whole 
paradisiacal scene shining in the setting sun 
with the transcendent resplendence of various 
verds and shimmering gold. 

( 7'o he contbtued and completed in Part II .— THE 
Plough.; 

ELECTRIC TURRET CLOCKS—NEW 
“WAITING-TRAIN” TYPE. 

By Alkrk/) E. Ball. 

Several different systems of electrically - driven 
clocks have been designed and are in use in which 
the hands are sheliered fiom the wind ; but it appears 
that no electiical system for dri\ing the exposed 
hands of large tunet clocks exists W'hich is capable 
of dealing with all atmospheric conditions. 

It must be undeistood that turret clocks with ex¬ 
posed hands are compelled to work under conditions 
unfavourable to good time - keejiing. At times, 
during a gale of wind, for instance, 01 a snow¬ 
storm, the hands (and consequent!} the clock) are 
helped forward, and at other times they are retarded, 
so much so that time-keeping is interfered with, and 
in fact public clocks are often found to be stopped 
after a storm. 

Horologists have for many years past applied them¬ 
selves to the problem of separating, if possible, the 
time-keeping function of the clock from the hand- 
diiving mechanism in oicler that ever varying pressure 
of the wind on the exposed hands may not affect the 
time-keeping of the clock. To this end, various 
lemontou trains have been invented and a number 
of gravity escapements. The best-known type of the 
latter is probably that of the late Lord Griinthorpe, 
which is largely and in fact almost exclusively used 
in this country. 

An arrangement which was probably first adopted 
in England and is now favoured for large clocks in 
America, is to provide a light, finely-made time-train 
and impose on it time-keeping duties only, while a 
heavy powerful train is provided for driving the 
hands, the progress of the latter being controlled 
entirely by the former. Such an arrangement is 
certainly a step in the right direction. A mechanical 
connection, however, has to be maintained between*^ 
the two trains of wheels, and consequently the two 
functions cannot be entirely dissociated. 

With an electrical tuiret system, however, which 
has been invented by the firm of Gent and Co., 
Ltd., whose factory is at Leicester, an entire dis- 
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sodation oi the time-keeping and hand-driving 
functions is obtained. 

The electric hand-driving train, instead of being 
driven by a force of fixed value (such as a weight), as 
in a mechanical turret clock, which has to serve both 
when the load is heavy and light, is constructed so 
that its power becomes automatically adjusted to suit 
the load, the load in fact determining the power to 
be developed. The only connection between the 
hand-driving function and the time-keeping function 
in this new arrangement is the simple electric con¬ 
necting wire, which obviously cannot transmit any 
mechanical resistance that may be applied to the 
hands. 

This ** waiting-train ” movement consists essen¬ 
tially of a vibrating motor pendulum, and a half¬ 
minute time control. The vibrating motor pen¬ 
dulum, when working, becomes re-energised as often 
as the amplitude of its vibrations fall below a given 
value. In vibrating, the motor pendulum by means 
of a hook-shaped pawl, A (shown in the accompany¬ 
ing diagram No. i), pulls around the ’scape wheel E, 
and the wheel-train gear, tooth by tooth. 


Fig. 1. 



Normally the re-energisation of this motor pen¬ 
dulum takes place about once per minute. It is 
obvious, however, that if resistance is applied to the 
hands, such as is produced by wind pressure, storm, 
snow, &c., these re-energisations would take place 
more often, in tact, even as often as at each vibration, 
if necessary. i. 

Working under these conditions, the motor- 
pendulum is found, as would be expected, to develop 
considerable power, even from 40 to 50 times that 
which is normally leqoired. As all clocks with ex¬ 
posed bands have to deal with a varying load, the 


conditions of driving are completely met by the 
“ waiting-train ** movement. 

The half-minute control oyierates as follows :— 
The simple "train is so designed that the motor- 
pendulum in vibrating advances the hands half-a- 
minute in approximately 27 seconds. A pin, F, in 
the escape-wheel, E, then lifts the control-lever, c, 
and disconnects the pawl, A, of the motor-pendulum 
from the train of wheels by lifting it out of the wheel, 
E, and allowing the motor-pendulum to oscillate idly. 
It is here that the control fioin the entirely dis¬ 
sociated time-keeping mechanism comes into opera¬ 
tion, This time-keeping mechanism (which is described 


Fig. 2 . 



below) is known as the B.P. Patent Time Trans¬ 
mitter, and its duty is to send out electrical impulses 
precisely at each half-minute. 

On the periodical half-minute impulse of the time- 
transmitter occurring, the control magnet, Di, becomes 
energised, the control lever, c, is released, and the 
motor-pendulum again drives forward the hands as 
before, the control being repeated at each and every 
half-minute, and in this manner the heavy exposed 
hands are propellhd with practically a continuous 
motion. It is obvious that, no matter how ex¬ 
posed the turret clock driven by this system may 
be, its accuracy becomes equal to the accurate time 
transmitter controlling it. 

The time transmitter mechanism effecting the half¬ 
minute control, and shown in illustration No. 2, 
in driven on a gravity principle which establishes 
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a new type of escapement or rather propcllment, 
differing widely from gravity escapements hitherto 
employed. In the older types of gravity escape¬ 
ments, the pendulum is obliged to lift its own driving 
force at each swing in order to unlock the escape¬ 
ment. It has in fact to perform a recoil action. 
This work also is imposed on the pendulum at a time 
when it should be left severely alone, that is to say, 
at the end of each swing when its kinetic energy is 
at its lowest ebb, and when the pendulum is in a 
condition in which it would easily be influenced by 
varying friction while doing such work. 

With the B.P. gravity principle the pendulum is 
entirely free at the end of each swing, and the work 
of unlocking the gravity lever and also the applica¬ 
tion of the impulse takes place when the kinetic energy 


Fi«. 3. 



of the pendulum is considerable. The roller and pallet 
method of gravity impulse allows the gravity 
lever to be at all times very close to its work, and to 
be applied at the most advantageous moment. 

The application of this gravity impulse to the 
pendulum is effected in the following manner :— 
Normally, when swinging with the pendulum, the 
pallet, H (sho’wn in diagram No. 3), passes close 
under but does not touch the roller, i, of the gravity- 
lever, j. At each half-minute, however, the pawl, K, 
engages the deeper cut tooth, L, of the scape wheel, 
N, and enables the pawl extension, Ki to engage the 
supporting catch, Ni, at the point, Ni (instead of 
passing through the stirrup, Na), and so releases the 
gravity lever, j, from the catch at the point N.i. The 
gravity lever being freed, the roller, i, drops on to 
the ** dead ” face, Hj, of the pallet, h, and on rolling 
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down the incline, H2, of the'latter, imparts to the 
pendulum the impulse of constant force. This impulse 
is completed by the gravity lever being definitely 
arrested by the platinum surface, o, meeting the 
platinum surface 1*. The circuit being completed 
through their surfaces, the magnet, R, Ri, becomes 
instantly energised, and the gravity lever is lifted to 
its (original) potential position by the armature, S, 
the circuit being again broken by the contact-breaking 
screw, T. The current which flows for an instant 
through the magnet, R Ri, also flows through a circuit 
or circuits containing impulse clocks, turret clock con¬ 
trols, or other apparatus, such as workmen’s check 
clocks, which it may be desired to operate by the 
periodical half-minute impulse. Diagram No. 4 
shows such a circuit, in which are operated impulse 
clocks, workmen’s check clocks, also a number 
of bells which are automatically rung (by means 
of contacts within one of the clocks) at the^ 
times of starting and stopping of work in fac¬ 
tories, See. The warning bell shown in the diagram 
is one of the features of the system. This bell gives 
audible warning when the battery is weakening— 
long before the battery would fail however—thus 
preventing a stoppage of the system through a failing 
battery. 

The transmitter, when controlling a tunet clock, 
is usually fixed at the base of the tower or similar 
low-level position where it can easily be 1 cached for 
occasional regulation, and this does away with the* 
need of mounting the steps of a tall tower. This 
low’ position also gives the advantage that the tians- 
mitter is not subject to the vibrations often pre'^ent 
in a higher position in the tower. It will be readily 
recognised that to be able to fix the time-keeping 
mechanism in the most suitable position for good 
time keeping, regardless of the position of the large 
clock, is an advantage w'hich cannot be o\erlooked. 
It will also be recognised that with this electrical 
system of diiving the hands, a large turret clock with 
exposed hands can be easily made to keep time to a 
degree of accuracy hitherto only associated with astro¬ 
nomical regulators. Electric striking and chiming 
can also be added which is entirely automatic in its 
action, and there is no limit to the size of the bells 
which may be struck. The w’hole of the apparatus 
is worked off Leclanche cells, the current con¬ 
sumption being small, and no winding or attention 
is required. 

A description of this electric time-keeping system^ 
would hardly be complete without a shoit reference 
to an automatic lighting device, which turns on 
the gas or electric light (employed to illuminate 
large public dials] at dusk and turns it off at 
dawn. The time, however of lighting up may 
vary from 4.20 p.m. in the winter to 10 p.m. In 
the summer, with an equal variation of time for the 
switching off. Seeing that with electric clocks there 
is no longer need to ascend the towers for the pur¬ 
pose of winding, it would be a pity to have to do so 
each week just to reset the times of lighting up and 
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Fk;. 4. 



turning off. By an ingeniously-arranged cam, how¬ 
ever — which by means of simple reducing gear 
■revolves only once in two years — the times of 
lighting and extinguishing aie altered automatically. 
The erroi due to leap years is so nearly allowed foi, 
that the error remaining is only 10 minutes in 30 
years, and at the end of this period can be corrected 
and reset for a subsequent period of 30 years in less 
than one minute. This device is the invention of 
I. H. Parsons and A. E. Ball, the patentees of the 
various clock apparatus described above. 


CHINESE AGRICULTURE. 

The last official census gives the population of the 
Chinese Empire as 430,000,000, covering an area of 
4*278,352 square miles, and whilst the vast area is 
sufficiently great to accommodate comfortably the 
population, if properly distributed, many are driven, 
on account of climatic conditions and agricultural 
advantages, to certain districts, while the localities 
lacking in natural conditions that would ensure an 
existence, are practically deserted. China is an 
agricultural country, and more than two-thirds of its 
vast population are engaged in agricultural pursuits, 
but following a system that was in vogue centuries 
ngo. Increased crops are not the result of advanced 
cultivation, or the application of modem devices to 
enrich the soil, favourable climatic conditio|ts alone 
stimulating the yield. The implements of centuries 
kgo are being constantly duplicated, and while, in 


some instances, a modern farm implement is biought 
into service, its reception is not cordially welcomed. 
While China’s population is entirely dependent upon 
the earth’s natural food productions for existence, the 
knowledge of agriculture seems to be limited to grow¬ 
ing only a few things. This ma\ be due to the lack 
of fertilising facilities, this branch of the farmer’s 
work being such as to make it practically impossible 
for foreigners to use their products fertilised under 
the prevailing system. The American Consul at 
Nanking says that truck gardening, rice growing, and 
the cultivation of the silkworm form the practical 
work of the interior, but the land contiguous to the 
lakes and rivers is almost all unoccu})ied and unculti¬ 
vated. The rice of the interior is the universal food, 
and varies in quality and production in accordance 
with the climatic conditions of the season. There is 
said to be no doubt that proper care given to wheat 
growing in China, as well as to other grains, 
would greatly enhance the product. The vacant 
lands drained by the great lakes and rivers, 
could, with proper cultivation, be converted into 
wheat-growing farms. The same could be done with 
the more elevajted lands of the interior. It is said 
that there are about thirty.five flour mills in the 
empire, producing 1,500,000 barrels of flour, which, 
of course, come into direct competition with the 
foreign-made article, and which as time goes on will 
some day develop inti) satisfactory proportions. In 
the north-west of Kansu, which province is considered 
among the most fertile in China, wheat of fine quality 
is harvested. In Lower Yunnan the product is large 
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and satisfactory. In the provinces of Kweichow, 
'Quantung, Fokien, Chekiang, and others, wheat of a 
fair quality is grown. While in certain parts of China 
grapes are grown and a sort of wii^e made from the 
juice, it is not of such a quantity or quality as to 
invite attention. The native spirit, which is highly 
intoxicating, is made of the juice of rice and millet, 
with the addition of some native ingredient. The 
textile plants are numerous in China, embracing 
hemp, China grass or ramie fibre, and cotton. Silk 
is the product of the worm fed on the mulberry tree; 
paper is made from the pulp of the bamboo, the 
fibres of which are used for cord or stiing. Oil is 
obtained from a native tree, and is called “ wood 
oil.” Oil is also made from cotton and rape seed, 
ground nuts, ike. The opium poppy, while decreas¬ 
ing under the iulluence of Imperial decrees limiting 
its cultivation, is yet a highly important element of 
soil production, and ranks in this re.spect with cotton, 
tea, sugar cane, and bamboo. The Chinese national 
beverage, tea, is of various qualities, the better and 
more delicate being the first crop on the sprout. It 
is harvested three times a year, and the leaves aie 
prepared as black, green, brick, and dust tea. The 
biick tea is almost all exported to Russia and Mon¬ 
golia ; the other kinds are sent to the United States 
and Great Biitain chiefly. The Chinese serve their tea 
in covered cups, the cover being of a saucer-shaped 
arrangement, w’hich can be sufliciently tilted to admit 
of sipping, after which the cover is replaced. While 
the apparent blight of China is the absence of 
forests, unless it be in wild remote parts, theie are 
some valuable trees. Among those producing a 
marketable substance may be mentioned the wood 
oil tree (t’ungt/ ahu), the gum-lac tree (tsbhtz-shu), 
the tallow tree (kuentze-.shu), the wax tiee (pehlah- 
shu), the camphor tiee ftsao-kioh-shu), the soap 
tree, ike. The mulberry tree, which contributes so 
much to the leading industry of China, is cultivated 
for its leaves, on which the silkwoim is nourished. 
This latter inilustiy is of great importance, and the 
mannei of breeding and rearing the silkworm is one 
of the most interesting studies in China. These 
trees are plentiful in the provinces of Kiangsu, 
Chekiang, and Szechw’an. In other provinces 
another variety of the silkworm thrives on the wild- 
oak leaves, but the better quality subsist on the mul¬ 
berry leaves. The greatest blessing in the matter of 
natural productions that exists in China is the bamboo. 
It is thought that ovei sixty varieties of bamboo 
exist, and it can jiroperly be termed, the national 
plant. It is applied to domestic, commercial, and 
industrial uses. Its shoots are a great delicacy, and 
are among the dainty and expensive dishes that 
usually grace the tables of the Chinese mandarins. 
Its roots are turned into canes, while the tapering 
spire is used in making masts, poles, tables, stools, 
chairs, chop sticks, pipes, umbrellas, fans, musical 
instruments, &c. The fruit trees of China are the 
peach, apricot, plum, apple, orange, banana, pine¬ 
apple, mango, chestnut, pers’mmon, See. 


HOME INDUSTRIES. 

Earnings and Ifour^ in the Clothing 7 'rades ,— 
The report just issued by the Board of Trade as to 
the earnings and hours of labour of workpeople em¬ 
ployed in the clothing trades in 1906 (Cd. 4844) con¬ 
tains much valuable evidence as to the exploitation of 
women’s labour. Reference was made in these Notes 
last week to the Trade Boards Bill, about to become 
law, which empowers the Board of Trade to establish 
minimum rales of wages in the ready-made tailoring 
trades and others in which there is reason to believe 
that wages are exceptionally low, and the facts col¬ 
lected in the present report supply additional evidence 
of the sweating common in these trades, more especi¬ 
ally among women workers. This evidence relates 
not to home workers but to operatives employed in 
factories and workshops who, poor as their wage often 
is, are paid a higher wage than the home worker. 
The men employed in the clothing trades do not seem 
to have much to complain of: indeed, as compared 
with the textile trades, the wages of the men appear 
to be 2s. a week higher on an average, the number 
earning less than 20s. a week being only 7*2 per cent, 
as compared with 18*4 per cent. \n the textile trades. 
It is the women who are the sufferers. There is 
great uniformity in the average wages in the different 
trades, ii out of the ib trade.s dealt with showing an 
average of between 12s. and 14s. a week, but whilst 
there is great uniformity in the average wages of 
women as between trade and trade there is great 
diversity in the wages jiaid within the different 
trades. For example, m the dress, millineiy. See. 
(workshop) trades, 15 per cent, of the women 
earned over 20s. per week and 28 per cent, earned 
less than los. a week. The repoit gives a summary 
showing the earnings of women classified in four 
groups, those earning less than los. a week, tho.se 
earning between los. and 15s. per week, those 
earning between 15s. and 20s. per week, and those 
earning 20s. per week or over. The majority in most 
of the trades earn between los. and 15s. per week, 
but 2i'0 per cent, of all the women employed in the 
clothing trades earn less than lOa. per week, and that 
only when working full time. The highest per¬ 
centage but one in this class is paid in the dress- 
niillinery, ike. (workshop), where 28 per cent, of the 
workers earn Ie.ss than los. per week, the average 
earnings for full time being 13s. lod. per week. The 
highe-it percentage is in the corset (factory) class, 
w'heie it is 2S 8, and the average eainings for full 
time is the lowest of all, 12s. 2d. Fur stands best, 
the percentage of women workers getting under los. 
per week being only 9*4, whilst 27*2 per cent, earn 
20s. and ovei, and the average earnings for full time 
amount to 16s. 7d. per week. The low wages indi¬ 
cated above are not to be taken as applying onl/ to 
the clothing trades. In the textile trades, as was 
shown in these Notes recently, the wages paid in 
many branches are lower than in many branches of 
the clothing trades. Low wages, so far as women 
are concerned, are common to all, or nearly all, 
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trades, one of the reasons being that the women em¬ 
ployed are usually partly supported by others. The 
report gives a Table showing the average annual 
earnings per head in 1906 of the workpeople em¬ 
ployed in the clothing trades. Earnings vary from 
in laundry workshops to los. in the fur 
trade, but the averages relate to the earnings of all 
the workpeople employed, and there are great ductua* 
tions in the numbers employed owing to the seasonal 
character of many of the industries. A section of 
the report deals with the hours of labour, and shows 
that, including meal times and overtime, the hours 
for a full week vary from 50*8 in dress-millinery, &c. 
factories and bespoke tailoring to 56*8 in the silk and 
felt hat industy. 

The Haivest —The harvest of 1909 may be de¬ 
scribed as an abundant one much damaged by the 
weather. After a splendid fortnight the weather 
broke on August 17th and has been unsettled ever 
since. Much com is still out, and much of it has 
been hurried into rick, so that a great deal of wheat 
is necessarily in poor condition. The barley crop is 
believed to be the heaviest grown during the last ten 
years, with the exception of 1906, but it has been 
much knocked about by the weather, with consequent 
damage to its quality, and it has been impossible to 
cut much of it by machines. The oat crop greatly 
improved in August, but there are striking differences 
in its condition. Taken as a whole it is somewhat 
better than last year, but not so good as the crop of 
1907. Beans are the worst crop recorded since 1904, 
and have suffered much from black ffy, and the pea 
crop is poor, having developed too much haulm. 
Potatoes are suffering severely from disease in some 
districts, and in all from the cold and moist character 
of the season. The root crops are exceptionally good, 
but the weather has been too cold for mangel-wurzel. 
The-hop reports are more favourable than they were 
in August, but there is a sad collapse as compared 
with the position at the beginning of July. 

The Mhishy Trade,—Ont of the many industries 
affected by the Budget proposals is the whisky trade. 
The increase in the duty of 3s. 9d. per gallon has 
necessitated an increase in the price of proprietary 
blends of Scotch whisky by at least 6d. a bottle. 
This has created a new set of conditions in the dis¬ 
tributing branch of the Scotch whisky trade, and, 
owing to the demand for whisky at the old price has 
intensified competition. This result has quickened 
the disposition, of the three companies who are the 
principal distributors of blended whiskies in bottle to 
consider the possibility of amalgamation. There is a 
good deal to be said in favour of this course. Each 
of the three companies has created an immense and 
world-wide business largely by means of advertising, 
but the cost has been very great, and competition 
generally is growing in intensity. Amalgamation of 
the three companies should mean reduction of clerical 
and travelling staffs, raw material got upon easier 


terms, and considevable reduction of advertisement 
charges. All three companies’ control distilleries whic 
supply a large portion of their needs, but they remain 
large buyers of .single whiskies on the open market, 
and amalgamation should make them more inde¬ 
pendent of outside supplies. It is true that at present 
they can buy old Highland malt and other whiskies 
at prices little above the original cost, but this is due 
to the mad over-production of the distilleries in past 
years, and, as their production has been largely 
curtailed, stocks are being gradually reduced, and 
before very long should again be in proper proportion 
with consumption.. Blenders will then have to pay 
more for their supplies, and it would be to their 
advantage to be less dependent upon outside sources. 

Cutting Coal by Machinety, — In the United 
States, where the coal seams are favouiable to the 
employment of machinery, machine cutting at the 
collieries has made great progress in recent years. In 
the American bituminous mines, as recently as 1891, 
the proportion of machine-mined coal was only about 
one ton in fifteen, say 6*66 per cent.; fourteen years 
later the proportion was 33 per cent., and every year 
sees the percentage grow. In the United Kingdom, 
the use of the machine cutter has been much less 
common, hut here, too, it is now making headway. 
In 1902 there were only 483 machines at work in the 
whole country ; in 1908 the number had risen to 1,659. 
In 1902 the machine-mined coal was something less 
than 4,ooo,cx)o tons, last year it reached 13,508,510 
tons, and it may be taken that the Eight Hours Act 
will add largely to the use of the machine. At pre¬ 
sent it is used more commonly in East and AVest 
Scotland than in England, the percentage of machine- 
cut coal in East Scotland in 1908 being 14*2 per 
cent. In England, Yorkshire uses the machine more 
than any other district, the percentage being 8*i, but 
it is noteworthy that although last year there was 
a lessened total product of coal~26i,528,795 tons, 
as against 267,830,962 in 1907—the machine-mined 
coal increased from 12,877,035 in 1907 to 
13,508,510 tons. Outside Scotland, compressed air 
is preferred to electricity as the driving power. In 
1908 more than 46 per cent, of the electiically-driven 
machines were in use in Scottish collieries, and 
statistics show that so far as England is concerned 
compressed air is more than holding its own, the 
belief being that it is a much safer power than electri¬ 
city to use for coal-cutting in seams liable to fire¬ 
damp. , 

The Grcnvth of Temperance, —The figures given 
by the Chancellor of the Exchequer in the House 
of Commons a few days ago show that the 
shrinkage in the use of wines and spirits continues. 
Taking the duty paid on wines in August of 
the three years 1907-9, the contraction is shown in the 
following figures which represent the duty paid during 
August of each of the years named—j£‘74,ooo; 

65,000; ;^62,oop. Ib will be remembered that the 
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Budget of the present year makes no difference in the 
wine duties. Turning to the duty paid on spirits in 
the same month in the same three years the figures are 
/i,600,000; ;^i,477,ooo; ;^i,263,ooo. Theheavydrop 
in August was largely due, no doubt, to the enhanced 
prices. The effect of the rise in prices is still more 
noticeable in the consumption of beer, which showed 
some increase in August, 1008, the duty paid in that 
month being255,000 as against 1,228,000 in the 
same month of 1907, but in August, 1909, the amount 
fell to 1,128,000. The rise in the retail price must 
have had a good deal to do with the shrinkage. 


EMPIRE NOTES. 

Openings for British Capital, —These are many 
and important in every part of the British dominions. 
Take, for example, the opportunities offered by the 
extension of the Grand Trunk Pacific line to Prince 
Rupert, on the Pacific coast. During the present 
month, twenty-one town sites along the main line of 
this railway. West of Edmonton, Alberta, are to be 
put up for sale. According to the report of Mr. G. 
V. Ryley, T.and Commissioner, it is scarcely twelve 
months since a series of town sites were placed upon 
the market, and already over 500 lots have been sold, 
all of them at very good figures, and the sales are 
rapidly increasing. These towns are located in a 
wealthy agricultural district, which is already peopled 
with settlers, and which, on the completion of the 
line, has in it the promise and prospect of great 
expansion. Many of these towns are admirably 
situated on lakes and rivers. Similar opportunities 
are afforded in Australia and New Zealand, where 
the extension of the railway systems of these countries 
is opening up vast areas of land, suitable for agricul¬ 
tural settlement. But these are only illustrations of 
the present opportunities offered by the Colonies for 
the profitable investment of capital. 

Openings for British Settlers, —Whatever may be 
said about the difficulties surrounding the question of 
emigration, no one doubts that our oversea States, 
if they are to be developed and adequately defended, 
need a large and rapidly-increasing population—a 
population which should be drawn mainly from the 
British Isles. Canada fully realises this need,even while 
she is wisely exercising care as to the character and suit¬ 
ability of the immigrant she is receiving. In the adop¬ 
tion of this policy of selection, the Dominion Govern¬ 
ment is only acting on the lines of the United States 
authorities, who, by their drastic system of enquiry 
and examination, are seeking to stem, as best they 
can, the influx of “ undesirables ***r-.a system which, 
if it were employed by any one of our own oversea 
possessions would raise a storm of criticism and 
indignation. But, while exercising care in selecting 
the proper class of immigrant, Ciuiada is doing her 
best to people her broad lands, and for this purpose 
she is welcoming not only people from this country, 
but large numbers of Americans, many of whom 


however, originally settled in the States from Canada. 
These are recognising the advantages the Dominion 
offeis, and are taking up extensive areas in the 
piairie provinces. At the same time, by diligent 
propaganda on the part of the Dominion and Pro¬ 
vincial Governments, the Canadian Pacific and other 
great railway lines, Canada is endeavouring to secure 
settlers from the British Isles. Australia, also, is 
beginning to recognise the absolute need of increased 
population, but the efforts she has put forth, thus 
far, are too limited and spasmodic to allow of any 
great success. It is true that some of the Australian 
States appear to be drawing largely from other 
States, according to the superior advantages for 
immediate settlement they are able to offer, but this, 
of course, does nothing to increase the population of 
the Commonwealth, as a whole. A new departure, 
however, is likely to be taken when the High Com¬ 
missioner is appointed and the proposals for Inter- 
State action, which have been tabled by Mr. Deakin, 
the Prime Minister of the Federal Parliament, have 
been considered and adopted. 

Proposed Imperial Conference 071 Migration within 
the Empire, —Whatever separate arrangements the 
Colonies may make in regard to immigration, it is 
becoming increasingly necessary for all the authorities 
concerned, both home and colonial, to confer together 
on the whole que.stion of migration within the Empire. 
Suggestions to this effect have frequently been made, 
but hitherto without avail. In view, howe\er, of the 
recent Conference on Imperial Defence, in which the 
question of population is one of the most important 
factors, and of the necessity of dealing, at the same 
time, with our surplus population, and with the grave 
problem of unemployment, the time is opportune for 
further efforts to be made in this direction. Both in 
the interests of defence and trade, it is of the highest 
importanc e that Imperial action should be taken. 
Dr. Richard Arthur, of Sydney, the President 
of the Immigration League of Australasia, in a 
lecture delivered undei the auspices of the Royal 
Colonial Institute, on “Imperial F.migration and its 
Problems,” in May last, said:—“ The subject ot 
preference in trade is, undoubtedly, an important 
one, w’hatever view may be taken of it, but the best 
way to encourage trade between the Mother Country 
and the Colonies is to increase the population of the 
latter. Every person in Australia, New Zealand, 
and Canada, bought respectively, last year, goods to 
the value of fiy, ff los., and £z from the United 
Kingdom, in striking contrast to the United States, 
which took merchandise from the United Kingdom 
to the extent of about 5s. per head of population; 
Germany and France about los. per head, and 
the Argentine about ;fi.” In the light of thi^ 
fact, there can be no (juestion as to the wisdom of 
encouraging the settlement of people, especially our 
own people, in our own oversea States, as, by so 
doing, we shall largely increase that Imperial trade 
which it should be our object to promote. 
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Manufacturers* Day in Victoria ,—In order to 
encourage federal industries, Australian-made goods 
only were displayed in the shop windows of the 
cities and towns of Victoria on the 3rd inst., on what 
has been called “ Manufacturers’ Day.” The move¬ 
ment appears to have been heartily taken up, and it 
is claimed, has given an impetus to the sale of locally 
manufactured articles. This step is an interesting 
indication of the desire and determination of Aus¬ 
tralia to produce for her own market, although, from 
an Imperial point of view, it has its unfavourable side, 
as imported British manufactures, as well as those 
from foreign countries, were excluded. Still, it is 
■well for the British exporter to realise that Australia 
means, as far as possible, to develop her local manu¬ 
factures. The character and strength of this deter¬ 
mination are illustrated in the recent returns as to the 
number of factories in operation in Victoria in 1908 
compared with 1904, and the relative increase of 
factory w^orkers and value of output. The number of 
factories has increased 10 per cent., of employ more 
than 20 per cent., and the output has grown from 
23 millions sterling to 30} millions. 

Consen^ation of the Natural Resources of Canada. 
—A ]->ermanent Commission, consisting of thirty-two 
•members, has been appointed for the purpose of 
securing a definite policy for the conservation and 
better utilisation of the forests, water power, minerals 
and other natural resources of the country. This 
appointment is the lesult of the International Con¬ 
ference held at Washington in February last on the 
general question of the Conservation of the Natural 
Resoui ces of America. The members of the Canadian 
•Commission will represent the Dominion Government, 
the government of each province, the universities, 
and the leading industries concerned. 


NOTES ON BOOKS. 


The Colorist. By J. Arthur H. Hatt. New York : 

D. V'an Nostrand Company. 6s. 6d. net. 

Mr. Hatt states on his title-page that his book is 
** designed to correct the commonly held theory that 
red, yellow, and blue are the primary colours,” and 
in bis preface he refers as the latest authority on the 
subject to “ a French gentleman, M. E. Chevreul, a 
manufacturer of dyestuifs,” who **made an extensive 
series of experiments with colors.” The value of the 
work of this most distinguished chemist is of course 
fully recognised ; but it is also perfectly well known 
that its present value is lessened by the fact of its 
being based on Brewster’s old theory that the three 
primary colour sensations were red, yellow, and blue. 
Of course the Young-Helmholtz theory has long 
since superseded that of Brewster, and is familiar to 
all students of the subject, however elementary their 
knowledge!. But the writer of this work does not 


seem to appreciate that while the theory that there 
are three primary colour sensations appreciable by 
human sight is accepted, there can be no possible 
justification for speaking of any colours as being 
primary in a scientific sense. On the other hand it is 
a perfectly convenient nomenclature either to call red, 
green, and violet primary colours, since by suitable 
mixtures of these three hues, any other tint can 
be produced capable of appreciation by the human 
eye ; or else to call red, blue, and yellow primaries, 
since by suitable mixtures of pigments of these 
colours, the artist, or the colour printer, can in the 
same way produce all the tints that he requires. 

The author also is quite mistaken in supposing that 
there is any want of a good text-book on colour 
based on the most recent scientific principles. It 
would be easy to mention several. 

A useful suggestion is made by the writer that a 
whirling-table, and a set of suitable coloured discs, 
might be used for practical purpo'^es for the repro¬ 
duction and matching of any required colours. But 
the first difficulty is that practical people are not pre¬ 
pared to agree upon a standard series of colouis ; 
while there are a good many minoi difficulties arising 
from the difierences of the texture of materials The 
suggestion was indeed made some years ago by Sii 
William Abney, who also pointed out that if a stan¬ 
dard series of tints could be agreed upon, it would be 
possible to reproduce them by the mixture of certain 
selected rays from the spectrum, and these tints could 
be conveniently reproduced at any time, when the 
numbers indicating these rays were given. For com¬ 
mercial puiposes, however, the difficulty of differences 
in textuie would still exist, and the standard series of 
colours is yet, and is likely to remain, unsettled. 

Drawing.s kor Medium - si/.ed Repetition 

Work. By R. D. Spinney, A.M.I.Mech.E. 

London : E. and F. M. Spon, Ltd. 3s. bd. net. 

The notes of which this little volume is composed, 
are chiefly intended for engineers who wish to super¬ 
vise the preparation of drawings made for the guid¬ 
ance of men engaged in repetition work, i.e , the 
making of similar parts of machines in considerable 
quantities. In order to simplify his task, the author 
has thought it advisable to restrict his example to 
parts of motor-cars, but the student who has learnt 
how to deal with these should have no difficulty in 
applying his knowledge to problems in kindred 
branches of engineering. The word, “ drawings,” is 
taken by Mr. Spinney to cover “ the visible result of 
the draughtsmen’s labours, and includes the fullest 
instructions for the buying and making of the com¬ 
ponent parts of the machines:” thus, we have 
sections on such subjects as—rules for a drawing office 
staff, standardisation by means of lists, standardisa¬ 
tion of clearances, methods of indicating tolerances 
on drawings, division of costs between material, labour 
and special tools, &c. The book is full of very 
practical information, and gives a comprehensive but 
succinct account of the work of the drawing office. 
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THE MAHRATTA PLOUGH. 

By Sir George Birdwood. 

PART II. 

The Plough. 

Doth the plowman plow all day to sow - • * ♦ Doth he 

open and break the rlod*? ot Lis ground When he hath 
made plain the face thi reoi • • * doth he not put in tho 

W’heat in rows, and the barley in its appointed plai e, and the 
spelt in the hordtr thereol For his (iod doth instruct him 
aright and doth tench him, Is the oread corn ground - * • 
This also cometh forth from the Lord ol Hosts, w'hich is 
wonderful in counsel and excellent in working.—Isaiah 
XXV ill., 24-24. 

When engaged in the contemplation of the 
creative power of the Almighty as manifested 
in the geography and general physiography 
of the Mahratta Country, we a,Te apt mo¬ 
mentarily to regard merely human affairs and 
interests as altogether insignificant and con¬ 
temptible ; and to exclaim with the Hebrew 
Psalmist :—“ What is man that Thou art 
mindful of him ? and the son of man that 
Thou visitest him.” And yet when we come 
to examine tho wonderful ways in w'hich the 
Mahratta rayut, or cultivator, has adapted 
himself to his surrounding conditions of soil 
and climate, and gradually secured his eco¬ 
nomic mastery over them, it seems to us again 
as though the Almighty had contrived them to 
no other end than to subserve the purposes of 
man ; and as if indeed the Godhead’s Self 
was one with Nature, or the Divine Reason 
residing in the whole world, and in its parts, 
and adjusting and determining them all to the 
abiding well-being and highest happiness of 
humanity. 

Between the reaping in January and February 
of the rabi [literally “spring,” otherwise 
called “the cold weather” and “the dry 
weather”] crop, consisting chiefly of wheat, 
barley, grain, peas, lentils, and safflower, 
sown in October and November, and the sow¬ 
ing in June and July of the kharif [literally 
“autumnal,” otherwise called “the summer” 
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and “ the ram ’'] crop, consisting of Jawari 
[Sorghum vulgare], < 5 ^/yr/[Penicillaria spicata], 
rice, maize, and numerous species of country 
pulse, and ttl [Sesamum orientale], all reaped 
in October and November,—in this fallow in¬ 
terval between February and June, the central 
plain of the Dakhan assumes? particularly 
during the sullen stillness of the direct and the 
reflected solar heat from ii a.m. to 3 p.m., a 
scorched and desolated appearance; a yearly 
recurring memento of the ominous fact that 
Southern India after all lies within the solsti¬ 
tial, and therefore desert zone of the northern 
hemisphere ; and that only by a wide promo¬ 
tion by the State of scientific forestry, and of 
irrigation works, such as dams along the 
natural lines of the trap dykes crossing the 
rivers, and by assiduous cultivation on the part 
of the rayatf can even the Mahratta Country, 
beyond the immediate shadows of the Sahyy- 
dris, be made certain of an adequate rainfall 
and water supply, and secured against famine. 
But all is changed, as by some supernatural 
spell, with the first fearful deafening appeals of 
the burst of the Monsoon, and the furious 
downpour, amid sudden gleams and flashes of 
lightning, and ceaseless reverberations of 
thunder, of the divinely odorous* and revivify¬ 
ing rain. In a single night, as I have known 
it happen at Kaladghi and Sholapur, the 
parched earth of the four previous months turns 
to the tenderest, liveliest green ; rivalling in 
softness of texture, and outvieing in vivacity of 
hue, the azure of the now refreshened skies 
outstretched above. And’when the blossoms 
of this, the true Indian spring, begin to appear 
upon the green expanse, and, trembling like 
stars in every breath of air that stirs across 
them, first unlock their painted petals, white, 
and red, and blue, and yellow', and purple, to 
the expectant day, beholding them, one feels 
that there is no pleasure under heaven equal 
to that of looking upon bright, fragrant flowers, 
fresh blooming in their native fields; and 
wonderful as is the revelation of the forest 
vegetation of the Sahyadris, the charm is still 
greater of the enchanting inflorescence of the 
vernal Dakhan plains. 

A few weeks later, and round all the ham¬ 
lets and villages, or rural townships, and the 
palatine and sacred cities [Civitates Neocorse] 
of Maha-rashtra, as far as the eye can reach, 
the fields are already everywhere swelling high 
with pulse and cereal grains, oil seed, and 

^ ** Et cum a siccitate continua [terra] imma^uit iiubre; 
ittBC emittit ilium euum balitum divinum, ea Sole conceptum, 
€ui comparari •uavitas nulla pos*it,”—PUny, xvii. 3 (5). 


fibre and dye-yielding plants, sown for the 
autumnal harvest. 

Pliny tells a story of a Roman freedman, 
who having found himself able from a very 
small piece of land to raise a more abundant 
harvest than his neighbours could do from the 
largest farms, was accused of enticing aw'ay 
their crops by sorcery ; when, pointing to his 
firmly - hafted mattock, and stoutly - bound 
plough, and sleek oxen, all of which he had 
collected in his defence before the magistrate: 
“Here, Roman citizens," he cried, “are my 
implements of divination ; but it is impossible 
for me to exhibit to your view, or to bring into 
this Forum, those midnight toils of mine, those 
early watchings, those sweats, and those 
fatigues." It is the perfected indigenous 
plough of the country, the product of three 
thousand years experience, and the master’s 
eye everywhere, that not once, but twice in 
each year, brings about the same magical 
results in Maha-rashtra, and, I might add, 
throughout India. 

Some nine or ten [now' 29-30] years ago Sir 
Philip Cunliffe-Ow'en had photographs taken 
of the native ploughs in the India Museum at 
South Kensington, for the purpose of enabling 
a leading firm of English agricultural me¬ 
chanists to manufacture similar ploughs for 
use in this country. 

They really need not have gone so far as 
India for improved ploughs for light soils, and 
small peasants’ holdings, for the single stilt 
plough in use in the Shetlands is identical 
with the native plough used in the Dakhan. 
The foot-plough, case hr 00m ^ of the Hebrides, 
is yet simpler ; and it is probably the simplest 
plough now known ; and comparable in Europe 
only with the o.\}r6y\)ov* of the Greeks. It can be 
carried on a man’s shoulder, or under his arm, 
when he goes forth to his work in the morn¬ 
ing, and returns therefrom in the evening; and 
it would be really more useful than any Indian 
plough in the cultivation of the small patches 
of arable bog-land in Ireland. 

I believe it was also the hope of the English 
firm to undersell the native manufacturers of 
agricultural implements in India. It was an 
evil hope, but, fortunately, also a vain hope, for 
there is no chance of its ever being fulfilled. 
In India the cultivators manufacture their 
implements almost entirely themselves. In 
the Mahratta Country the rayat makes up the 
whole of the plough himself, except the iron 
work on it. This is prepared separately, and 

* Compare Virgil, “ Georgies,*’ 1,170 et curvi formam 
aedpit ulmuf aratri.” 
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so adjusted to the wood work that, after the 
days’ ploughin<^ is doni‘, the ray a/ removes it, 
and carries it hom(j with him every night. 
This iron work is all for which he pays directly 

out of pocketand tin; price of the whole 
plough, wood work and iron work, is from zl 
to 3 rupees, t.e.^ 5s. to 6s.'' The cost of the 
native drill plough is from 5s. 6d. to 6s. 6d., 
including the wooden recc^ptacle [carved with 
figures of the merry-hearted rural gods, Hanu- 
niant or Krishna], into which the seed in 
sowing is poured. No English manufacturers, 
here or in India, will ever make ploughs below 
these prices. In the Mahratta Country, a 
slighter plough is also used for the light ferru¬ 
ginous soils of the mavais, and a heavier for 
the deep-stapled black soil of the desk ; but 
everywhere these two ploughs are made con¬ 
vertible by means of a weight, that can be 
fasttmed to or removed from the ham of the 
plough. There are also two kinds of drill 
ploughs, one used for sowing safllower and 
gram, and the otht‘r for sowing- (Penicil- 

laria spicata), and urud (Phaseolus radiatus). 
The Indian bullock hoe is most effective for 
cutting up the stalks and roots of plants and 
loosening the earth wherein they have grown. 
It invariably follows th(* drill plough to cover 
in the furrows sown by the latter. 

The application made by these English 
manufacturers to Sir Philip Cunliffe-Owen 
is, however, most interesting and instructive, 
as showing that even in agriculture England 
has lessons to learn from the natives of India. 
I had great practical experience in flower, 
fruit, and field cultivation all the time I w'as 
in Bombay, and always took the most intimate 
interest in the ways and means of native agri¬ 
culture ; and I am convinced that all the 
doctrinaire outcry against it, from the days 
of Tennant and James Mill downwards, as 
unscientific and wasteful, is as ignorant and 
insular as is the stereotyped depreciation of 
the industrial arts of India, by the same writers, 
and in the reports on the earlier International 
Exhibition held in Europe. 

This is not the occasion for entering into 
any lengthened chemical statement on the 
subject, yet I would wish briefly to set forth 
here some of the more striking fects in proof 
of the exhaustless richness of the Indian soils, 
and the perfected science of Indian agriculture. 
There is no manure known more fertilising than 
March dust. Its fruitfulness is proverbial. In 
India we have this March dust blowing every • 
v^ere all through the year. In the Dakhan 

* At the rate of exchang^u during my time in Bombay. 


the deep-stapled black cotton soil is ploughed 
through and through to the bed rock below it 
by the wide gaping cracks formed in it during 
the hot season, from February to June. So 
soon as these cracks are formed they are filled 
with the fine blown dust which loads the winds 
that all (lay long, and all through the night, 
sweep the whole country. And as soon as the 
cracks are filled, n(‘w ones form again at 
once ; and thus the soil is kept in a perpetual 
state of almost molecular disintegration and 
movement, and is ceaselessly reoxygenated 
by these simple, natural processes, to its lowest 
depths. 

The trap rocks forming the substratum of 
the Mahratta country abound in quartzose 
and zeolitic crystals, containing all the 
mineral constituents necessary for the re¬ 
newal of arable soils. 1 have seen millions 
of tons of these crystals heaped up on the 
weather-worn eastern slopes of the ghats 
about Vevut and Patus. There they lie, 
baking and cracking in the sun, and eroding 
in the wind, during all the hot season ; and 
wdien the overwhelming rains follow they are 
rolled for hundreds and hundreds of miles 
along tht‘ b(‘ds of all the rivers that pour 
down from the ghats across the Dakhan to 
the Coromandel Coa.st; and with their flood 
waters spread the finely lixiviated fertilising 
dust into which the crystals arc ceaselessly 
ground and comminuted far and wide over all 
the plains of the Dakhan. The black “ Cotton 
soil ” of India, needs, in short, for ordinary 
field cultivation, no other manuring than that 
which in this way it receives from the open 
hand of Nature. Yet there is always in every 
village plenty of the best material for artificial 
manuring, where it is needed, in the deposits 
formed in the village tanks. It is in constant 
use for garden cultivation. But in truth 
the whole sotl of the Dakhan is in a sense 
tank deposit. The trap formation of Western 
India slopes, as has been showm, from w’est 
to east, like a shelving beach, and crops above 
the general surface of the Dakhan in a suc¬ 
cession of reefs, running at right angles to the 
eastern spurs of the Sahyadris, between the 
Malabar and C.'orcraandel coasts; and the 
staple of the soil of the Dakhan was originally 
deposited from the succession of fresh-water 
lakes, formed by the rain water falling on the 
Sahyadris between their eastern spurs, and 
pounded back by these longitudinal trap 
dykes ; lakes which at one time covered the 
greater part of the surface of Southern India. 
When the rocky barriers were at last forced, 
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the waters of the lakes drained off into the 
Bay of Bengal, through the channels now 
marked by the courses of the Godavari and 
the Kistna; leaving the plain of the Dakhan 
covered to the depth of often thirty and forty 
feet, with its exhaust less arable soil. One can 
always trace where these rents have taken 
place by the great breadth of arable land 
behind them, and the sudden contraction of 
the bed of the river, which often at these 
points flows with a peculiar noise as between 
closing flood-gates. The village of Gulgula, 
near one of these rents in th(j course ot the 
Kistna, just beyond Mudhol, derives its name 
from this noise. It is the same woid as 
gurgle” and '"gargoyle,” and as Gilgal, 
the name of two or three places in Palestine, 
and of Silsilis [the soft Greek form of the 
Arabic Jiljilleh], the name of an ancient town 
on the Nile, near a rocky barrier in the course 
of the river that was burst by the lake once 
existing behind it within historical times 

I am referring, of course, to the historical 
black soil of the Dakhan, not to the red ; the 
specific “Cotton soil” of Anglo-Indians, and 
the regur of the Hindus. In this word the 
syllable i\c,, ''is probably the 

same root, referrijig originally to ploughing, 
that in so many Indo-European languages 
enters into words connected with agriculture, 
and the ideas and institutions derived from 
agriculture, such as “ arvum,” “ aratum,”* 
&c., ^'tc., harvest, altar, area, arable, aristo¬ 
cracy, (See. It is the root of the word Arya. 
Reg, i.e., rig, is the same word as the Scotch 
“ riggs ” (entering also into Rig —[Veda], 
“regular,” (!i:c.), or the lines of heaped up 
earth formed in ploughing. Regur, therefore, 
radically means simpl}^ “ arable,” and this 
ancient Hindu di'signation of the “Cotton 
soil” of the Dakhan is an incidental proof of 
its immemorial reputation for fertility.t 

There is also another unmistakable proof of 
its inherent fertility. Pliny, in enumerating the 
different qualities of arable soil, pretty much 
in the same way as we find them enumerated 
in the Settlement Reports of the Bombay Presi¬ 
dency, and describing the tests for them, 

• The English name of the plough, the immediate deriva¬ 
tion of which is uncertain [v . Skeat—sub plough and plover] 
refers to the boat, and bird-like shape and movement of the 
implement itself: going back to a Sanskrit root signifying 
float, swim, fly, wash, boat, &c.; from which, through the 
Germanic language, wc get the words fly, flock, fowl, float, 
fleet, 8cc., and hypothetically plover ; through the Latin 
languages lustre [of 5 years], lotion, lavender, pluvial, &c.; 
an 4 fbrough Greek [pen- jplus. 

^ i The word is Tedegu and Kanarese, and, as actually 

used throughout Southern India, means ** black-[soil],'* 


points out that the one infallible characteristic 
of a naturally rich and wholesome soil is “ the 
divine odour” it exhales [v. Footnote, suj^ra], 
when it is first turned up, or when the first 
dews of twilight fall on it, or rain after pro¬ 
longed drought. Every one who knows India 
will recognise that this is the' distinguishing 
odour of the black “Cotton soil” of the 
Dakhan ; and the authentic credential of its 
being the charmed ticasure that assures the 
fortune, the felicity, and the lame of India. 

The Hindus habituall}^ use manure in the 
cultivation of rice. Some time in the hot 
season the land is strewed with all the refuse 
of the homestead,—and floor sweepings, and 
old thatch, old clothes, ci cetera, all are 
burned together on the surface of the rice 
fields. Then when tht* rains set in, the ashes 
from this burning are trodden by the men, 
women, and children, and by thi* cows and 
buffaloes, into the ground, until the whole 
surface is kneaded into a plastic, cohesive 
mud, called chtkai, in which the rice is sown. 
The effect of burning the manun* on the surface 
to be sown is to bake tlu* ground immediately 
below the upper layer of fertile mud into an» 
impervious bottom, which prevents the rain 
from draining through ; rice requiring that its 
roots should be completely covered with water 
all the time it is growing. In a carefully culti¬ 
vated rice field, or rather pond, the water of 
the rainy season, June to September, disap¬ 
pears only by evaporation; and by the com¬ 
pletion of this process the grain is ripe for the 
harvest. More than this ; rice cultivation, and 
brick and pottery making, are almost every¬ 
where interdependent industries in India. The 
natural crude clay of the soil is too contractile, 
and too little cohesive for brick and pottery 
making. It has therefore to be kneaded with 
ashes before it can be used for these purposes; 
and in fact it is the barsat-mati, or “rain- 
earth ” of the rice fields, always used for the 
best native bricks, and pots and pans through¬ 
out the Mahratta country. The potter is almost 
always also the rice cultivator of the village. 
There could not be a stronger proof than this 
of the thoroughly practical and scientific 
character of Indian agriculture. The simple 
reason why every attempt by self-sufficient 
Englishmen to make bricks and pottery in 
Bombay at first proved a ruinous failure was 
that crude clay, obtained, as in England, from 
the first ground to be purchased in the market, 
was used in their manufacture, instead of 
barsat^mati. 

In the Dakhan the fields are never ploughed 
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oftener than once in two years, and in some 
places only once in four or five, and even six 
years. The surface regur indeed become 
exhausted by continual cropping without 
ploughing; but with occasional ploughing, 
just to turn the soil, and, still more important, 
to clear away the thick mat of creeping weeds, 
its fertility is exhaustless, if it is of any staple, 
and a foot is sufheient. In a word, regur is 
itself manure in its final chemical form ; 
and the Sahyadri mountains and their sfurs, 
its original source, may be compared to an 
everlasting mound of manure, and the Mon¬ 
soon drainage of them to liquid dressing, by 
the regular application of which the incor¬ 
ruptible vitality of the regur deposits in the 
plains below is perennially renovated. 

The [cf. “ anchora ”], or ordinary 

Mahratta plough, is made up of the six follow¬ 
ing parts* : — 

1. The da lit f “ dentale ” or dentalia,” of 
the Romans, tKivixa of the Grepks, the body of 
the plough, or share beam of babul wood 
]^Acacta arabica\ 

2. The p/ial, vomis ” of the Romans, 

, vyyis of the Greeks, sil'ha of the Hebrews, 

the spade-shaped iron share, fastened to the 
share beam by Us long handle \_pahla'], and 
a triangular iron girdle called 7 vasu. It will 
be remembered that the Roman spade was 
called “ pala.” 

3. The ruman, “buns” of the Romans, 
of the Cireeks, da has of the Hebrews, 

the upright stilt, or plough tail, fastened into 
the broad end of the plough beam. 

4. The 7nufnih, “ stiva ” and “ manicula ” 
of the Romans, txlrM of the Greeks, habusa 
of the Arabs, the cross handle passed through 
the top of the ruman, by which the plough 
is held and guided. 

5. The alus, “ temo ” of the Romans, and 
pvfx 6 s [cf. ruman above] of the Greeks, buruk 
of the Arabs, the pole or plough tree, by whit h 
the plough is drawn. 

6 . The juh, “jugum” of the Romans, 
ivylv of the Greeks, the yoke for the o.xen 
drawing the plough. 

This plough can easily be converted from a 
light to a heavy one by placing a stone weight 
on the share beam, or by having a second 
heavier share beam to substitute for the lighter 
when necessary. A light plough, drawn by 

• Read with this,—Hesiod, Works and Days,** 426 ct 
segq .; and Virgil, Georgies,” 1 , 161-75. 

+ The Roman dentale was sometimes made up, as in the 
Mahratta danti, of two symmetrical pieces, and its name 
then took the plural form of dentalia. 


two oxen, is used on the acclivities of the 
mavals, but in the desk a heavy plough, 
drawn by four or six, and even eight, oxen is 
occasionally used. 

The drill plough, for Sowing at the same 
time as ploughing, is also of two kinds —the 
heavier, called the moghar, for sowing gram 
and wheat ; and the lighter, called pabhar, 
for sowing millets and other small grains. 
Both are composed of the eight corresponding 
parts following :— 

1. The lohr or roughly triangular transverse 
beam, which is heavier in the moghar than in 
the pabhar. 

2. The four plian [cf. fangs], or pieces of 
wood inserted, pointing forwards, at regular 
intervals at the lower edge of the transverse 
lohr. 

3. The four pharoli, or four iron tips of the 
four phan. 

4. The four nala [nullahs], or hollow bam¬ 
boos inserted by their lower ends through the 
four piian, and opening out on the ground, 
behind the four pharoli. 

5. The charh, or wooden cup [carved with 
the images of Hanuinan, Krishna-Veshnu, or 
Siva, or all of them] into the bottom of which 
the four converging nala are inserted by their 
upper ends , and thus carry off the seed 
poured into the charh, and deposit it through 
each of the lour phan in furrows, simultane¬ 
ously turned up by the four iron-tipped phan. 

i) and 7. 'I'he dandi or plough-pole ; and 
the juh or yoke. 

8. The roman or plough tail. 

The whole of the apparatus for sowing, the 
char and lour nala, is removable, and this 
plough can therefore, when required, serve as 
«i harrow. 

It is identical in principle with the drill 
plough of Mesopotamia* represented on the 
black stone monument of the Assyrian King 
Ksarhaddon, n.c. 681 — (>68, now' in the 
possession of the Karl of Aberdeen; and 
looking at this figure, and considering that 
lower Mesopotamia w’as the earliest seat of 
advanced agriculture, including river damming 
and canal construction, in Anterior Asia, there 
can be little doubt of the drill plough of India 
having originally been obtained from Baby¬ 
lonia. It was probably introduced into Western 
India by sea, direct from the Persian Gulf; 
w'hile the ordinary single-stilted plough would 
seem to have parsed from Mesopotamia over¬ 
land into North-Western India, through Persia. 

• It is figured in Canon Kawlinson*s Ancient Monarch its, 
li. 108. Edition of 1864. 
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The Greeks and Romans must also through 
their common ancestors have received their 
single-stilted plough from Mesopotamia ; while 
the later double-handled plough of Europe is to 
be traced back to the influence of ancient 
Egypt.* 

In the kulav or hoe, a long iron scraper, 
called phas, is attached to two lateral pegs 
Q,dX\^^ jamwh, to the transverse beam or /o/ir, 
into which are inserted the draft pole, or 
dandiuy supporting the yoke or juh, at its end, 
and the upright stilt or rufuayi^ with its cross 
handle or niiitiah. 

The remaining- draft implements are the 
alvat or muhig, a long transverse beam fixed 
to a pole and used to level down ploughed 
fields and break up clods ; \\\^ jangoxjavjia, 
the common husbandry cart, consisting of a 
large wicker work basket-like body, set on 
solid hewn wooden wheels, and used for carry¬ 
ing weeds, rubbish, and manure ; and the 
gara^ consisting of a flat light frame, of four 
long longitudinal planks, fixed by three shorter 
transverse planks, set upon solid w'ooden 
wheels, and used lor carrying^ produce— 
the Tardaque Eleusina* matris volvcntia 
plaustra,” of Virgil, “Georgies" J,, 163. The 
cost of t\\o gt/ra is Rs. 100, and it is the most 
expensive article of rolling stock in a Dakhan 
farmyard. 

The chief hand implements are the _)'//</or 
sickle, and the or bill-hook, and the 

kudal, ki^dJi or pick ; and so perfectly adapted 
are the forms of these implements to the work 
to be done with them, and so true the steel 
used in their fashioning, that in the; work of 
the Victoria Garden, Bombay, I had to prefer 
them to the best American and English-made 
gardening tools. This is a complete list of the 
moveable plant required in the cultivation of 
the Dakhan soils. 

The cut grain is stacked before threshing, 
and is threshed by being trodden out by oxen 
on some near spot, made smooth by damping 
it with water, and beating it down, and cow¬ 
dunging it, and allowing it to dry in the sun. 
A pole \tevrah] is then stuck in the middle of 
this open air floor, and six or eight bullocks, 
half on one side of the pole and half on the 
other, are driven round and round it, until all 
grain is tramped out; and the stalks crushed 
into a friable fodder much relished by the 
cattle. ’ The winnowing or upun is done upon 
a winnowing basket \upun-vati\ identical 

• Pliny, vii. 57 (56) writes • “We owe the use of oxen and 
the plough to Buzyges (|■./^, Ox yoker) the Athenian; but 
o^praaay to Triptolemus.” 


with the mystica vannus lacchi " of Virgil* ; 
and the grain is then stored in baskets, called 
kuning, made of the twigs of the sacred 
7 iirgand [Vitex Negundo], and thatched over 
the top, like old-fashioned beehives, or in 
earthenware jars called hotH, of very archaic 
form and decoration, being square at the top 
and bottom, but bulged out between, and 
marked round the neck with bold notches, or 
a rope-like moulding. W’hen the grain is 
wanted for household use, it is ground by the 
w'omen in a hand-mill called chaki [“ wheel "J 
consisting of two round stones, one turned on 
the other by a wooden peg fixed in the rim of 
the upper stone ; through a hole in the centre 
of which lh(‘ grain is poured in between it and 
the nether stone. Husked grains, such as rice, 
and some of the smaller millets, are pounded 
in a mortar called uk<il with a pestle called 
r?iifsal. 'The latter is a straight piece of wood 
four or five feet long, tipped at the bottom with 
iron, and at the top with a round knob, cut on 
the stick itself. The mortal is of wood, shaped 
like a truncat'd hour glass, and notched 
archaically round the constricture of its body. 

This exhausts the distinctive properties- — 
the whole “ arma Cerealia -of a Dakhan 
ray a I's farmyard; but in every consider¬ 
able village there is surt' to be found an 
oil mill, and a sugar-cane press ; and among 
the surrounding fields and plantations one or 
more wells [rv///;-], with their high-r.iised, 
overhanging apparatus of running wheel, and 
folded large leatluT bucket, of about sixty 
gallons’ capacity, for raising the w'ater, and 
sending it flowing- through a thousand tiny 
channels over all the adjacent acres of lush 
and swellingf vegetation. They present one of 
the most characteristic sights round an Indian 
agricultural township; and nothing can be 
more delectable in the noontide of the cold 
season than to listen to the hardy, manful 
Dakhan rayafs, stripped naked to their work, 
singing joyously at these wells, to the sweet, 
and enhearting musical accompaniment of the 
water ceaselessly outpouring from them into a 
widely murmuring maze of rippling rivulets 
and rills. 

Add to these out-of-door properties the ap¬ 
pliances to be found indoors, — the large 
earthenware or brass lamps, the jars for hold¬ 
ing meal, spices, and condiments, the pestle 
and mortar for bruising them together, the 
kneading board and a rolling-pin for preparing 
the unleavened cakes of bajri zxi^jawari^ the 


• “ Georgies,” I,, 156. 
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iron girdle for baking, and the copper pots and 
pans in which the bajri and jawari porridge, 
the pulse porridge and pulse soup, and the 
spiced vegetable stews, and the sweetmeats, 
are cooked ; and you exhaust the whole inven¬ 
tory of the mechanism, from the plough down- 
w’ard to the necessaries of domestic furniture, 
of the agricultural life of the Dakhan ; of 
w’hich the essential element, and the prime 
movers, so to say, in the development of the 
latent wealth of the soil into food and other 
products for human use, are the hardy, thrifty 
rayat and his wife, and his oxen, and his 
incomparable plough. 

It is the simple agricultural life pourtrayed 
by Hesiod, Virgil and Pliny, and by the Scrip- 
tores [Varro, Columella, Taurus yh^milianus, 
and Cato] Ret Rusticiv TWeres J.atini^ and 
b}^ Tusser; but without the restless, hustling 
spirit of emulous competition, that, from the 
first days of their enforced exodus from the 
East, has been the necessarily disturbing and 
disintegrating element in the agricultural, as 
in the general prog^ressive civilisation, of the 
Aryas of the West. It is not meant that the 
steam-farming of England and America, if 
applied in India, would not augment the pro¬ 
ductiveness of its soil, or at least extend its 
area of production ; although for all the social 
disadvantages resulting from the growth of 
largo estates In the West, the only advantage, 
in this very respect of extended arable land, 
England has over India is that, while a frac¬ 
tion less than one-third of the surface of land 
and water is under cultivation in India, in 
England one-half of the total acreage of the 
country is cultivated. } 3 ut the point of my de¬ 
fence is that the Hindus, having never forgotten 
their natural interdependence among them¬ 
selves, and having recognised their indissoluble 
fraternity as the first law of their social 
organisation, the responsibilities and obliga¬ 
tions of which are enforced on all, from the 
highest to the lowest, it would be impossible to 
introduce prematurely the vaunted farming of 
England into India, even if its methods and 
appliances were in themselves improvements, 
without involving the destruction of the bene¬ 
ficent co-operative rural life whereon the whole 
system of the civilisation of the Hindus has 
been immemorially based. That system, and 
that life, like all else that is of human origin, 
are probably destined to disappear ; but, if 
we are wise, this will happen gradually, through 
self-evolved changes in the internal conscious¬ 
ness of the race of Brahmanical Hindus ; and 
as answerable, in the present, for the happiness 


of the people of India, as distinguished from 
the “ progress and prosperity ” of their country, 
or, in other w^ords, its scientific exploitation, 
the last thing to be desired or encouraged by 
us in the hastening forward of the probably in¬ 
evitable reconstruction of Hindu society by 
means for which the people of India are not 
yet prepared, and which could therefore only 
act with destructive and revolutionary effect. 

The introduction of the machinery of 
Western agriculture into India is quite im¬ 
possible in the present economic condition of 
the country ; and every attempt at it in my 
experience, has proved a flagrant and ridicu¬ 
lous failure. 1 remember a steam-plough 
being brought out to one of the Native States in 
the Bombay Presidency. It was led out 
festooned with ros«'S and jasmine, like an 
Indian bridegroom, into a rich regur field, 
and all of us who were called together to 
witness the prodigies it w’as to perform, were 
also wreathed with roses, and touched on 
our hands and foreheads with atar, and 
sprinkled all over with rose >\ater; and 
then with a snort, and a shriek, and a puff of 
smoky steam, the gigantic mechanism made a 
vigorous, loud-hissing rush forward, but, as 
was at once perceived, also gradually down¬ 
ward, until, after vainly struggling for awhile 
against an ignominious fate, it at last settled 
down silently and fairly foundered in the furrow 
it had so deeply delved into the soft, yielding 
soil. And then not all the king’s soldiers, and 
all the king’s men, nor all the servants of the 
incensed Bhavani [Athene Boarmia, the 
** Ox-yoker ” here] the hereditary black¬ 
smiths and carpenteis from the neigh¬ 
bouring palatine village, could do anything 
with the portentous mechanism. Nothing 
could be done with it as a steam plough. 
It had been recklessly brought into a sacro- 
econornic system wherein it had no place, 
except as another god, and another god it 
w^as at once made. As soon as it could be 
moved out of the field it vias sided into the 
village temple hard by; and there its huge 
steel share was set up on end, and bedaubed 
red, and w'orshipped as a Inigam, or symbol 
of Siva; and there, I suppose, it stands an 
object of worship to this day.* 

The Indian plough is, in short, part and 
parcel of a fixed crystallised life, wherein if is 

• The late Mr. Grattan Gearj, Editor of Th*' Bombay 
Gazette^ on reading this article in 1888, at once sent an agent 
to Jamkandi, who found the plough-share then still there in 
undisputed deity, as evidenced by its daily daubs of dominlca] 
red. 
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the primitive and primary integrant molecule, 
regulating the relations, and determining the 
dimensions, and the ultimate character of the 
entire and indissoluble economic, social, and 
religious system built up on it. In that life all 
are but co-ordinate parts of one undivided and 
indivisible whole, in which the provision and 
respect due to every individual are enforced 
under the highest religious sanctions, and 
every office and calling perpetuated from 
father to son by those cardinal obligations of 
caste on which the whole heirarchy of Hin¬ 
duism hinges. 

Thus the social aspects of a Dakhan village 
are as of a large family, all living together 
that united life of contentment in moderation, 
which is the perfection of human felicity. The 
first sound heard in one of these villages after 
the deep stillness of the night and just before 
the dawn, is of “the house father,” who 
having, on rising, worshipped the family 
gods, is now moving about quietly, with his 
head and shoulders still wrapped in the 
chadar [“ sheet ”] in which he has been 
sleeping, quietly, arousing the bullocks and 
oxen, stalled either in a yard behind the 
house or in the porch in front.* It is a de¬ 
voutly soothing sound, for it tells you at once 
that you are among a people setting about their 
daily duties actually hand in hand with Goi)- 
Then having got the cattle out into the road, 
and lit his cigarette of tobacco rolled in a leaf 
of the apta [Bauhinia tomentosa], and taken 
up his breakfast of jawari or bajri cakes, 
cooked the day before, and tied up in a cloth 
over-night, by his wife, with an onion, or some 
pickle, he strolls off at daybreak, keeping his 
oxen before him, to his fields ; and there yoking 
the oxen, and stripping to his work, whether it 
be to plough, and to sow, or to reap,t he works 
on for a steady hour until eight o^clock ; and 
again, after ten or twenty minutes spent in 

• The ritualism to be obseVved in attending to cattle, and 
especially on the cow, is most minute, and would be exacting, 
but that it has become instinctive in the race of Brahraanical 
Hindus. You must not step over the rope to which a calf is 
tied; and mest always approach and pass a cow on your 
right-hand; and keep your right-arm covered the whole time 
you are in the cow-shippcn , you must never ride a cow, nor 
interrupt her while suckling her calf, nor be in any way 
annoysome to her. Shortly after the railway between Poona 
and Bombay was first opened, a cow having to be sent by a 
Hindu in the former city to another in the latter, its entrain¬ 
ment for the journey was telegraphed by the sender to the 
receiver in the equivalent of these terms“ Her Holiness 
just booked by the — a.m. train to Bycclla [a suburb of 
Bombay}, please be at the station at — p.m. to receive Her 
Holiness.” 

+ Compare ” nudus ara, sere nudut ” of Virgil’s” Georgies,” 

I. S99; an^ Hesiod’s ” Wotki and Days, 390.” 


eating his breakfast, for four hard fagging 
hours more until mid-day. 

Ere yet he leaves his home, the voice of his 
wife is heard singing as she grinds out from 
the hand-mill the supply of flour for the day ; 
and this done, and the rooms all swept out 
and fresh cow-^dunged, and the tulsi plant 
before the porch perambulated, and her own 
breakfast eaten, she cooks the dinner, consist¬ 
ing of fresh baked cakes of bajri or jawari 
meal, and either a mess of pulse porridge, or a 
pot of highly spiced pulse soup, she must be 
careful to carry to her husband by twelve 
o'clock. The cultivators within hail of each 
other generally take this meal together; and 
after the four hours from breakfast spent in 
the furrows, or amongst the .stubble, they 
devour it with obvious zest of appetite, joking 
and laughing heartily all the time : so true is 
it of the peasant proprietor’s independent life 
all the world over:— 

•” Pinguc solum lassat, sed luvat ipse labor.” 

Thus from half-an-hour to an hour is spent; 
and then up to two or half-past t^^o o’clock, 
the men lie down to sleep, lying where they 
had eaten, on their cumbluy or out-of-door 
woollen wrappers. While they sleep, the 
women dine off the scraps that are left, and 
then either, at once return to their houses 
to attend to whatever may be wanted to be 
done there, and to prepare the supper, or spend 
an hour or two assisting their husbands in the 
fields previously to going home. 

When the men awake they re-yoke the oxen, 
and resume their work for three hours more, or 
until the sun sets, at which signal they return 
in long winding lanes towards their respective 
villages, walking along leisurely, chatting and 
laughing, and always keeping their oxen before 
them. Then, tying up the cattle, and, after 
bathing, again worshipping the household 
gods, the husband at eight o’clock has his 
supper of pulse porridge. 

After this the social life within the village 
—a life lived here, and flow, and in every home¬ 
liest detail, with God and Immortality—sud¬ 
denly bursts into its brightest, happiest activity. 
The temples of the gods are in turn all visited : 
those of Mahadeo, ” the Great God,” mean¬ 
ing Siva, and Bhairava, an incarnation of 
Siva, and of Hanuman, and any other of the 
lesser gods to whom there may be temples, or 

• Compare “ Robttstus fottor rege est felicior,” Also 
the culminating precept of Hesiod’s ” points of good hus¬ 
bandry,*’—” The hard working cultivator is beloved alike by 
mortal man and the immortal gods." ** Works and Days,” 
309-iO. 
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shrines, or altars, or but upraised, ruddled 
stones,—and these are everywhere. 

Hanuman, or “Long-Jaw,*' is the favourite 
village god. Originally he was possibly the 
totem of the Vindhyan races of Central and 
Southern India; and he is adopted as their 
representative in the Ramayana. But in the 
officinal pantheon of the Brahmans he is a sort 
of satyr leader of the oreads and dryads of the 
wooded mountains and hills and dales of 
the Malabar coast and Gondwana: and as 
Arcadian Pan was the son of Hermes, so 
Hanuman is the son of Pavana, “the Vagrant,*’ 
“Vagabond** wind, or a personification of 
Vayu,* who is “ the Wind ** also. He re¬ 
presents the sun as it seems, to those 
who pass through the forests of the Sah- 
yadris, to leap from tree to ree above 
them. The gleams of light that shine 
suddenly on the wayfarer’s path through 
dark woods, and the pleasurable earth-born 
glow that springs up in the youthful heart at 
the sight of the luxuriance of Nature, and 
again the feeling of awe that at times seizes 
the lonely travjller on suddenly coming on 
some uncanny spot, all these are Hanuman. 
Again, he is the shadows that steal at sunset 
through forests and across valleys, and from 
one hill-top to another. The vocal cloud of 
dust that swept from Kleusis towards the 
Grecian fleet at Salamis, like a wafted echo 
of the songs of the Mysteries, the Hindus 
would probably interpret as a higher apparition 
of Hanuman. He is, indeed, the topical per¬ 
sonification of the vital pow'er of Nature in its 
more familiar and more playful manifesta¬ 
tions and emotions; and these the Hindus 
as naturally represent by a monkey, as 
the Semites of Anterior Asia represented 
them by the wild goat, the atadu of 
the Assyrian inscriptions, and atud of the 
Hebrews; names from which, through their 
Greek form, we derive the word satyr. Thus, 
in Western, Southern, and Central India^ 
Hanuman is everyMihere the favourite local 
divinity of the lower agricultural classes, whose 
innocent gaiety of heart, so promptly re¬ 
sponsive to all the pleasanter conditions of 
their life, he precisely personifies: and in the 
Dakhan villages the vicinity of his temples is 
always of an evening a popular rendezvous. 

. Every month, moreov er, and indeed almost 

* Ariel is possibly, and aerial certainly, a form of Vayu ; 
and both Vayu and [Fa]-vana are radically related; our 
English words wind,, winnow, winter, 4 cc.> being more closely 
cognate with the former; and vague, vagrant, voyage, tan 
[*‘vanniis,” eveHiaille\ way, wain, waggon, &c., with the 
latter. 


every week, some religious anniversary is 
celebrated; the principal among the agri¬ 
cultural communities of the Dakhan being the 
following five : The Holi, or Saturnalia of the 
spring equinox, held towards the end of 
March. The Dasara, or “Tenth,” held early 
in October, when, after nine days of mourning 
for the ravages of Mahesh-asura—“the Buffalo- 
headed demon,” from whom the State and 
city of Mysore take their name—on the tenth 
day, in joy for his destruction, by Bhavani, all 
the villagers, the higher and lower “ tw'elve ” 
hereditary village officials, the Brahmans, the 
whole body of the cultivators, and even the oc¬ 
casional Mahommedan “sacrificer” or butcher 
within their gates, proceed in their gayest 
costumes to perambulate the village bound¬ 
aries, and to worship the trees planted there» 
more especially the apta [Bauhiniatomentosa], 
and, where it grows, also the palas [Butea 
frondosa]. On this day also the Mahrattas of 
the great historic families celebrate the declar¬ 
ation of “The Great Wat in Bharata,” the 
“epos” of the Mahabharata, between the 
Pandavas and their paternal cousins the 
Pauravas. Heralded by the arousing, archaic 
sounds of shawms, and bagpipes and kettle¬ 
drums—the last ofU‘n mounted on a camel,— 
they sally forth from their palaces into the 
westward wild [“jungle”] in long, leisurely 
advancing cavalcades, their horses in full 
caparison of war, but festooned over their 
trappings with flowers ; and themselves 
garlanded and crowmed with flowers; and 
their spears, of many coloured fluttering 
pennons, all hung with flowers ; and, as 
they move along, gathering from every pulas 
tree they pass its yellow blossoms, on turning, 
at the gloaming, homeward, they joyfully heap 
them on every woodland altar, or ruddled 
stone, by the way-side, calling them “gold** 
—as much as to say: “It would be 
gold—ifw'e had it—w^e would heap on you with 
the like largess of heart.*’ And wherever these 
gallant Mahratta princes ride that day, in 
their estatic vision, the good Lord Sivaji 
rides on before. The Devali, or “ Feast of 
Lanterns” [literally “Lamprows”], held 
tw^enty days after the Dasara, and celebrated 
amid the greatest rejoicings in honour of 
Lakshmi, the wife of Vishnu, as the goddess 
of “ Good Luck,” and of Saravati, the coi^sort 
of Brahma, and goddess of learning, and 
protectress of bank-books, ledgers, and all 
money accounts. These three solemnities are 
commemorated by all classes of the community. 

The two remaining festivals are kept up 
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exclusively by the women, namely, the Nag 
Panchami, on the 25th of July, in honour of 
the destruction of the serpent Kali by Krishna ; 
and the Gauri, on the 25th of August, in honour 
of Parvati in her epithet of Gauri, “the Yellow- 
Haired.” The latter is specially observed by 
making up sweetmeats in the shape of round 
balls and eating a couple of them before going 
to bed. For two months beforehand songs in 
honour of Gauri are nightly rehearsed by the 
women. Their principal employment, how¬ 
ever, of an evening is in visiting from house to 
house, arranging the marriages in the village, 
and settling the names of the latest-born babies. 
Every Mahratta family has its crest, and no 
marriage.s can take place between families 
having the same crest—a clear survival of 
totemism. 

The Mahratta women of the rayat class, 
although they soon lose the good looks of their 
girlhood, are a fine, healthy race, tall and 
straight grown, modest, frank, and chatty; 
and in their yellow, or shot red and purple, 
bodices \choJt\ and dark green, or indigo- 
blue, robes are everywhere, in the 

fields, or in the village streets, welcome 
objects to the artistic eye. The ladies of 
the higher castes, and particularly the deshast 
Brahmanis, are very comely, although not 
so fair as their Konkanast sisters. They 
are all known at a glance by their great 
beauty and richer clothing; and as one of 
them sweeps past [M/c«W7r«irAuy] in her flowing 
sari q{ crimson, gold-bordered, nothing can be 
nobler than its glow against her olive flesh- 
tints, as it waves round her stately figure, and 
ripples in gold about her dainty feet, a study 
worthy of a Lombard master’s canvas. And 
irtfyotrrbKos also is there, loitering in the shadows 
of the big temple, not illicit, degraded, and 
depraved, but a recognised institution, esta¬ 
blished, endowed, and, indeed, sacramental. 

A great deal of conversation also goes on 
every evening with the village astrologer 
especially as to the right day and hour for 
sowing the different kinds of crops ; and it is 
quite surprising to find the full and accurate 
knowledge the humblest husbandmen show, in 
these consultations, of the exact time the sun 
enters the successive signs of the zodiac, by 
which the sowing of rice, wheat, barley, bajri, 
/awari, and every other sort of grain, pulse, 
and oil seed, cetera, is scrupulously regu- 
lated.* They prov e themselves ind eed as much 

* In THm Madras Matl, gth July, 1908, will be found a 
ttoit informing: and most interesting article, signed C< H. R., 
on tbe Ritualism in Agriculture at obterved by the Hindus 
of Southern I^dta. 


at home around and about the zodiac, and 
among the burning stars, as in their own be¬ 
loved fields, and with their conversable cows 
and calves and ploughing oxen; and the 
picturesque, Propertian* epigram 

Nauta tie stellis, de bobus arator. 

is foiled of its antithesis in any reference to 
them. 

All this intercourse conducted on the most 
familiar terms between the members of the 
same township, and in the open streets, by 
the light of the flaring oil lamps set, or hung, 
in every portico, atid of the pillar of lamps, 
when occasionally lighted, before one or other 
of the temples, is of the most unaffected and 
cheering sociability— 

«-that after, no repenting draws.” 

By ten o’clock nearly everybody has gone to 
bed ; except that when the songs of Tukaram, 
or the stories from the Ramayana and Maha- 
-bharata are sung on moonlight evenings, 
these joyous, blameless a/ fresco reunions 
may be kept up to nearly midnight. Then 
the deepest night again cloi»es on each 
village, and its dependent hamlets, until six 
o’clock the next morning. 

Thus in the division of the twenty-four hours 
the Dakhan rayat has, for the past 3,000- 
years, realised the vainly-hoped-for ideal of the 
English artisan, and at a twelfth of the cost: 

” Eight hours to work, 

Eight hours to play, 

Eight hours to sleep, 

And eight pennies [not shillings] a day.” 

He has realised also, and in its fullest 
security, the ideal co-operative life of the 
day-dreams of the socialists of the West. And 
is not this co-operative agricultural life of the 
people of India high farming in its noblest 
sense and conception of the term ? 

Pliny, writing on the “ Maxims of Ancient 
Agriculture” (bk. xviii. ch. 8), asks: “In 
what way, then, can land be most profitably 
cultivated?” and answers: “Why, in the 
'yords of our agricultural oracles, * by making 
good out of bad.’ ” Adding, “ But here it is 
only right that we should say a word in justifi¬ 
cation of our forefathers, who, in their precepts 
on this subject, had nothing else in view but 
the benefit of mankind, for when they used the 
term ‘ bad ’ here, they only mean to say that 
which cost the smallest amount of money. The 
principal object with them was, in all cases, 
to cut down expenses to the lowest possible 

• ** Navita de ventls, de tauris narrat arator; 

Ettumerat mile# vnlnera, pastor oves.’* 

—Propertius ii., i, 43-4. 
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sum.*' And further on, he quotes, ‘‘that 
maxim of Cato, as profitable as it is humane : 
‘ Always act [in farmin^^] in such a way as to 
secure the love of your nei>^dibours/ ” 

The enactments embodied in the Code of 
Manu, and co^mate law books of the Hindus, 
have achieved this consummation for India, 
from before the foundations of Athens and 
Rome ; and, throu^^h all that dark, backward, 
and abysm of time, we tiace there the bright 
outlines of a self-contained, self-dependent, 
symmetrical, and pcrfec'tly harmonious indus¬ 
trial economy, deeply rooted in the popular 
conviction of its sacro-sanct character, and 
protected, through every political and com¬ 
mercial vicissitude, b}'' the absolute power and 
marvellous wisdom and tact of the Brahmanical 
priesthood ; an ideal social order, we should 
have held impossible of realisation, but that it 
still (ontinues to exist, and to afford us, in the 
yet living results of its daily operation in India, 
a proof of the superiority, in so many unsus¬ 
pected ways, of the hieratic civilisation of 
antiquity, over the secular, joyless, inane, and 
self - destructive, modern civilisation of the 
^^Y*st: and of a truth, it is in the contempla¬ 
tion of the practical workings of this socialistic 
system of the Code of Manu that the symp<i- 
thetic Englishman in India drinks deepest of 
the bliss of knowing others blest. 

1/En\ ot. 

And this is the “unhappy India” of the 
writers on that country, who know not the 
things that really belong to its peace, and 

* Mr. Mal.ib.iri, the sanest and most symp.ithclic of n.itive 
Indian [P.irsi| “rcformeis,” clf\otcd the whole prime ol his 
life to the advocaty ot a rehabilitation of the ranchayat 
S3stcm [t f , Council of, nominally, pant h -compare 
“punch” the An^lo-Tndian “brosc” or brew of 5 in¬ 
gredients-spirit, liratjmic, sugar, spice, and water 
and the (jreok “punch,” TTfi^TtiTrAtifli,——tbc words petfuh^ 
irei/Te or Trci/ra, .-md five, ben g all one word, originally 
meaning “ outspread’’—like the hand with its 5 fingers] in 
Indian villages ; but it has all been in vain —so far. It is a 
proNcrbial saying in India - -“In the Panchayat is Gi»o' ” 
We speak of “the Wisdom of Pailiaraentbut that is sar- 
castit-VNise, and with reference to the “Parliament of 
Dunces,” the “Addled Parliament,” the “Mad I’arlia- 
ment,” 8tt. Nothing could be more fair, and reasonable, and 
beneficent, than our regulations for raising the land revenue 
m India, and it compares favourably with the rule of the 
Mahrattas and other Hindu princes, who levied from their 
Muslim subjects,—including the Nuam of Hyderabad, and 
the Emperor of Delhi, one-fourth of the assessed value of 
their crops,—the chanthai, or “ chout ” of which one reads so 
much in English works on India of late in the eighteenth and 
early in the nineteenth centuries. Hut even the i hanfhai w as 
not so onerous as is often represented; for in closely parallel 
circumstances the Spartans took one-half of their crop values 
from the Helots, and the Athenian Eupatrida'^ one-sixth 
from the Attic Thetci. They all gained from the assess¬ 
ments being fixed— at least when there were no droughts! 


have acquired all their knowledge of it from 
“ Statistical Abstracts ” and “ Bluti Books.’* 

Knhappy India, indeed ! I might rather 
bernourn the unhappiness of England ; where 
faith for nearly four centuries has had no fixed* 
centre of authority; where political factions 
rage so furiously that men seem to have lost 
all sense of personal digtiity and public shame, 
confusing right with wrong, and wrong with 
right, and excusing the vilest treasons against 
the Commonwealth on the plea of party 
necessity; where every national interest is 
sacrificed to the shibboleth of unrestricted 
international competition ; and where, as a 
consequence, agriculture, the only sure foun¬ 
dation of society, languishes; and the peaceful 
plough, the mainspring of industrial activity, 
no longer holds its proper place of public 
honour and pre-eminence : —and no longer i& 
heard throughout our land, from far across the 
fresh fluted furrows, the lulling lilts of the 
lowly ploughman, w^ho, as he sturdily plods 
along : — 

“Sweetens his laboui with some rural song.” 

The truth is, that closet publici.sts and 
politicians, trained in the competitive economic 
principles of the West, do not sufficiently dis¬ 
tinguish between the prosperity of a country 
and the fi'licity of its inhabitants. Indeed, 
they do not discern the distinction. They 
dwell with their books, and not among the 
people ; and that men do not live by bread 
alone is one of the strongest facts of life in 
India absolutely hidden from their eyes. 

What we call prosperity exists only in 
figures, and has no place in the personal 
experience of the vast masses making up the 
population of the so-called “progressive** 
nations of the West. Tt merely means the 
accumulation of amazing wealth in the hands 
of a few', by th»^ devouring, wolfish spoliation 
of the many ; and in its last result, the bitter, 
stark, and cruel contrast presented betw’een 
the West End of London and the East. And 
do Europe and America desire to reduce all 
Asia to an East End ? 

Happy India! where all men may still 
possess themselves in natural sufficiency 
and contentment, and freely find their 
highest joys in the spiritual beliefs, or, let 
it be, illusions, that have transformed jlheir 
trade-union organisation into a veritable 
“ Civitas Dei.” * 

* “ Where everyone has bis Jivintl}'CO ordinated plare,and 
his security, and honour, and content therein : and no one ia 
envious of another’s higher estate, and reverence and hap))i<- 
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Happy India, indeed ! But how long before 
the Saturnian reign shall be brought to the 
same end in India as it was in Europe four 
centuries ago ? 'fhe sight of our manufac¬ 
turing and commercial wealth, the fruit of 
our competitive civilisation, so deceptively 
beautiful without, but within full of gall and 
ashes, like the appk‘s of Sodom, has inflamed 
the people of India, in the neighbourhood of 
Calcutta and Bombay, with the same insatiable 
greed of gold as the opulence of Rome excited 
in the barbarians who were provoked by it— 
“ the Nieblung’s gold ”—to the destruction of 
the Empire ; and wherewith again the ancient 
and media'val fables of ‘‘the Riches of the 
the East ” inflamed the avarice, in the fifteenth 
and sixteenth centuries, of the renascent nations 
of the West, and lured them on, in speculative 
quCsSt of India, to the huge invention of the 
Americas. 

Through this contact between the East and 
the West at the Presidency towns, the tra¬ 
ditionary ideal of life among the Parsis and 
Hindus is gradually becoming superseded by 
the Bmglish ideal ; according to which the 
basis of all social advancement, and the stan¬ 
dard of all moral worth, is the possession of 
money. That hangs on the hazard of a crude 
competition, in the prizes of which but few, 
of the many called, are chosen to partici¬ 
pate ; and thus in the place of the old 
w'orld content with the conditions of existence, 
we are arousing in India a universal spirit of 
discontent, the cliaracteristic incentive of 
modern civilisation, and have needlessly ex¬ 
aggerated it through the malign influences of 
the fastidiously secular system of eleemosynary 
education enforced by us on the country. The 
sinister shadow, as of the legendary Upas tree, 
-on Western civilisation, is the slow poisoning 
wherever it becomes rooted, of the vital atmos¬ 
phere of the spiritual life latent in our human 
nature ; and there was no necessity for antici¬ 
pating, by a direct attack on the ancestral 
faiths of the people of India, led as it is by 

acss therein ; where God is sought, and found, and magnified 
m everything; and where every one seeking and ensuing every 
other's good, realises for all the perennially inspiring human 
vision of a New Heaven and a New Earth.”—St. Augustine, 
De C.D. xxii. zg, 30 /m/r-ed. Long may “God stay them 
in that felic ty” in India. No wanhope—notwithstanding 
present appearances there! “ Sinister omens ” are, after all, 
«ent from the right hand of the gods; and thanks to the wary 
wisdom, and deft dexterity of the Brahmans as “men of 
Affairs,” the concession of representative government, of the 
English type, to India, may yet serve to revivify and re- 
lovigorate, and definitively restore their pristine powers, 
salutary, because natural supremacy, throughout the 
Abuotry. 


professedly Christian missionaries,* the in¬ 
evitable catastrophe that has everywhere 
dogged the steps of exclusively material 
civilisations, and at last involved them in 
self-destruction. 

Examining in 1863 or 1864 some Parsi boys 
in the Fort School in Bombay, on my asking 
the meaning of the word “ happiness,” one of 
them instantly stretching out his arm toward 
me replied energetically, and with the applause 
of all his little class fellows:—‘‘To make a 
crore of rupees [;^i,ooo,ooo] in cotton specula¬ 
tions, and drive into (sic) a carriage and lour,” t 
—adding, however, in the yet uncorrupted spirit 
of the boundless philanthropy of the ancient 
Buddhism of Asia—“ and to give away lackhs 
upon lackhs in charity:”—and as w'ell in 
princely public benefaction, as in inexhaustible 
private done and dole. Only a few weeks [now 
21 years] ago a distinguished Bengali Brah¬ 
man, to whom I W'as pointing out that he was 
not in the least obliged to break formally with 
the religion of his forefathers because he 
was an “ Agnostic,” replied : “ You do not 
understand. It is not simply your education 
that has made me an Agnostic ; I have rather 
been forced to become one by the high 
standard of civilised life you have sot up in 
India. I really cannot afford to be a Hindu, 
and spend so much as a good Hindu must on 
his ‘ undivided family,^ and in general 
charity ; not if I am to keep up appearances, 
on the same income as Christian and Muslim 
gentlemen, who have no such compulsory de¬ 
mands on their moans.” 

Thus the lesson of the Indian plough, if 
rightly read, goes deep ; and he who runs may 
read it \ ; and the deepest gulf before Eng¬ 
land is that we are ourselves digging, by 
forcing the insular institutions of this country 
on the foreign soil of India,—India of the 
Hindus. That is the special lesson of the 
English steam-plough laid up, in divinity, in 
the Jarakhandi State. 

Po.ST ScRiPTUM. Sept. 19th, 1909.—I must add 
a postscript to thank Sir James Monteathfor dravdng 
attention to my negligence in not referring to the 
fruitful work done by the late Sir James Campbell in 
connection with the excavation of the Buddhistic relic 
mound at Sopara; and to thank him also for dealing 

* The first and best triumphs of Christianity were won by 
absorbing and transmuting the classical paganism of Greece 
and Nome, and not by arrogantly defaming it. The true 
destiny of Christianity in India is not to reprehend and 
destroy, but to amend and regenerate Hinduism. 

+ “ Quadrigis petimus bene vlvere,”—-Horace, Ep. i. xi, so. 

t And verily, “ he may run who readeth it.’* 
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so considerately with my default, when he might well 
have come down on it with the full weight and edge 
of an avenging “ Lochaber axe.” In a private letter 
Sir James Monteath stales that there is no sheei 
drop of 2,500 feet at “ Lodwick Point,” Mahalesh- 
wen, into the Southern Konkan. 1 saw the horse 
leap from the point, silhouetted against the sky as 
picturesquely, and impressively, as the camel on the 
monument to Gordon at Khaitoum ; and immediately 
afterwards looked down on it flattened out in the 
plain below; and the figure of the depth of the fall 
I erroneously give, is that, I presume, of the height 
of “ Lodwdck I'oint ” above the general level of the 
Southern Konkan, and certainly not abo^e the very 
spot on which it actually lay dead. Both these 
errors, the one of omission, and the other of com¬ 
mission, shall be corrected in any permanent repro¬ 
duction of this paper, with otheis in praise of India. 
1 may yet publish before I cease altogether to live 
to the purposes of my foster “ motherland.” 

The only ” toad-in-a-hole ” of which I can speak 
with authority, is the lusty Dc’nshire “ prog ” of a 
chunk of beet baked in a large “ cloam ” dish with 
battel. Geo. B. 


LONDON TRADE SCHOOLS.* 

The problem of problems in London and elsewhere 
is to firevent children of fourteen years of age drifting 
'nio unskilled labour in which there is no element of 
peimanence. The difliculty is increased by the decay 
and gradual disapipearance of the apprenticeship 
system and the altered conditions of employment in 
workshops, which make them unsuitable places for 
the training of craftsmen 

An elaborate scheme of junior intermediate and 
senior scholai ships established by the London County 
Council makes ample piovision for the brilliant 
children of the London Elementary Schools. The 
really capable child, even of the poorest parents, may 
reach the highest position by means of the scholarship 
ladder, passing at the age of eleven years into the 
secondary school, and thence by means of scholarships 
at the age of nineteen to the University or higher 
technical school. Provision is also made for the 
transference of children who do not reach scholarship 
standard to pass on to a higher form of elementary 
school in which a special bias may be given in training 
for commercial 01 industrial life in a course of in¬ 
struction extending for a year or two beyond the age 
of compulsory attendance. 

The Trade School, however, is of a very special 
type for children who have to enter upon their life’s 
work at the age of sixteen or seventeen, and who 
have already decided upon the trade they wish to 
enter. The age of entry into the trade school coin¬ 
cides approximately with that at which the boy or 
girl normally leaves the elementary school, viz., 

* Abstract of a paper read by Br. C. W. K.iiiitxitns before 
the Educational Section of the British Association at 
"Winnipeg, 1909. 


thirteen or fourteen years of age, and the course of 
instruction lasts for two or three years. 

In London the boy or girl of fourteen who is physi¬ 
cally strong and has received a fairly good education, 
has no difliculty whatever m obtaining employment at 
a rate of remuneration which appears liberal for a 
child of this age. The consequence is that in the 
elementary school the vast majority of the children 
leave immediately they reach the age of fourteen and 
become w^age-earners. In order to keep chikfren at 
school above the compulsory age for any definite 
period it is absolutely necessary, not only to give 
them free education, but, in addition, maintenance 
scholarships w hich will recoup the parents to a certain 
extent for the loss of the earnings of the childien. 

The scholarships for trade school® for boys extend¬ 
ing over a peiiod of thiee years are generally of the 
value of /() for the first, ^10 for the second, and 
for the third year. The trade schools for girls generally 
have a two years’ course, and the value of the scholar¬ 
ships IS for the first and ^12 for the second year. 
Unsuccessful candidates who do not obtain scholar¬ 
ships may be awarded free jilaces. For other pupils 
a low fee of generally 10s. a term is charged. 

Xo candidate is eligible foi a scholarship whose 
parents or guardians have an income which exceeds 
/, 160 a year from all sources. 

The special features of the London Trade Schools 
are:— 

(1) The assistance given in the direction of the 
trade teaching by consultative committees of business 
men and women engaged in the particular trades for 
the training in which the school provides. 

(2) The appointment of After-Care Committees, the 
members of which interest themselves in the scholars 
and advise them with regard to employment at the 
conclusion of the school course, and afterwards see that 
the conditions of their employment are satisfactory. 

(3) The continuance of the general education of 
the pupils, only about one-half to two-thirds of the 
school time being given to actual workshop instruction. 

(4) The prominence given to art instruction, not 
only in the technical requirements for the paiticular 
trade, but for the general development of a high 
standard of taste. 

(5) The employment of teachers who have attained 
distinction as practical workers, and w^ho approximate 
the instruction asfar as possible to workshop con¬ 
ditions. 

(6) The holding of exhibitions of students’ work to 
which employers are invited and at which offers are 
frequently made foi the employment of students. 

Trade schools foi boys have been established in 
engineering, silversmithing, bookbinding, furniture 
and cabinet making, carriage building, art wood- 
caiving, and various branches of the building trades. 
The trades for which schools have been established 
for gills are trade dressmaking, laundry work, up¬ 
holstery, ladies’ tailoring, waistcoat making, corset 
making, millintry, designing and making of ready¬ 
made clothing, and photography. 
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The development of trade schools in London is 
*proceeding rapidly. The competition for the scholar¬ 
ships is becoming keener every year, and the work of 
the students is finding increasing favour with em¬ 
ployers. No difficulty is experienced in finding suit¬ 
able employment for boys and girls who have passed 
through the schools successfully. 


TRIPOLI OSTRICH FEATHERS. 

The trade in ostrich feathers is an important item 
in the commerce of Tripoli, in Barbary. The feathers 
are brought overland, from Central Africa, by cara¬ 
vans, and are then exported to Paris and London. 
One of the largest dealers in Tripoli estimates the 
value of the annual average imports from the interior 
at ;£'20,ooo. The exports to Paris and London in 
1905, 1906, and I go; were valued respecti\ely at 
;fi2,ooo, /i'l 1,000, and 10,000. The usual Kinds of 
ostrich feathers known to the trade come into the 
Tripoli market. These are whites, blacks, feminas, 
byocks, spadonas, boos, drabs and floss. The Arab 
dealers bring them in unsorted packages, containing 
feathers in various qualities of each kind, and it there¬ 
fore requires expert knowledge to buy advantageously 
from the natives. The goods are sold in Tripoli by 
the “rotr* (the Tripoli “rotl” is about eighteen 
ounces). The feathers are washed and sorted, but are 
not dyed or curled. They are washed in soapy water, 
and when still wet, are beaten. A handful of them 
is taken by the stems, and slapped against the floor 
with a force that, to the uninitiated, would seem to be 
enough to break them to pieces. This is done, 
according to the American Consul at Tripoli, to bring 
out the flues or barbules, the miniature feathers ex¬ 
tending from the barbs, and to give the plumes a fluffier, 
richer appearance. A good ostrich plume will have 
two or three layers of feathers, its tip should be per¬ 
fect, and it should have no transverse cuts along the 
vane. For the retail trade, two plumes are usually 
mounted together. A large quantity of Tripoli 
feathers come from ostrich farms in the Kanu district. 
The finest feathers which bring by far the best prices 
come fiom the Wadai and Darfur districts, and are 
taken from wild birds. The prices in Tripoli are to a 
certain extent influenced by the London and Paris 

• markets* The contents of the original packages 
differ largely in kinds and qualities, and as the 
feathers are bought by the package, the prices, of 

• course, vary largely. Some idea of the Tripoli prices 
may be obtained from the following quotations :— 
Whites and blacks (parcel containitig twenty per 
cent, whites and eighty per cent, blacks) four shillings 
and eightpence per rotl ” of eighteen ounces; drabs 
(parcel containing seventy-five per cent, drabs, the 
balance being feminas, spadonas, byocks, &c.), two 

•shillings and fourpence per **rotr* of eighteen 
ounces. The caravans usually begin to come in from 
Central Africa during the month of April and June. 
July and August are the best months for the trade. 


ARTS AND CRAFTS. 

Tike Arts amt Crafts Exhibition Society ,—The 
announcement that the Arts and Ciafts Exhibition 
Society will hold its ninth exhibition in London early 
in January and will return to its old quarters at the 
New Cxallery, will be good news to artists’ craftsmen 
and craftswomen who have something to exhibit 
which aims higher than the greater part of the work to 
be seen at the small shows held under other auspices 
throughout the year. To those interested in the 
modern craft movement, it is interesting in moie 
ways than one. It recalls the fact that only twenty- 
one years ago the expression “ arts and crafts” was 
practically unknown and convened absolutely no 
meaning to the man or woman in the street—who, 
when it first opened, had no idea at all what to 
expect from an exhibition so stiangely labelled. It 
is further somewhat of an object-lesson in the changes 
which come imperceptibly m the meaning of words. 
Arts and crafts to the foundeis of the Society did not 
mean by any means what the words naturally bring to 
our minds to-day. Indeed, the men w’ho piomoted 
the first exhibition were not, with a few exceptions 
like William Morris, Mr. de Moigan, and Mr. Cobden- 
Sanderson, craftw'orkers in the modem sense of the 
term. And, though a certain amount of embroidery 
(mainly by the wives, daughteis or friends of mem¬ 
bers of the committee) was to be seen on the walls, 
the bulk of the exhibits consisted of work executed 
by well-known firms of papierstainers, glassworkers, 
metalworkers, or whatever they might be; work, 
in short, W’hich differed from the ordinary ruck of 
trade production because it was designed by com¬ 
petent artists and executed by good workmen trying 
to do their best, but not in being the output of an 
artist turned craftsman for the nonce, or of handi¬ 
craftsmen working and exhibiting on their own 
account. It was insisted upon at these early exhibi¬ 
tions that the name of the designer of the objects 
shown should be given—a rule which made some firms 
refuse to exhibit—but it was rather the exception 
to find the name of the executant mentioned at 
all. This may have been, and probably w^as, due 
in part to the prevalence of a somewhat different 
standpoint among the members of the committee from 
that of to-day; but the mere fact of the change which 
has come over the point of view is proof of how much 
the Arts and Crafts Exhibition Society has done 
since its formation to further the cause of art and 
handicraft in this country. 

Before the Society’s first exhibition the “artist- 
craftsman ” was almost an unknown species—to-day 
he is to be found in every street. It is true, of course, 
that William Morris had been at work for years 
before the first Arts and Crafts Exhibition, that there 
was at least one guild of craftsmen in London, 
and that pioneers like Mr. Cobden-Sanderson were 
already working at an artistic trade; but it was the 
opportunity for designers and skilled workmen to 
show their work under their own names, to get to 
know each other and see what other folks similarly 
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engaged were doing, together with the opening of the 
eyes of the public which rchulted from such an exhi¬ 
bition, which really made it possible for the artist- 
craftsman as we know him to-day to exist at all. If 
some old-fashioned workmen think that we got along 
quite as well, if not better, without him, they must 
remember that he is after all of very recent creation 
and must be given time to find not only his level, but 
his own feet. 

Women and the Artistic Crafts ,—In view of the 
numberless women practising various artistic crafts 
to-day, it is rather curious to note that no woman’s 
name appears in the list of the first promoters of the 
Arts and Crafts Exhibition Society, and that, though 
there were quite a number of women exhibitors at the 
first exhibition, the overwhelming majority of them 
showed only embroidefy or needlework of some kind. 
Indeed, no woman’s name occurs amongst the mem¬ 
bers of the committee until 1903, though as early as 
1889 there were three women members of the Society 
—Mrs. de Morgan, Miss Faulkner, and Miss May 
Morris. Facts like this help us to realise how really 
new are the woman bookbinder, the w'oman jeweller 
and silversmith, and others whom to-day we take as 
a matter of course. There have doubtless been 
women craft workers of various kinds from very 
early times. In the days when craftsmen worked 
at home no doubt the female members of the family 
were often employed in the work in different capaci¬ 
ties as a matter of course ; but the craftswoman of the 
present day is really a product of the twentieth century 
and of the very last years of the nineteenth. She is 
generally part artist, part workw'oman, and part, it 
must be admitted, shopwoman. She designs her 
own work, makes it herself with the aid, perhaps, of 
a few pupils and apprentices, and sells it herself— 
either at her own “studio” or through exhibitions 
and other agencies. 

It is in the capacity of tradeswoman that she has 
at times brought discredit on her calling, and rather 
justified the kind of sneer with which some people 
are wont to talk of ” women’s work.” Naturally, 
•craftsmen and women, like other folks, produce to 
sell, and some of them (man}' of them, in fact, both 
men and women) would find themselves in a very 
tight place if they did not dispose of their wares. 
There are women craft-workers who have always rated 
their work at its full value, and let would-be pur¬ 
chasers take it or leave it as they liked. But, still, it is, 
in the main, in their methods of selling their work that 
women have so largely failed. Of course, except in 
embroidery, a woman is heavily handicapped. She 
cannot, as a rule, get taken on in, say, a bookbinder’s, 
a jeweller’s, or a silversmith’s workshop—and so, 
whether she has capital or not, she is practically 
forced to set up a studio of her own, and get along 
as best she can by giving lessons and working on her 
own account. Still, the fact remains—and it is to 
be deplored—that the ordinary woman-worker has 
been so anxious to dispose of her work, no matter 


how or where, that she has led many people to 
look upon woman’s work in the artistic crafts as 
something about on a level with the kind of thing 
usually associated with ba/aars. This is the more to 
be regretted because there exist many competent 
ciaftswomen whose position really suffeis from the 
action of their less competent—or sometimes only 
less wise—sisters. 

The Women's l}\nk Exhibition at Olympia ,— 
The Women’s Work Exhibition at Olympia hardly 
included as much craft work as the posters led one 
to expect to find there—and though it was in a 
sense “ International,” no very large proportion 
of the exhibits came from regions beyond the 
British Isles. The show of the Dansk Kunst- 
flidsforening (the Danish Society for Aitistic Handi¬ 
crafts) comprised not only pottery, embroidery, 
lace, &c., from Denmark proper, but also a col¬ 
lection of work from Greenland, not the least in¬ 
teresting feature of which weie the leathei belts, 
&c., ornamented with patterns formed of liny bits of 
coloured leather sewn on to them which looked, at 
first sight, like plaiting or bead work. This is pro¬ 
bably a modern and rather less workmanlike version 
of the sort of woven leatherwork from the same 
legion to be seen in the museums, but it is still very 
pretty and attractive. Another interesting foreign 
exhibit was that of the Sicilian Industries, consisting 
entirely of needlework. The drawn thread work and 
embroidery for blouses was especially good, and the 
coloured Welsh flannels and poplins with drawTi 
work ornamentation were not only effective, but 
very much on the right lines. Drawn work on 
a coloured ground offers many more opportunities 
than the plain white work. On one of the stalls 
were a few specimens of Javanese weaving, amusing 
in design and very pleasant in colour. 

Amongst the exhibits from nearer home, the 
quasi'celtic designs for embroidery, leatherwork, &c. 
shown on the stall of the Irish Decorative Art Asso¬ 
ciation, weie characteristic if a trifle weird. It seems 
rather a pity that the people who have had the happy 
idea of reviving the old Italian paper ornamentation, 
which we know so well on old reliquaries and the 
like, have not made better use of it. This kind ot 
work is pretty when it is used for carrying out a really 
suitable design, but it is not every pattern by a long 
way which lends itself to execution in tightly rolled 
coils of paper, and there is no inherent charm in the 
material to hide the deficiencies of an inappropriate 
design. Miss F. M. Rimmington’s jewellery was 
tasteful, well made and moderate in price. The 
Misses Tebbs showed some interesting tagliato 
emoruidery in colours, and Miss R. M. Jacot some 
very good cane and Indian baskets. In short there 
was good work of all kinds—embroidery', weavin|j, 
basketmaking, jewellery, and whatnot, to be found in 
the exhibition, but it had to be picked out from 
amongst a good deal which was, to speak frankly, 
quite trifling. One cannot but feel that better work 



934 


JOURNAL OF THE ROYAL SOCIETY QF ARTS. 2^, 1909. 


would be done if the workers could afford to go on 
quietly, doing their own work without having to 
spend their energies on producing the kind of stuff 
which they think will sell at exhibitions of this kind. 


CORRESPONDENCE. 


MAHRATTA PLOUGH. 

Sir George Birdwood, in his very interesting and 
learned ** Mahratta Plough,” the first part of which is 
given in the Journal of the 17th instant, says 

of Sopara, that “ the well-known tope here was re¬ 
cently shown by Messrs. Mulock and Sinclair, of the 
Bombay Civil Service, to be a Buddhist relic mound.” 
It is, no doubt, true that these gentlemen made a 
conjecture to that effect, and Mr. Mulock gave help 
in the excavation. But I think, and I feel sure that 
Sir George Birdwood will agree with me, that it is 
due to the memory of the late Sir James Campbell, 
K.C.I.E., to point out that he, with the aid of 
Pandit Bhagwanlal, arranged for the excavation, per¬ 
sonally supervised it, and thus verified the theory ; at 
least, the main part of the credit for the actual dis¬ 
covery is due to him, whose zeal m matters of anti¬ 
quarian interest was intense and unbounded. A detailed 
account of the stupa and its contents is given in Vol. 
XIV. of his Bombay Ga£^er, 

The following part of the discovery remains to me 
a mystery, but it may be capable of explanation by 
some members of the Society expert in biology. 
There was found a live frog in the position thus 
described by Sir James Campbell—“ inside of the 
central relic chamber, about eight feet below the 
stone coffer; that is, under about 22 feet of solid 
masonry, and with about 35 feet of solid masonry 
on either side of it.” I saw the frog soon after it was 
brought to Bombay with the relics. It was so 
attenuated that parts were almost transparent, and 
the beating of the heart could be seen with the naked 
eye. It died four days after being removed from the 
stupa, 

I understand that there are other cases of frogs 
being found in circumstances indicating a very long 
life, but this stupa is believed to have been con¬ 
structed in the second century of the Christian era, 
and it is hardly credible that any animal could live 
for 1)700 or 1,800 years. Of course it is possible 
that the stupa may have been opened and re-closed 
after the original construction, but it is not conceiv¬ 
able that it would be re-closed with an amount of 
trouble and care which could be due only to reverence 
except by Buddhists, and although Buddhism appa¬ 
rently lingered in Xbana longer than in other parts of 
India, it w^s certainly extinct at the beginning of the 
seventeenth century. The position must therefore 
have been unaltered at least some hundreds of years. 
Unless a frog can live for some or many centuries, the 


problem is how this frog or the germ of it could have 
got into the po.sition described after such a structure 
was completed. J. Monteath. 

Bellair, Charmouth, Dorset, 

September X9oo. 

[There are nuiaerous stories of toads (and if toads, 
why not frogs?) having been found embedded in 
rock, but they lack verification, and are dis¬ 
credited by biologists. They are generally believed 
to be accounted for by the animal having fallen into 
some crevice orpranny, where it has been found.— 
Ed.] 

OBITUARY. 


Lord Tweedsa^uth. —Lord Tweedmouth, who 
died in Dublin on the J5th inst., was a member of 
the Society of over thirty years standing, though he 
never took any active share in its management. He 
was elected in 1876. He was born in 1849, and was 
at Harrow and Christ Church. He entered Parlia¬ 
ment in 1880. In 1892 he became one of the Whips 
of the Liberal party, and held the office until his .suc¬ 
cession to the peerage in 1894. When his party 
came into power in 1905 Lord Tweedmouth became 
First Lord of the Admiralty. In 1908 he resigned 
this office, and became I-ord President of the Council, 
but failing health soon compelled him to retire alto¬ 
gether from the public service. 


QUESTIONS AND ANSWERS. 

QUESTIONS. 

“ Can any of the members of the Society or readers 
of this Journal inform me through its columns the 
names of electrical engineering firms in or near 
London where an efficient training can be had in 
dynamo and motor construction, shop work, &c.”— 
S. V. Sktti, care of Messrs. Willans and Robin¬ 
son, Rugby. 

^ [Any replies to this query should be sent direct to 
Mr. Setti.] 

GENERAL NOTES. 

The Iron anp Steel Institute.— The Autumn 
Meeting of the IrdU and Steel Institute will be held 
in London frpm Spptem^r 27th to October 1st, 1909. 
A number of papera will be read and discussed; visits 
will be paid to various«well-known engineering works 
and other places pf technical interest, and in the 
evenings social entertainments of various kinds will 
be provided. Further information may be obtained 
from the Secretary of the Institute, 28, Victoria- 
street, S.W, 
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All communications for the Society should he addressed to the Secretary^ yohn-street^ Adelthi^ IV»C, 


PROCEEDINGS OF THE SOCIETY. 

THE EXAMINATIONS OF 1909. 

The Society’s examinations have now been 
carried on on their present system for a little 
more than fifty years. They were established 
in 1856. In 1857 the first provincial examina¬ 
tion was held, and in 1858 the system was 
established under which local committees 
were appointed to supervise examinations 
worked from a single centre. From that date 
up to the present the examinations have been 
held on the same plan, with only such modifi¬ 
cations and developments as were rendered 
necessary by the general progress in education, 
and the consequent demand for more stringent 
and more specialised tests. On two occa¬ 
sions, in 1871 and in 1879 it was proposed to 
discontinue the examinations, and on both the 
idea was abandoned, in consequence of pres¬ 
sure put upon the Council by local institutions. 

From time to time, subjects have been 
dropped out as they came to be dealt with by 
other agencies, and new subjects were intro¬ 
duced to meet the demands of Commercial 
Education. On the whole, however, the 
original system still remains, and it has cer¬ 
tainly stood the test of time remarkably well.* 

Up to 1880 the examinations w^ere free, and 
the Society expended a very large amount of 
money on their development. When in 1882 
the idea of abandoning the examinations was 
g‘iven up, it was determined to try whether 
they could not be made self-supporting. It 
was believed that a fep of 2S. 6d. for 
each candidate would be sufficient at all 
events to prevent a sericms loss. In prac¬ 
tice this anticipation proved accurate, and 
from that date to the present, this fee 
has been charged.t When it was first deter- 

* Those who are interested in the history of the Examina¬ 
tions, may refer to an account of their orig'in and progress 
dffiven in the JoUrttalt April x6th, rpop, vdI. Ivii., p. 431. 

t A lower, fee is charged for the Elementary Stage. 


mined upon, it was believed that it 
would serve to minimise the loss, and the 
Society was quite prepared to expend a certain 
amount annually on the examinations. But 
their enormous development during the past 
five and tw^enty years has enabled them, since 
the number of entries became large, to be 
carried on without loss, and in some years 
even to bring in a small margin of profit. Of 
course many departments of the examinations 
are still unprofitable. But the profit op 
those subjects for which very large numbers 
enter is just sufficient to make up for the loss 
on the non-paying subjects, and so long as the 
Society is not called upon to provide amounts 
wffiich would be a serious tax upon its moderate 
resources, the Council are, of course, perfectly 
content to carry on a useful public work, 
without much consideration as to whether the 
actual result is a small profit or a small loss. 
That the work itself is useful and is appreciated 
by the public is made evident by the large 
numbers which now avail themselves of the 
examinations. 

Previous to 1880, when the examinations 
were free, the largest number of candidates in 
any year was a little over 2,000. This number 
was reached and surpassed in 1890. During 
the next ten years there w'as a steady annual 
increase, till in 1900 there were nearly 9,000. 
The effect of the Technical Instruction Act of 
1889 sent the numbers up in 1901 to over 
13,000. In the following year there was a 
trifling increase. In 1903 they passed 16,000, 
in 1904 they nearly reached 18,000, and in 
1905 they exceeded 21,000. In the next 
three years there was a moderate increase up 
to 22,000, and this year they have again shot 
up to more than 25,000. This growth of the 
examinations since they were re-organiaeij in 
1883 is shown in diagramatic form on page 945. 

In last year’s Report on the examina¬ 
tions it was stated that no great alterations 
had been made since the changes in the 
system which came into effect in 1995, and 
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that It wa 3 not proposed to make any altera¬ 
tions in the Programme for the present year. 
During the course of the present Session some 
suggestions were made to the Council that it 
would be advantageous if the Examinations 
could be spread over a longer period, since it 
often happened that candidates were prevented 
from taking certain subjects because they were 
set down for the same day as others for which 
they desired to enter. 

As it was evident that this was a question 
which affected the Local Committees rather 
than the ^Central office, the Council in April 
last addressed a circular to the Secretaries of 
all the Examination Committees, asking them 
to ascertain the views of their Committees as 
to the extension of time, and to report whether 
they thought if 9 or 10 days were available, 
instead of 5, it would be an improvement. 

There were at that time nearly 400 Centres 
to whom the circular was addressed. A little 
more than a half of them replied. Of the 
replies, about one-fifth were indifferent, rather 
more than two-fifths were in favour of the pro¬ 
posed alteration, and rather less than two- 
fifths were opposed to it. The opposition of 
most of the objectors was based on the diffi¬ 
culty of providing Superintendents for the 
examinations, and also of making provision for 
the very large number of examinations which 
are now held throughout the country, most of 
them at about the same time. It may be 
added that of the replies from the more im¬ 
portant Centres, a considerable majority were 
opposed. 

The Examinations Committee very carefully 
considered the replies to the circular, and they 
ultimately determined to recommend to the 
Council that the result of the enquiries did not 
appear to justify any alteration in the existing 
system. This recommendation was adopted 
by the Council, and consequently it is not pro¬ 
posed to make any change in the length of the 
time-table. 

In answering the circular, a great many of 
the Committees suggested that the work of the 
examinations would be very much facilitated 
if a single Superintendent could be permitted 
to supervise the examinations, when only a 
small number of candidates were present, in¬ 
stead of the existing rule being enforced, 
which requires at least two. 

The Society's Committee therefore added to 
their recommendation a suggestion that the 
rule as to Superintendents should be modified, 
$6 that where the number of candidates did 
not exceed ten, a single Superintendent should 


be considered as sufficient. This suggestion 
was also approved by the Council, and the 
alteration has been embodied in the rules for 
next year's examinations. 

The only other change of importance in the 
regulations refers to the syllabuses for modern 
languages. Up to last year the rule was that 
in all modern languages a student should be 
given a choice of translating passages of a 
scientific, technical, or commercial character. 
Last year, in consequence of a number of 
recommendations from Local Committees, it 
was determined to modify the syllabuses of the 
Advanced Stage of modern languages, so as 
to allow a student possessing a good literary 
knowledge of a language, without a familiarity 
with the technical terms of science or industry, 
to qualify. The change appears to have been 
appreciated, and was approved both by the 
students and the examiners. It has therefore 
been determined to extend it also to the Inter¬ 
mediate Stage. The syllabuses have accord¬ 
ingly been modified in the Programme for 
1910. 

The Council do not believe that this altera¬ 
tion will in any way lessen the commercial 
value of the examinations, since they are 
satisfied, as stated in last year’s report, that a 
student possessing an advanced literary know¬ 
ledge of a language, would be able to turn 
that knowledije to account in commercial pur¬ 
suits, and that he would soon be able to 
acquire a familiarity with the technical terms 
required in the special branch of industry or 
commerce in which he might be engaged. 

The examinations this year were held at 
414 centres in the week commencing March 
29th, and lasted from the Monday until the 
following Friday. The results were issued at the 
following dates :—^Advanced Stage, June 17th ; 
Intermediate Stage, July 19th; Elementary 
Stage, August 16th. Having regard to the 
very large numbers of papers to be dealt with, 
no prospect can be held out of the results being 
issued at earlier dates. 

The Commercial subjects included, as usual 
Book - keeping. Accounting and Banking, 
Shorthand, Typewriting, Economics, Precis- 
writing, Commercial Law, Commercial History 
and Geography, Arithmetic, Handwriting, and 
Modem Languages. The other subject of 
examination was Music, divided into Rudi¬ 
ments of Music and Harmony. 

The Society this year awarded 34 Silver and 
43 Bronze Medals, the former in the Advanced 
Stage, and the latter in the Intermediate. It 
also gave away money prizes to the value of 
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besides the prizes, amounting in all to 
j^30, provided annually by the liberality of the 
Clothworkers’ Company. 

The total number of candidates at the 
examinations of 1909 was 25,042 (Advanced, 
4,777; Intermediate, 11,076; Elementary, 
9,196). This is an increase of 2,535 upon the 

22.597 candidates of 1908, the increase being 
distributed over all three stages (Advanced, 
487; Intermediate, 1,038; Elementary, 920). 
The number of papers worked by these candi¬ 
dates was—Advanced, 5,433 ; Intermediate (in¬ 
cluding Theory of Music), 12,512 ; Elementary, 
11,069, or 29,014 papers in all. In addition to 
this there were 65 Shorthand and Typewriting 
candidates at the Special Army Examinations. 
In addition to these, again, there were 656 
candidates in Colloquial Modern Languages, 
and 392 m the Practice of Music. The total 
number of candidates who were examined in 
all subjects by the Royal Society of Arts 
during the year ending July last was, there¬ 
fore, 26,157. A comparative view of the 
numbers examined during the last five years 
(1905-9) is given in Table A (page 940). 

The considerable increase above noted (from 

22.597 to 25,042 candidates) was spread over 
practically all the subjects of examination, the 
only subjects showing a decrease being Italian, 
Spanish, and Swedish, and even in these the 
difference was very trifling^, Last year there 
were three candidates in Japanese and one in 
Hindustani. This year there are none in 
either subject, but for the first time Chinese 
appears on the list. It attracted two candi¬ 
dates. As has been the case for some 
years past, the greatest number of entries 
was in Book-keeping, which shows a total 
of 9,402 in all stages—nearly a thousand 
more than last year. The next largest number 
is Shorthand, in w^hich there were 7.480 papers 
worked—an increase of about 600. F'rench 
comes third. This subject has shown a steady 
increase of recent years, the numbers being 
3,287—an increase of about 500 over last year, 
and 1,200 over 1905. It is satisfactory to note 
that this subject is now attracting so large a 
number of candidates. It is also satisfactory 
to record a steady advance in Arithmetic. 
Not many years ago in reporting on the 
examinations, attention was drawn to the fact 
that this, among the most important of all sub¬ 
jects, did not receive a due measure of atten¬ 
tion. This year there were 2,185 candidates, of 
whom the largest proportion (1,393) were in the 
Elementary Stage ; last year 1,788 entered. It 
is still to be desired that more candidates 


should enter for Arithmetic in the two higher 
Stages, especially in the Intermediate. Another 
popular subject is Typewriting. This year there 
were 2,092 candidates, of whom just half were 
in Stage 1. Last year there were 1,909. 

The above are the only subjects attracting 
such large numbers, though nearly a thousand 
(precisely 982) entered for Handwriting and 
Correspondence in the Elementary Stage. For 
German there were 835 candidates ; last year 
there were 740. This is a good proportionate 
increase, which shows itself in all the stages. 
For English there were 423 candidates—^34^9 in 
Stage 11 . and 74 in Stage III. This is an in¬ 
crease on the 353 candidates of last year. For 
Accounting and Banking there were 369; last 
year there were 288. Commercial History and 
Geography, taking all three Stages together, 
produced 370 candidates, last year there were 
344- The increase here was in the upper 
Stages, in the Elementary (which does not 
include History, there was a decrease). In 
Economics there were 138, as against 105. 
Free is-writing 169—last year 152. Commer¬ 
cial Law has only a nominal increase—216 
against 214. Spanish, as mentioned above, 
shows a slight falling off. There were only 
240 candidates this year—last year there were 
259. In Portuguese the numbers are actually 
equal—34 ; and there were in both years 9 
candidates for Danish and Norwegian. Thir¬ 
teen candidates came up for Russian; last year 
there were 8. Eight entered for Swedish and 
13 last year. The two candidates for Chinese 
both passed in the Intermediate Stage. The 
numbers of papers worked in all the different 
subjects of the three Stages are given in detail 
in Table G (page 943), while Table B (page 
941) gives the numbers of papers worked in 
each subject in the two higher Stages in each 
year from 1905 to 1909 inclusive. 

While the increase in the candidates in 
Stages III. and II. is very satisfactory, as 
much can hardly be said of the character of 
the papers. So far as can be judged by per¬ 
centages of failure and success, the increase in 
numbers does not seem to be accompanied by 
improvement in quality. The percentage of 
failures in Stage HI. in many subjects show a 
decline from the average, and are generally 
higher than last year. In Shorthand, the per¬ 
centage of failures (75 per cent.) is very high 
indeed, much higher than it ought to be. But 
it may be taken as fairly certain that the 
standard has not been raised, and it may b i 
added that a very careful revision of the papers 
made it quite clear that it would be impossible 
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'without a serious lowering of the standard, to 
pass any of those who failed. The reason for 
this is certainly that candidates insist upon 
entering for a much higher speed than they 
are capable of taking. If many of those 
who had entered for the Advanced Stage 
(140 and 120 words a minute) had been con¬ 
tent with the Intermediate Stage (100 and 
80 wofds a minute) they would certainly have 
passed; and in the same way a proportion 
of those who failed in the Intermediate 
Stage (though here the failure percentage was 
lower) might have taken the easier certificate 
in the Elementary Stage, and deferred for 
another year the more difficult one in Stage II. 
At the same time it may be remarked that the 
percentage of failures in Shorthand examina¬ 
tions always seems a good deal higher than 
the usual percentage failure, which as a rule 
may be expected to be about 33’33. In 
Arithmetic also there is a distinct falling otf 
from last year, and so there is in Commercial 
History and Geography. This was noticed 
by the examiners. On the other hand, though 
there was a large percentage of failures in 
Precis-writing, there was improvement in the 
general character of the papers. In all the 
modern languages there is progress. There are 
generally less failures, and the work is better. 

And it must be borne in mind that the quality 
of the papers must not be wholly judged by the 
percentage of failures and successes. This 
percentage is lowered by the larger number 
of inferior papers. The quality of the work 
of those at the head of their class remains 
the same. Every year there is sent in, in many 
at all events of the subjects, a certain pro¬ 
portion of work of a genuinely brilliant cha¬ 
racter. There are very often a few papers 
which stand out from the rest by their 
superiority. To some extent these are marked 
by the award of medals, but often they could 
only receive their due credit if they were 
placed in a class by themselves. 

With regard to Stage II., the percentages of 
failure in all subjects do not differ very widely 
from the usual average of recent years, though 
they are higher than last year. The proportion 
of First-glasses is distinctly low, and, on the 
whole, the work was hardly up to the standard 
of recent years. In English there was im¬ 
provement. In Book-keeping the character of 
the papers showed a falling off, and there was 
too large a percentage of failures. In Type- 
Wti|ing the standard was not maintained. The 
Sfune may be said of modem languages 
gi^etally; in German the papers were, on the 


whole, worse than they have been for some 
years. In the whole of Stage II. it may be 
said that the work was below the average, and 
much below the standard of last year, when 
the papers altogether reached a fairly high 
level. ' 

Table C (page 942) and Table D (page 942) 
show the percentages of failures and successes 
for all subjects in the two upper stages for the 
present year. The number of entries in some 
of the smaller subjects is insufficient for such 
calculations to have much value, but the per¬ 
centages are given for the sake of completeness. 

Table E (page 942) gives percentages of 
successes and failures in all three stages for 
the last five examinations. 

In the Elementary Stage, a marked and 
steady improvement is evident, indicating pro¬ 
gress in the character of the teaching, and 
in the attainments of the candidates. This 
stage has shown distinct progress in every 
way since its establishment in 1901, and 
affords very distinct evidence of advancement 
in the class of instruction given in the 
secondary schools of the London County 
Council, and other educational authorities 
throughout the country. 

Table F (page 942) shows the progress made 
by the Elementary Examination since the 
Stage was established in 1901. It gives the 
number of candidates in each year with the 
number of papers worked; also the number of 
subjects of examination. 

In the Elementary Stage the 9,196 candi¬ 
dates worked 11,069 papers, so that, as is 
always the case, a large proportion of the 
candidates in this, as in the higher stages, 
were content with a single subject. Book¬ 
keeping attracted the largest number, 3,340; 
next was Shorthand, 2,443. The next largest 
subject was Arithmetic, for which there were 
1,393. In French, there were 1,258. Then 
comes Typewriting, for which 1,010 candidates 
presented themselves; in Handwriting and 
Correspondence, 982. In German the numbers 
were 348. In Commercial Geography 246. 
Spanish attracted 61 entries, and Italian 18. 
In all 7,366 certificates were granted to 
successful candidates, and there were 3,703 
failures. It is gratifying to notice that with 
the considerable increase of numbers there 
has been a remarkable increase in the per¬ 
centage of success. Commercial Geography 
shows a falling off of 30 from last year; in 
Spanish there are 17 less, and in Italian 7. 
All the other subjects show an increase. 

Table G (page 943) gives in detail the results 
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of the present year’s examinations. It gives 
the number of papers worked in each subject 
in each stage, with the corresponding successes 
and failures. 

Two fresh Tables have been added to this 
year’s Report — Tables H and K on page 
944. They show the proportion of failures in 
each subject in the two higher stages at the 
examinations of the last five years, including 
the present year. Their object is to indicate, 
as far as such figures can indicate, the 
general standard which it is attempted to 
preserve in each stage. It is of course im¬ 
possible to establish identical standards for 
different subjects. No one could say what 
would be an identical standard for Arith¬ 
metic, Book-keeping, Shorthand, and French. 
Still it is possible by the aid of experience to 
approximate to a similar standard, even in 
subjects of a totally different character, and 
it may be taken as certain that the same 
standard is fairly well preserved in each par¬ 
ticular subject. The results of necessity vary 
from year to year, and it is generally the case 
that when there is anything like a sudden in¬ 
crease of numbers in a subject, the proportion 
of failures increases. 

It may also be said, as is mentioned in 
another part of this report, that when the 
numbers upon which the percentages are 
based are small, the percentages themselves 
are practically meaningless. In those subjects 
in which there are only a very few candidates, 
no useful conclusion of any value, for purposes 
of comparison, can be drawn. Another point 
worth mentioning is that the standard is pur¬ 
posely kept rather lower in subjects for which 
there are very few entries, and which therefore 
seem to require encouragement. In such sub¬ 
jects as Russian, Danish, Swedish, Chinese or 
Japanese, the standard to which the candi¬ 
dates are expected to work has no sort of rela¬ 
tion to the definite standard which has been 
established by long experience in the more 
popular subjects. 

A report on the Practical Examinations in 
Music has been published in the Journal.* 
392 candidates were examined —a decrease of 
40 as compared with the 432 last year; of these 
298 passed and 94 failed. These exami¬ 
nations have been carried on continuously 
since they were established in 1879. The 
numbers have never varied very widely. In 
the first year 117 candidates were examined. 
The numbers increased gradually to 276 in 
1891, and to 393 in 1895. The largest number 

• See fournalt July Qthf X 909 i vol. Ivii, p. 696, 


yet examined was 566 in 1900. During the 
last few years there has been a small but 
steady diminution in the numbers, the reason 
for which is not very apparent. The standard 
has not varied greatly, but is now a little 
higher than it was. The general level of 
attainment is considered by the examiners to 
have risen slightly of recent years. 

For the VivA Voce Examinations held this 
year in Modern Languages 656 candidates 
entered—a slight increase on last year, when 
there were 613. These examinations were 
started in 1902, when 280 candi<fetes were 
examined. The numbers rose to 681 in 
1904, after that there was a slight fall¬ 
ing off. Examinations were held this year in 
French, German, Spanish, and Italian ; there 
have also in previous years been a few entries 
for Portuguese, but none entered this year. 
The numbers were—French 472, German 146, 
Spanish 25, Italian 13. The increase is prin¬ 
cipally in German, for which last year only 100 
entered, whereas there were 146 in 1909. 

The Examiner in colloquial French reports 
that with a slightly larger number of candi¬ 
dates, the percentage of successes is higher, 
though fewer passed with distinction. The 
German examiner speaks favourably of his 
results—102 out of 146 having passed, 32 of 
them with distinction. Spanish is, as last 
year, less satisfactory, 13 only out of 25 having 
passed, and only i with distinction. This 
result is unexpected, seeing how successful the 
\\Titten examinations in Spanish are. It is to 
be regretted that more of the successful can¬ 
didates do not take up the study colloquially. 
The Italian examiner remarks on the fluency 
with which most of the candidates spoke. 
There were only 13 candidates, of whom one 
failed. 

A report containing further details of these 
examinations, giving a list of the places where 
they were held, <S:c., will appear in a forth¬ 
coming number of the Journal. 

It is much to be desired that these colloquial 
examinations should attract a larger number 
of candidates. Facilities for the acquirement 
of a conversational knowledge of foreign lan¬ 
guages are now m^rre abundant than formerly, 
and the independent test provided by the 
Society’s examination must of necessity be 
useful. The certificate also must be valuable 
evidence of proficiency. It should be noted 
that these examinations are offered to students 
at, or probably under, their actual cost. 

The examinations in Rudiments of Music 
and Harmony were carried on as usual at the 
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same* time as the Commercial examinations, 
and the results appeared as part of the re¬ 
sults of the Intermediate Stage. The total 
number of candidates shows a slight falling 
off as compared with last year, though a 
slight increase on the previous two years. 
This year there were 699, compared with 716 
in 1908, 641 in 1907, and 632 in 1906. The 
falling off was in the first-named section, 
there being a small increase in the second. 
In Rudiments of Music 455 candidates pre¬ 
sented themselves, whereas last year there 
were 482. In Harmony there were 244, as 
compared with 234. Of the 455 candidates 
in Rudiments of Music, 380 passed and 75 
failed. Of the candidates in Harmony, 183 
passed and 61 failed. The examiner, on the 
whole, reports favourably on the results, and 
indeed the proportion of successes to failures 
was much higher this year in both divisions 
of the examinations. 

At the request of the Army Council, the 
Council in 1907 arranged to hold a special 
annual Examination in Shorthand for soldiers. 
The first examination in Shorthand was held 
that year, when, out of 40 candidates enter¬ 
ing, 26 passed; the second was in April, 
1908. There were in all 84 candidates, of 
whom 67 passed and 17 failed. A silver 
medal was awarded to the best candidate in 
the Advanced Stage. 

This year the entry was not so large, there 
being only 60. There were 30 centres in the 
United Kingdom, India, South Africa, and 
These examinations this year, as last, 
were held in April. Of the 60 candidates, 41 
passed and 19 failed. In the Advanced Stage 
there were 2 First-class and ii Second. In 
the Intermediate Stage there were 18 First 
and 15 Second. Though the results are not 
as good as last year, the percentage of 


successes, 75, is above the average. Last 
year it was 77. 

Last year, also at the request of the 
Army Council, similar examination for soldiers 
in Typewriting was arranged. There were 
only 5 candidates, and 4 of them passed, 
I Advanced, 2 Intermediate, and i Elemen¬ 
tary Grade. The solitary failure was in the 
Elementary Grade. The examinations were 
held at 3 centres in the United Kingdom. 
This year there were again 5 candidates, 2 
in the Intermediate, and 3 in the Elemen¬ 
tary Stage. All passed, the two in Stage II. 
securing First-classes. All the work was 
good. The Examinations were held at 4 
centres 111 the United Kingdom and India. 
As the number of entries are so few, it is not 
intended to continue the Typewriting examina¬ 
tions. 

The Examination Programme for iqio was 
issued three weeks ago. In it will be found 
the fullest possible information about the 
Examinations, a Syllabus of each Stage of 
each subject, and the papers .set in 1909. 
The attention of both teachers and students may 
be drawn not only to the Syllabuses but also 
to the remarks of the various examiners on the 
results of last year. It will be found that these 
contain many valuable and helpful sugges¬ 
tions, and the work of the candidates year 
after year shows that far too little attention is 
paid to them. Teachers especially should 
study these remarks, and be guided by them 
in the instruction they give to their pupils. 
The remarks of each examiner follow his 
examination paper in the Programme for each 
year. * 

• The price of the Programme (ia8 pages) is 3d , post free 
4id. Copies can be obtained on application to the Secretary 
of the Royal Society of Arts, Adelphi, London, W.C. Pro¬ 
grammes containing the papers set in 1905, b, 7, 8 can also 
be obtained at the same price. 


Table A.— Candidates Examined in 1905-6-7-8-9. 




X905. 

1906. 

1907. 

19c6. 

1909. 

II' 

^ Stage III.—Advanced. 

4.278 

4.362 

4.279 

4.283 

4.770 

Stage II.— Intermediate (in¬ 
cluding Theory of Music).. 

9.578 

9,572 

9,752 

10,038 

11^076 

|j 

Stage I.—- Elementary ...... 

7,397 

7 . 4*5 

7.692 

8,276 

9.196 


Totals. 

21,253 

*>.359 

21,723 

22,597 

25,042 

Italic (Practice) . 

418 

467 

457 

432 

392 

OoU^ttttl Modem Languages . 

681 

644 

629 

615 

1 656 

Candidates. 

— 

40 

1 89 

• 


Totals in all subjects. 

22 . 35 ** 

22,470 

22,849 

23,733 

26,155 
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Arithmetic . 

English. 

Book-keeping .. .. 
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Typewriting .. •. .. 
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^Pr^cis Writing .. 

Commercial Law .. .. 

Accounting and Banking 

French.. ,. 

German. 

Italian . 

Spanish. 

Portuguese . 

Russian. 

Danish and Norwegian.. 

Hindustani .. 

Swedish.. .. 

Japanese. 

Chinese. 

1 

1 
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Table C. 


Percentages of Successes and Failures, 
Adtanced Stage, 1909. 


c 

First- 

class. 

Second- 

class. 

Failures. 

Arithmetic . 

20*86 

31-66 

47-48 

English. 

13*50 

55*40 

31*10 

Book-keeping. 

8*20 

5037 

41*43 

Commercial History and 
Geography . 

17-40 

32-60 

50*00 

Shorthand . 

6*66 

19*44 

73*90 

Typewriting... 

17*06 

S 3 'i 8 

29-76 

Economics . 

24*62 

50-76 

24-62 

Precis-writing. 

33*90 

35 ‘SO 

30*60 

Commercial Law. 

10*64 

55 

do 

0 

Accounting and Bank¬ 
ing . 

13-82 

56-10 

30-08 

French... 

17-24 

58-02 

24*74 

German. 

3'-42 

42-29 

2629 

Italian . 

5*-38 

33-34 

14*28 

Spanish. 

27*00 

4400 

29*00 

Portuguese . 

8o-8o 

19*20 

0*00 

Russian.. 

75*00 

25*00 

0*00 

Banish and Norwegian 

44*50 

44*50 

ri*oo 

Swedish. 

50-00 

37*50 

12*50 


Table D. 


Percentages of Successes and Failures, 
Intermediate Stage, 1909. 



First- 

class. 

Second- 

class. 

Failures. 

Arithmetic . 

23*12 

41*50 

35-38 

English . 

7*45 

61-32 

31*23 

Book-keeping. 

10*04 

59*22 

30*74 

Commercial History and 
Geography . 

10*20 

56-50 

33*30 

Shorthand . 

14*70 

48-66 

36-64 

Typewriting. 

28*32 

40*09 

3 x *59 

Economics . 

23*30 

49*30 

27*40 

Prdcis-wiiting. 

22*43 

45*79 

3178 

French. 

9*32 

6x35 

29*33 

German .. 

9*94 

43*91 

46*15 

Italian . 

50*00 

32*00 

18 *00 

Kjpanish . 

32*22 

41*12 . 

26*66 

I^ortuguese .. 

62*50 

37*50 

0*00 

Russian %..... 

33*33 

33*33 

33*34 

CUaeie..|.... 

50-00 

50*00 

0*00 


Table E. 

Percentages of Successes and Failures in 
ALL Stages 1905 ^)-7-8-9, 


Advanced (Stage III.). 



X905- 

1906. 

1907- 

1908. 

i;o9. 

First-class .. 

14-20 

12*86 

15-00 

12*99 

I2*6o 

Second-class 

51*00 

49*92 

47-80 

51*95 

44‘6o 

Failures_ 

34*80 

37*22 

37-20 

35*06 

42*80 


Intermediate (Stage II.). 


First-class .. 

17*00 

20-77 

‘0-45 

22 -(X) 

X3*3i 

Second-class 

50*40 

47*32 

50*25 

5040 

53*75 

F'ailures.... 

32*60 

31*91 

30-30 

27*00 

32-94 

Elementary (Stage I.). 

Passes .... 

57*00 

1 

59*39 

59-62 

64-45 

66-54 

Failures .... 

43*00 

' 40*61 

40-38 

35-55 

33-46 


Table F. 


Elementary Examinations, Stage I. 


Year. 

No. of 
candidates. 

No. of 

papers worked. 

No. of 
subiects. 

1901 

3902 

4458 

8 

1902 

4371 

4807 

8 

1903 

538* 

6020 

8 

1904 

6401 

7203 

9 

X905 

7397 

8427 

10 

1906 

7425 

8537 

10 

1907 

7692 

89s* 

10 

1908 

8276 

9811 

10 

1909 

9196 

11069 

10 


































TABLE G.— Showing thl detailed results of the 1900 Examinations held at 414 Centres. 
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Table H. 

Percentages of Failures in all Subjects, Advanced Stage, 1905-^7-8-9. 



1 

1905. 

1906. 

1907. 

1908. 

1909. 

Arithmetic. 

33*12 

33-‘>2 

* 5-*3 

33-67 

47-48 

English . 

38-55 

36-50 

40*00 

41*50 

37*10 

Book-keeping . 

31*35 

3610 

32*04 

33-93 

4>-43 

Commercial History and Geography .. 

4584 

48*40 

32-14 

37-93 

50-06 

Shorthand. 

4400 

52-69 

62*18 

45*70 

73-90 

Typewriting . 

34-00 

3361 

3110 

23*70 

29-76 

Economics. 

27*00 

25*53 

30-51 

32*07 

24*62 

Precis-writing . 

50-50 

^0-48 

41*67 

28*00 

30*60 

Commercial Law ... 

44*40 

37-06 

30*45 

43*00 

33-80 

Accounting and Banking. 

29-33 

31-06 

32*12 

30*21 

30-08 

French .. 

28*30 

30-55 

30-45 

31*96 

24 74 

German . 

37*30 

28-70 

27*00 

34*73 

26*29 

Italian . 

4*80 

18-75 

14*40 

14*28 

14*24 

Spanish . 

30*75 

34-83 

35*15 

27*27 

29*00 

Portuguese . 

0*00 

11*70 

0*00 

0*00 

0*00 

Russian. 

14*30 

0*00 

0*00 

0*00 

0*00 

Danish and Norwegian .. •.. 

000 

0*00 

1 

25*00 

16*66 

11*00 

Swedish. 


0*00 j 

•• 

0*00 

12-50 


Table K. 


Percentage of Failures in all Subjects, Intermediate Stage, 1905-6-7-8-9. 



1905. 

1906. 

1907. 

1908. 

1909- 

Arithmetic. 

29*00 

37-89 

34*50 

, 34-38 

35-38 

English . 

34*10 

26*25 

36-30 

37-54 

3‘-*3 

Book-keeping . 

26-39 

24*71 

27-34 

23*31 

30-74 

Commercial History and Geography ,, 

33*34 

35*20 

50-80 

i 33*33 

33*30 

Shorthand. 

42*00 

38-5* 

27*70 

26-15 

36-64 

Typewriting . 

32-68 

31*92 

31*59 

22*26 

31*59 

Economics. 

18*14 

32*20 

26*67 

. 30-77 

27-40 

Precis-writing . 

40-38 

35*07 

43*94 

33*33 

31-78 

French . 

24*35 

32-33 

29-64 

20*00 

29*33 

German... 

24*44 

8*30 

34*33 

20*00 

35'53 

* 3-55 

35*00 

4 h*i 5 

1800 

Italian... 

13*00 

Spanish*. 

38*75 

18*29 

35-84 

27*90 

26*66 

Portuguese 1 . 

0*00 

38-57 

0*00 

0*00 

o*oc 

Russian .. 

30*00 

33-34 

44*45 

0*00 

33*34 

Banish and Norwegian . 

• • 

20*00 

0*00 

9*09 

.. 

Swedish. 

• • 

60*00 

83-33 

0*00 

a • 

Japanese . 

66*60 

100*00 

.. 

33*34 

• t 

Hindustani .. 

50*00 

,, 

• • 

0*00 

• • 

Chinese . 

• • 

•• 

V • 

:-- 

•• 

0*00 
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THE RELATIONSHIP OF MANURING 
TO MEAT PRODUCTION.* 

It has long been known that a large increase of 
herbage is secured from many classes of grass land 
through the use of certain artihcial manures* but in 
most cases the effects of the manures have been tested 
by simply weighing the increase secured. Sometimes 
the u^vestigation has been carried further* and the 
herbage grown with and without manure has been 
separated into its constituent plants, and an attempt 
has been made to estimate the improvement in 
quality by the increase of such plants as clovers, and 
the suppression of such plants as sorrel and other 
weeds. In addition to such a botanical separa¬ 
tion the herbage has sometimes been submitted to 
chemical analysis, and an attempt has been made to 
gauge the feeding value by the percentage and abso¬ 
lute weight of proteids, fats, and carbohydrates, and 
by the digestibility of the fibre. All these methods 
convey useful information, but as the ultimate object 
of producing herbage is to feed animals, and as no 
laboratory method can perfectly interpret the pro¬ 
cesses in an animaPs stomach, it occurred to me that 
useful information might be got by utilising the 
animals themselves to pass judgment on the results. 

My work has been chiefly confined to experiments 
on grass-land, and on grass-land they have been 
chiefly concerned with pasture as opposed to hay. 
In the United Kingdom there are some 34,000,000 
acres under grass (apart from mountain grazings), 
and of this, 24,000,000 acres are grazed and 10,000,000 
are cut for hay. Clearly, therefore, the grazed area 
is of much more importance than that which is used 
for hay. To exclude stock from plots on a pasture, 
and to test the results of applying manures by weigh¬ 
ing and analysing the herbage, must lead to a fal¬ 
lacious conclusion, for the reason that the mere ex¬ 
clusion of the stock encourages one set of plants and 
represses another, and the experiment resolves itself 
into one not on pasture, but on hay. 

In i8q6 the county of Northumberland rented a 
farm (Cockle Park) of 400 acres, of which I was 
given the scientific direction. A clay-field of uniform 
character, that had been under pasture of a poor 
type for many years, was divided by fences into ten 
plots of 3-^ acres each. Three acres of each plot 
had been grazed by sheep each summer for the past 
thirteen years, the herbage of the sub-plot of ^ acre 
being annually made into hay. Specially selected 
sheep have been used for grazing the plots, the animals 
being individually weighed at the beginning of each 
season, and monthly during the progress of each 
grazing season. The health of the sheep on the 
comparatively limited grazing area of three acres has 
been all that could be desired, and any individual 
idiosyncracies have been eliminated by the number of 

> * Abstract of a paper read by Proletior Sonerville before 
th^ Agricultural Sub-Section of the British Association at 
Winnipeg, 1909. 


sheep (usually six to twelve) that grazed each plot.. 
The system of experiment (“manuring for mutton 
and the results have attracted a large amount of 
attention, and, aided by the Board of Agriculture, 
the experiments have been repeated, in part or in 
whole, in several parts of England and Scotland. It 
is only necessary here to call attention to the leading 
results, and chiefly to those obtained during the first 
nine years, the scheme being primarily designed to 
cover that period. 

Lime has been used in two ways: (i) In two 
dressings of 4 tons per acre, and (2) in three dressings 
of I ton per acre as a supplement to superphosphate. 
The former system is a very old one and popular 
with fanners, but neither at Cockle Park nor 
elsewhere have the experiments shown it to be 
efficacious or profitable. At Cockle Park it only 
accounted for an average annual live-w*eight increase 
(which, for short, may be called mutton) of 12 lb. per 
acre. Under the second method the i J tons of lime 
have produced an average annual increase of 22 lb. of 
mutton, and have left a small profit, as against a large 
loss in the other case. Basic slag, used in the first 
year only, at the rate of 10 cwt. per acre and a cost 
of 23s 6d.. has produced an average annual increase 
of 80lb. of mutton. Valuing this at 3|d. per lb., 
and deducting the cost of the manure, it means that 
a single expenditure of 23s. fid. has given a clear 
annual gain of 22s. 3d., or nearly 100 per cent, per 
annum, and even at the end of nine years the effects 
of the slag are by no means exhausted. On an 
adjoining plot 10 cwt. of basic slag had also been 
used, 5 cwt. being put on the first year and 5 cwt. at 
the end of the third. This method of treatment has 
produced an average increase of fifi lb. of mutton, 
and although the profit here has also been large 
(averaging i8s. per acre per annum), it is considerably 
short of that secured under the other method of using 
the same manure. This result has been confirmed at 
the other duplicate stations, and shows that it is 
better to stimulate the superior plants by a large 
initial dose of phosphates than to spread the use of 
the phosphates over a longer period. 

When the source of phosphoric acid was super¬ 
phosphate instead of basic slag the cost was con¬ 
siderably greater, and the actual w'eight of mutton 
produced was distinctly less (57 lb. per acre per 
annum as against fifi). The annual profit was there¬ 
fore reduced from i8s. to 135. 9d. per acre. 

Adding potash to phosphate increased the yield of 
mutton to the extent of just covering the outlay 
involved. 

When nitrogen in the form of sulphate of ammonia 
was used the yield of hay was increased some 25 per 
cent., but the annual production of mutton was 
actually reduced from 57 to 541 b. per acre per 
annum. This result was also obtained at all the 
stations, and shows how far mere weighing of the 
herbage may lead one astray. 

Other manurial 9u1>stances > (cakes, residues, and 
dissolved bofies) were also tried, but the results of 
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these, being more complicated, need not be discussed. 
Mention may, however, be made of the fact that at 
Cockle Park at the end of the ninth year a further 
dose of 10 cwt. of basic slag was applied per acre to 
the plot that had received a similar dose nine years 
previously, and the effects were soen in a large 
increase of mutton in the following years (1906, 1907, 
and 1908). This proves that there is little ground 
for the popular belief that grass • land fails to 
respond to a second application of a phosphatic 
manure. At one of the duplicate stations basic slag 
was applied to a plot in the middle of June, and 
before the grazing season was over the effects were 
clearly reflected in the growth of the sheep and in 
the appearance of the pasture. In the following 
year this plot, which had been the worst of the 
series, became the best. The opinion hitherto held 
that an insoluble phosphate, like basic slag, should 
be applied some months ahead of the growing 
season, must therefore be revised, equally good lesults 
following application when the herbage is in vigorous 
growth. 

These experiments seem to show that probably no 
crop on the farm offers opportunities for more profit¬ 
able use of artificial manures than poor worn-out 
pasture. 


MARBLE WOOD OR ZEBRA WOOD. 

The Government of India are issuing a series of 
short monographs dealing with some of the more 
important India timbers, and one entitled ** Andaman 
Marble Wood or Zebra Wood** {Diospyros Kurzii\ 
Hiem), by Mr. R. S. Troup, F.C.H., Imperial 
Forest Economist to Government, supplies informa¬ 
tion about a valuable product but little known in this 
country. The tree, which is an evergreen, is dis¬ 
tributed throughout the Andamans, and is also found 
in the Nicobars and Coco Islands, in semi-deciduous 
and evergreen forests at elevations of about 50 to 
200 feet above the sea. It grows to a height of from 
40 to 60 feet, and a girth of 5 or 6 feet. Like the 
** calamander wood *’ of Ceylon, marble wood is a 
variegated ebony, the chief value of which for orna¬ 
mental purposes lies in the remarkable effect pro- 
duped by alternating streaks of black and grey. 
Mr. Troup sent samples of the wood to Mr. 
Herbert Stone, of Birmingham, the well-known 
specialist on timbers, and the latter reported 
that the wood was well-known in England to 
turners and makers of “ Tunbridge ware,” but 
that it is surprising how rarely one sees it in use. 
Mr. Stone could not recall having seen a piece of 
furniture in which marble wood was used. Neverthe¬ 
less it is highly spoken of by men in the trade, and 
there can be no doubt that all that could be sent over 
to England would be readily bought up. The greater 
the contrast between the darker and lighter bands the 
more valuable would the timber be. It is a true 
•turner’s wood and when polished has a very fine effect. 


Altogether Mr. Stone and the experts he consulted 
considered it one pf the handsomest timbers in the 
world. In the present monograph there are photo¬ 
graphic illustrations of fifteen specimens, and one can 
quite realise the statement that the wood readily takes 
a high and fine polish. In seasoning it requires great 
care, but the marble wood planks received by the 
author from the Andamans have shown less tendency 
to warp and split than many other Indian woods. A 
small trial consignment of 8^ cwt. sold a great many 
years ago in London fetched at the rate of;^2 158. 
per ton weight, but regular consignments at the pre¬ 
sent time would probably bring a much higher price. 
The forests of the Andamans and other islands 
being practically unexplored it is impossible to esti¬ 
mate the future out-turn. At the same time it 
might prove well worth while exploiting the woods, 
for so handsome a wood is peculiarly suitable for 
cabinet work, ornamental furniture, walking sticks, 
fancy-boxes, car\ing, turning, inlaid work, picture 
frames, &c. Enquiries regarding the timber should 
be addressed either to the Deputy Conservator of 
Forests, Port Blair, Andamans, or to the Imperial 
Forest Economist, Dehra Dim, United Provinces, 
India. 


ORIENTAL STUDIES. 

The Report of the Committee, appointed by the 
Treasury as far back as April, 1907, to consider the 
organisation of Oriental Studies in London, was 
issued as a Parliamentary Paper (Cd. 4560) on the 
25th inst. A very full report of it appears in The 
Times of the 27th. 

The Committee recommend the establishment in 
London of a School of Oriental Languages, under 
the control of the University of London. The esti¬ 
mated annual cost of the proposed school is 12,725 
a year, and an initial grant is also suggested. The 
staff proposed includes a director, five professors, 
nine readers, sixteen native assistants, librarian, 
secretary, Arc. The languages in which it is sug¬ 
gested that instruction should be given in the first 
case are Turkish, Arabic, Persian, Hindi, Hindustani, 
Bengali, Marathi, Gujarati, Tamil, Telugu, Kanarese, 
Burmese, Malay, Chinese, Japanese, Swahili, and 
Hausa; and it is suggested that later on instruc¬ 
tion may also be required in Assamese, Punjabi, 
Tibetan, Pashto, Cinhalese, Melanesian and Poly¬ 
nesian languages, Siamese, Amharic, Luganda, 
Somali, Yoruba, and Zulu. 

Attention may be dr-’wn to the fact that for many 
years past this Society has endeavoured to encourage 
the study of Oriental languages by offering to hold 
examinations in them. Syllabuses have been pre¬ 
pared, and issued in the Examination Programme, 
for Japanese, Chinese, and Hindustani. Medals and 
money prizes have been offered in each subject. 
Nevertheless the number of candidates has been 
absolutely insignificant. For many years there were 
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none at all, and during the past five years or so there 
have been only one or two candidates in each subject. 
The response to the offer having been so extremely 
poor, the Society has never been encouraged to 
organise examinations in other Oriental languages, 
though it certainly would have been prepared to have 
done so had there been any probability of an adequate 
response. It is to be remembered that the examina¬ 
tion of one or two candidates involves a pecuniary loss, 
since the expense incurred is very much the same as 
for a larger number. 

THE EVOLUTION OP A BREED OF 
CATTLE.* 

Nearly every breed of cattle is a combination of 
several breeds; a result of crossing again and again 
and of subsequent ** pure ’* breeding. The modem 
Aberdeen-Angus breed is a case in point. It is the 
result of perhaps fewer crossings than some other 
breeds; but the ingredients used in its production 
are so decidedly varied, that a consideration of the 
way in which it has been formed yields the most highly 
instructive results. 

In addition to the Urus, which became extinct in 
the Bronze Age, half a dozen different kinds of cattle 
have come to Britain at different times—viz., (a) the 
black Celtic race, which came in before the Urus was 
extinct; {h) the “ brown ” race, black with a brown 
stripe along the back and a tan muzzle, which pro¬ 
bably came with the Belgas; (c) the white race, 
brought in by the Romans ; {d) the red race, brought 
in by the Anglo-Saxons; {e) the hornless race, 
brought in by the Norsemen; and (f) the large 
flecked race imported from Holland in the seven¬ 
teenth and eighteenth centuries. 

When the Norsemen brought over their hornless 
cattle the rest of Scotland was occupied by the black 
Celtic race, with a considerable infusion of brown 
Belgm and a smaller infusion of white Romans. 
These were all horned. In the eighteenth century 
many large cattle of the Dutch flecked race were 
taken to the North-East of Scotland and crossed 
with the small native cattle, with the result that the 
native cattle gradually acquired the size of the flecked 
cattle. All this time the Norse cattle had been bold¬ 
ing the sea-boards of Forfar, Kincardine, Aberdeen, 
and Banffshires. In the middle of the eighteenth 
century a demand arose in England for hornless 
cattle ,* and to meet this demand the farmers in the 
North-East of Scotland ^crossed their homed cattle 
with the Norse hornless ones, with the result that the 
horns of 'the homed ones were removed. By select- 
iitg breed stock that were black in colour, large in 
size, and hornless, the North-East farmers eliminated 
the undesirable characters of the various races of 
cattle that had been introduced* to, their countjy^ and 
eventually produced their present breed. 

• Abstract of a paper read by Professor J. Wilson, B.Sc., 
before the Agricultural Sub-Secttoh of the British Associa¬ 
tion at Winnipeg, 1909. 


HOME INDUSTRIES. 

The Insurance of the Poor ,—The opposition to the 
Assurance Companies Bill grows, and it may be hoped 
that the Government will not press it through the 
House of Commons this year. It has passed the 
House of Lords, but Lord St. Aldwyn and other 
peers expressed considerable doubt as to whether it 
was well considered. Lord St. Aldwyn spoke of it 
as a ** whitewashing Bill,” and that accurately de¬ 
scribes it, in so far as it relates to industrial insurance* 
As ail know, there are great abuses in connection 
with this branch of insurance business. Large sums 
are taken from the working-classes every year by in¬ 
dustrial insurance companies, who give a very inade¬ 
quate return, or none at all. In a case recently before 
the Courts it was proved that the plaintiff had paid 
over ;£'9I in return for a possible For loans, 

where it is impossible lor the company to lose, as much 
as 10 per cent, interest is charged. In the case of 
policies where there is no insurable interest some 
of the companies instruct their agents to All in the 
object of the insurance as **funeral expenses;” and 
the agents do not ^hesitate to forge the signatures of 
persons upon whose lives assurances have been pro¬ 
posed without their knowledge by other persons. In 
one case tried during the past summer, forging of the 
signature of the person who was insured by the agent, 
and absolute ignprance by the assured until many 
years after, were proved. The company went to the 
Court of Appeal, which, without hesitation, dismissed 
the appeal with costs. In his judgment the Master 
of the Rolls, referring to the agent concerned, said, 
“ Now what is the position of this man } He is a 
su()erintendent of the company, and he is appointed 
under the terms of a written appointment contain¬ 
ing a clause which puts a temptation in the 
way of a superintendent to which a superintendent 
ought never to be exposed. It is part of the terms 
of his appointment that it is his duty to increase the 
business of the company in his superintendency not 
less than 6s. per week. That is a frightful temptation 
to put in the way of a superintendent, and an induce¬ 
ment to him to go, as this one did to the plaintiff, 
and to obtain a proposal from him regardless whether 
there was any * insurable interest.* *’ It is not too 
much to say that there are hundreds and thousands 
of industrial insurance policies taken out every year 
that are fraudulent, policies where the signatures are 
forged, policies where there is no insurable interest, 
policies taken out owing to all sorts of false repre¬ 
sentations. The Attorney-General recently admitted 
in Parliament that these abuses exist. Of course, 
the Insurance Companies’ Bill now before the House 
of Commons will not legalise fraudulent representa¬ 
tion of any kind, but if it becomes law it will make 
effective a vast mimber of policies that are now 
avoidable, and will legitimatise much of the gambling 
in lives that now takes place. It proposes to repeal the 
Act of George IIX« irhtch prohibits insurance of lives 
when the persons inskiring have no interest in the life 
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or death of the persons insured, and to extend to 
what experts consider dangerous lengths “ insurable 
interest.” The Parliamentary Committee of the 
Trades Unions are at one with Lord St. Alwyn in 
their distrust of some of the clauses of the Bill; 
lawyers are equally opposed to them ; and it is much 
to be hoped that the Government will postpone the 
passing of the Bill, or at any rate the controversial 
clauses to which reference is here made, until a Select 
Committee has had the opportunity of examining and 
reporting upon them. 

Agricultural Returns ,—The Preliminary State¬ 
ment for 1909 shows that the conversion of arable 
land into pasture, and the reduction of the agricul¬ 
tural areas, which have been such marked features of 
the last thirty years continue, but last year the 
shrinkage was smaller than in preceding years. The 
total extent of arable land which about thirty-five 
years ago amounted to 18^ million acres has now 
fallen to 14,730,668 acres (as compared with 
14,795,517 acres in 1908). On the other hand the 
area under wheat shows marked increase, 1,823,563 
as against 1,626,753 acres. The comparison is 
between 1909 and 1908, and it may be expected that 
with the continuance of high prices there will be a 
further increase in the coming year. The area under 
barley shows a slight falling off, 0*2 per cent., and 
under oats 4*1 per cent., but the acreage under peas 
increased no less than 20,171 acres, or 12*3 percent. 
It is satisfactory to note that the area under small 
fruit continues to increase. In 1908 2,705 acres 
were added, and this year theie is a further increase 
of 2,236 acres, or 2*6 per cent. The hop area con¬ 
tinues to shrink. In 1908 ''the acreage of hops 
returned was 6,017 acres below that of 1907, this 
being the largest decline recorded in any year except 
1887, when the loss amounted to 6,421 acres. This 
year the acreage has shrunk to 38,921 acres, the 
decrease as compared with last year being 6,382 
acres, or 16*4 per cent. The number of pigs returned 
in 1908 was 2,823,432, being 186,716, or 7*1 per 
cent, more than in 1907, but this increase has now 
been much more than lost, the number having fallen 
to 2,380,887, or no less than 157 per cent. The 
changes in the other descriptions of live stock have 
not been important. The total of cattle shows a 
decline of 17, of sheep i *8, and of horses 0*5 per cent. 

The JVool Trade ,—The present high prices for 
wool can hardly be maintained. Some of the largest 
users in the West Riding have decided not to order 
the purchase of a single bale in anf of the Australian 
markets during the present season, or, at any rate, 
until prices have sensibly dropped from their'present 
level. They prefer to risk the London market, and 
will only buy from hand to mouth. It is admitted 
generally that big increases are assured from all the 
sources of supply in the southern hemisphere. The 
chairman of the United Pastoralists’ Association, of 
Queensland, in his address to the members, said that 


he considered the number of sheep in the State had^ 
increased by about 10 per cent., thus making tie' 
number upwards of 20,000,000. He anticipated 
that the highest record would be reached by 
the end of the year. Since the en<l of the great 
drought in 1902, the number of sheep depastured in 
Queensland has trebled, and as the breed of sheep 
has been greatly improved, it is to be assumed 
that the clip of wool has increased in a greater iatio“ 
than the number of sheep. Advices state thab the 
sheep are cutting unusually heavy fleeces of sound, 
deep-stapled wool, and it should be borne in 
mind that an increase of only one pound in the 
weight of each fieece would mean an increase in 
wool exports from the Commonwealth of over 200,OjO" 
bales. 

* The Mtlk Supply.— A. G. Anderson, who has- 
given many years to the investigation of the conditions 
of the cowsheds, dairies, and milk supply of Rochdale,- 
of which town he is Medical Officer of Health, has 
published an important report upon the production* 
and supply of milk from the point of view of health. 
One of his main points is that ** the great source 
of contamination is the cowshed, the cow, the milker, 
and the utensils, and the only reasonable and logical 
solution is to remove the evil at its source by the 
establishment of a higher standard of cleanliness.” 
Within the borough of Rochdale there are 75 farms 
providing milk. They contain 137 cowsheds with* 
1,207 cows and they are classified as follows :—good, 
30 ; fair, 39 ; bad, 68. Dr. Anderson found that the 
larger the farm the better the conditions, for the 
average number of cows to each “ good ” cowshed is 
13*33; the fair, 10 74 ; and to the bad, 5*70. He 
believes that apart from and in conjunction with 
legislation much might be done by private enterprise 
and education, and he points to what has been 
done by certain companies in Denmark, in Eng¬ 
land, and in America. The farmers supplying 
milk to these companies have to agree to cer¬ 
tain conditions of contract, for the contravention 
of which there is a heavy penalty, j^ioo in some 
cases. The cows have to be warranted free of 
disease and examined for tuberculosis by the tuber¬ 
culin test; the conditions of cowshed, lighting, venti¬ 
lation, cleansing, drainage, water supplies, cleanli¬ 
ness of milkers, cooking and straining milk, chemical 
and bacteriological tests, protection of milk from 
infection, and other standards are distinctly laid 
down, and to ensure that these conditions are 
observed tfie inspectors of the companies regularly 
visit the farms. Dr. Anderson recommends the 
institution in Rochdale of one of the dep 6 ts for the 
sale of milk which under the Milk and Dairies Bill 
the local authorities are authorised to establish; he 
believes that apart from the supply of good milk to 
babies it would educate public opinion, and act as an 
inspiration and stimulus to man} farmers and dairy¬ 
men who may care to learn the science of the 
business. 
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The Shipowner as Common Carrier, —Is the ship¬ 
-owner a common carrier ? In theory yes, in practice 
♦ no. The question is raised by Mr. Arthur Cohen, 
K.C., in one of the Appendices of the Report of the 
Royal Commission on Shipping Rings. It was, he 
says, established by Nugent v. Smith and other cases 
that a shipowner’s liability at common law is the 
same as that of a common carrier, so that in the 
absence of any stipulation to the contrary a shipowner 
is bound to carry the goods safely, and deliver them 
at their port of destination, and is responsible for any 
loss or danger, the art of God excepted. But in 
practice this liability disappears, since the shipowner 
is free to enter into a contract with a single shipper, 
practically excluding any and every other shipper 
from the transaction. Mr. Cohen puts the law in 
this wayAccording, then, to English law, the 
shipowner’s liability is. in the absence of argument tb 
the contrary, that of a common carrier, which is sub¬ 
stantially the same as that of an insurer of goods. A 
merchant can indeed require the shipowner to carry 
his goods, as, and with the liability of a common 
carrier, on tending to him a reasonable freight. In 
fact, however, no merchant ever desires or requests 
his goods to be carried on those terms, and would 
never tender the proper freight for the purpose.” 
The law holds the shipowner to be a common 
carrier, but he is never asked to trade in that 
capacity, and so in fact he is not a common 
••carrier. 


CORRESPONDENCE. 

EMPIRE NOTES. 

I see in your September number a good feature 
•entitled Empire Notes.” The States and Provinces 
of the Empire deserve to be brought forward on every 
possible occasion, and indeed are receiving much 
attention. I am particularly at present interested in 
Army Pensioners desirous of commuting their pen¬ 
sions and going to New Brunswick. I enclose note 
of an excellent scheme we have devised for their 
benefit. Officers, as well as non-commissioned officers, 
&c., can avail themselves of it. No other Govern¬ 
ment has offered anything so favourable. 

W. M. Graham Easton, 

Secretary. 

Norfolk-house, Office of Agent-Genciral for New Brunswick, 
Laurence Pountney-lane, London. 

September 27,1909. 


Mr, A, B, Wilmot^ Superintendent of Immigration^ 
St, John^ N,B,^ to Mr, W, M, Graham Easton^ 
Secretary^ New Brunswick Agency - General^ 
Zondon, July 17, 1909. 

CoMMiTTBP Pensions. —I had a conversation with 
, tlie Prdmier re this matter, and he agrees that there 
Hbonld be no difficulty about safeguarding the settlers* 
An arrangement may be made whereby the 


commuted pensions may be transferred to the office 
of the Receiver-General for New Brunswick, and 
have a separate account opened with each settler. 
Three per cent, interest will be allowed by the 
Government on the balance of all the money that 
is deposited. The Government will appoint a Board 
of three members, one of whom shall be a member of 
the Executive Council, upon whose recommendation 
money may be withdrawn by any pensioner for pur¬ 
poses approved of by the Board. It can be arranged 
with the Secretary of the Board to report to the 
Home authorities in regard to each pensioner, say 
every six months. The Board would naturally make 
every effort to get each settler located under con¬ 
ditions giving promise of the best lesults. If the 
pensioner decides, after remaining in the Province for 
a year, that he would prefer to locate in some other 
part of His Majesty’s Dominions, the transfer of his 
property and effects can be arranged with the ap¬ 
proval of the Home authorities. I see no difficulty in 
arranging for a perfectly workable system. 


GENERAL NOTES- 

SwiNEY Lectures on Geology.— A course of 
twelve lectures on The History of North-West 
Europe during Tertiary Times ” will be delivered by 
T. J. Jehu, M.A., M.D., F.R.S.E., in the lecture 
theatre of the Victoria and Albert Museum, South 
Kensington, on Mondays and Tuesdays at 5 p.m., 
and Saturdays at 3 p.m., beginning Saturday, 6th 
November. They will be in connection with the 
British Museum (Natural History). The lectures 
will be given under the Swiney Trust, and will be 
illustrated by lantern slides and the lime-light. Ad¬ 
mission to the course is free. 

Railways in Spain. —^In his report on the trade 
of Bilbao (No. 4341, Annual Series), Mr. Consul 
Maclean says that a Royal Order has recently been 
gazetted to clear up doubts that had arisen as to the 
items which could be properly included under the 
«cost of construction,” on which by the law of 
March 26, 1908, the Spanish Government guarantee 
5 per cent, interest. This Royal Order authorises 
the inclusion of cost of rolling stock, surveys, plans, 
and accumulated interest on disbursements during 
period of construction—as stipulated in concession— 
at the rate of 5 per cent, per annum. It seems, sa>'s 
the Consul, to be the impression of the British 
Chamber of Comm^ce for Spain that it would be 
worth while for financiers and railway contractors 
who may be inclined to invest capital in Spain to 
make a careful investigation of some of the projects 
scheduled in the above-mentioned law. In con¬ 
nection with some of the projected railways it may 
possibly be found that local authorities, munici¬ 
palities, and landowners interested would be willing 
to grant facilities; give valuable assistance* 
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CANTOR LECTURES. 

STEAM TURBINES. 

By Gerald Stoney, 

B.E., M.lnst.C.E.. M.I.E.E. 

Lecture /.—Delivered March 22nd^ 1909. 

In considering the subject of steam turbines 
and their development during the last twenty- 
five years, it may be worth while considering 
the question of prime movers in general. 

Man has from the earliest times sought ta 
utilise other powers to supplement his own, 
and to help him in his work. In the Bible, we 
read in Genesis, ** Jacob put his sons and 
wives upon camels,’^ and the use of horses 
and other animals to help man by drawing 
loads, or carrying him, dates from the earliest 
times; but the use of steam in a practical 
form dates from about the middle of the 
eighteenth century. The most notable of the 
early engines was Newcomen’s, in which 
steam under low pressure was admitted under 
a piston which rose doing little or hot work» 
and then, when the steam was coitdensed by a 
water jet in the cylinder, the vacuum formed 
sucked the piston down. The top of the 
cylinder was generally open to the air, and 
water was supplied above the piston to keep it 




95?- 


JOURNAL OF tHE ROYAL SOCIETY OF ARTS. 


October 8, 1909, 


air tight. These atmospheric engines were 
largely used for pumping, and the coal con¬ 
sumption was somewhere about 20 lbs. per 
horse-power hour. 

James Watt, about the middle of the 
eighteenth century, saw that this large coal con¬ 
sumption was due, in a gre^t degree, to cylinder 
condei^sation, and after trying the effect of lining 
the cylinders with wood to forjn a non-con- 
diictihg lining, he hit upon the happy idea of 
carrying on the condensation of the steam, not 
in the cylinder itself, but in a separate vessel. 
This was, in fact, the invention of the 
separate condenser. At the same time, the 
cylinder was closed ii] so that there was 
steam, not air, above the piston. These im¬ 
provements reduced the coal consumption to 
somewhere about ^th to Jrd of what it had 
been before, or to between 5 and 7 lbs. per 
horse-power hour, and at once enabled the 
steam engine to take its place among the great 
prime movers of the world. 

This Watt engine remained, in principle, 
without improvements except in detail until 
the middle* of the last ceptury, when, owing to 
the gradual rise of steam pressure, and conse- 
,qpent extra expansion, compound engines 
began to be introduced. This was also helped 
at sea by the introduction of the surface con¬ 
denser, without which, giving as it does fresh 
water ta the boilers, it \^^4s. impossible to use 
above 25 or 30 lbs. steam pressure. As engi¬ 
neers gradually got bp^tter materials, and 
more experience was gained, steam, pressure 
increased, and the. triple and finally the 
'quadruple expansion engines were introduced 
with the object of increasing the expansion 
iratio. It has, however, been found that unless 
tjiere is a steam pressure of about 7 lbs. per 
"square inch upon the low pressure piston, the 
size and cost of the low pressure cylinder 
become excessive, and |:herefore the recipro¬ 
cating engine is limited practically to about 
' 16 expansions, and this is apparently about 
the limit of efficiency of reciprocating engines, 
'With modem steam pressures, the consump¬ 
tion of coal per horse*power hour is reduced to 
from I Jibs, to ijlbs. per hofs6-ppwer or some 
^th to Jrd of that of the fuel consumed in the 
time of James Watt, and some j^th of that 
used in the time of Newcomen. 

* ■ , gaiq bygfoing to higher steam pressures 
rihan the modern ones of j8o to 200 lbs. per 
'^uar^ inch is.not much,, but a considerably 
/j^eater gain is easily' seen to be made by 
lower pressures, that is, utilising 
and this is what the steam 


turbine enables one to do. It therefore has 
always seemed to me that the greatest step 
in the improvement of the steam engine which 
has taken place since Watt’s time, and Watt’s 
invention of the separate condenser, has been 
the introduction of the steam turbine in a 
practical form. 

It has been found that in the reciprocating 
engine there is little use, considering the 
temperature at which the feed water is re¬ 
turned to the boiler, in going to a. better 
. vacuum than 25''. With the steam turbine, 
vacua of 28J" or 29", or absolute pressures of 
from i to i lb. per square inch, can be easily 
utilised, as the difficulty of dealing with large 
volumes of steam does not occur in the case of 
the steam turbine^as in the case of the recipro¬ 
cating engine, and it has been found that with 
the steam turbine the gain due to vacuum goes 
steadily on up to the highest attainable vacua. 
Between 25" and 26'', or 26" and 27", there is a 
gain of about 4 per cent.; a further gain of 5 
per cent, is made with the vacuum increased 
to 28", and a still further gain of 6 to 7 per 
cent, when it is increased to 29". 

This is more easily understood if we con¬ 
sider that the theoretical power to be derived 
from the steam is almost proportional to the 
logarithm of the expansions, and thus prac¬ 
tically the same power can be obtained working 
from 400lbs. to I lb. absolute, or 28'' vacuum, 
as from 200 lb. to j lb., or 29" vacuum. In 
each case there are 400 expansions by pres¬ 
sure, and in eacl^. case the theoretical con¬ 
sumption of steam by Clausius’ cycle would 
be about 9*3 lbs., per kilowatt hour. With 
i 50®F. superheat this would come down to 
8*7 lbs., and under the conditions of 200lbs. 
pressure and 29" vacuum with i5o°F. super¬ 
heat, 13*2 lbs. per kilowatt hour has actually 
been obtained with an overall efficiency, in¬ 
cluding the alternator, of about 66 per cent., 
or 71J per cent, on the turbine shaft, allowing 
for the electrical losses. Professor Ewing, in 
his book on “ The Steam Engine,’^ gives a list 
of principal results pbtained from condensing 
reciprocating engines, and in no case does the 
ratio of. the consumption of steam by Clausius’ 
cycle, compared with that used per indicated 
horse-power, exceed 64 per cent. As the ratio 
of brake horse-power to indicated horse-power 
is never more than 90 per cent., this means an 
efficiency at the engine shaft of not more than 
58 per cent. When it is remembered that the 
figure obtained iq the case of the turbine was 
71 per cent., and ^ii|ther that the reciprocating 
engine is unable to take advantage of high 
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vacua, it is easily seen where the advantage 
of the turbine, especially in large sizes, conies 
in. 

In all machinery with reciprocating parts 
heavy foundations are required, and in many 
cases the trouble due to vibration is consider¬ 
able, especially in the case of quick-running 
engines. As an example, in 1894 the re¬ 
ciprocating engines at the Manchester-Square 
Station of the Metropolitan Electric Supply 
Company caused so much annoyance on 
account of vibration that the Company were 
threatened with an injunction, and the sub¬ 
stitution of turbines for the reciprocating en¬ 
gines saved the station from being shut down. 
Besides that, especially in large si^es, the cost 
of repairs and attendance is much le&s, while 
the space occupied is only about one-third or 
one-quarter of that required for reciprocating 
engines. In very large sizes it has been found 
practically impossible to make reciprocating 
engines satisfactory, and it may not, perhaps, 
be generally known that one of the reasons 
which led the Cunard Committee to adopt 
turbines for the great express steamers 
Lusitania and Mauretania was the fact 
that the engineering difficulties of the enormous 
reciprocating engines required made the pro¬ 
blem almost impossible of solution without the 
use of turbines. 

Steam turbines may be divided into two 
great divisions—single and compound. In 
the former class there is the De Laval, in which 
the whole of the expansion is carried out in a 
single jet impinging on a wheel rotating at a 
high velocity. In order to get efficiency, the 
highest possible velocity for the wheel has to 
be attained, reaching in the larger sizes some 
1,200 ft. per second, abov^ which it is practi¬ 
cally impossible to go on account of the 
centrifugal forces, and this means a speed of 
rotation too high foi the dynamo or other 
machine to be driven by it. The result is 
that gearing has to be used to reduce the 
speed of rotation, and this limits this class of 
turbine to small sizes—not, as a rule, ex¬ 
ceeding 200 or 300 kilowatts.' 

The second-class is that universally adopted 
for all large turbines, in which the expansion 
of the steaih is carried out in stages. If the 
expansion is divided up into a number of steps 
the velocity of the steam is greatly reduced, 
and thus not only can the surface velocity of 
the turbine wheels be reduced but also the 
speed of revolution, and cutting action of 
the steam is prevented, for high velocity steam 
jets are able to cut away the hardest steel. 


Even yet in some classes of turbines with few 
stages there is still cutting action on ^ the, 
blades. 

The compound turbine naturally divides 
itself into two sub-classes, those in which the 
expansion of the steam takes place both in the 
fixed and moving blades, and those in which it 
takes place in the fixed blades only. Included 
in the former class is the Parsond, w'hile the 
latter contains the Rateau, Zoelly, Curtis, and 
various others. In the Rateau and Zoejly,* 
which strongly resemble one another, the 
velocity of the steam at each stage is taken up. 
by a single row of blades mounted on a wheel,^ 
and in the Curtis by a wheel having two or 
more rows of moving blades with guide blades 
between. There are also various combinations 
of these, especially those with a Curtis high 
pressure .part and a Parsons low pressure, but 
as yet they have not come largely into use. 

And now I may perhaps be allowed to say a 
few words on the origin of the steam turbine on 
land, which dates from 1884, when Mr. Parsons 
made his first turbine of about 10 horse-power. 

The first steam turbine Mr. Parsons made is 
in the South Kensington Museum, close to the 
Rocket and other historic engines, and Fig. i 
shows two rows of the blading of a Parsons' tur¬ 
bine. The steam enters the fixed blades at the 
top, and impinges in a series of jets on the mov¬ 
ing blades, driving them round as shown by the 
arrow. Passing through the moving blades 
the steam issues from them in a series of jets, 
which by their reaction again help to drive 
round these moving blades. Then it passes 
on to the next row of fixed blades, and so on, 
expanding slightly at eaph row of blades until 
it finally reaches the exhaqst. 

Thus the old Parsons steam turbine consists 
of two groups of fifteen successive turbine 
wheels, or rows of blades, on one drum or 
shaft within a concentric case on the right 
and left of the steam inlet, the moving blades 
or vanes being circumferential rows projecting 
outwardly from the shaft and nearly touching 
the case, and fixed or guide blades being 
similarly formed and projecting inwardly from 
the case, nearly touching the shaft. 

A series of turbine wheels on one shaft is 
thus constituted, each one complete in itself 
like a parallel flow water turbine, the steam, 
after performing its wwk in each t|jurbipe, 
passing on to the next, preserving its longitud¬ 
inal velocity without shock, gradually falling 
in pressure on passing through each row of 
blades, and gradually expanding. Each suc¬ 
cessive row of blades is slightly larger in 



jdURNAL OF THE ROYAL SOCIETY OF ARTS. 


(Meter Si 190^ 




passage-way than the preceding, to allow for 
the increasing bulk of the elastic steam, and 
thus its velocity of flow is regulated so as to 
operate with the greatest degree of eflfikiiency 
on each turbine of the series. All end pressure 
from the steam is balanced by the two equal 
series, One on each side of the inlet, and the 
revolving shaft lies on its bearings revolving 
freely without any impressed force except a 
steady torque urging rotation, the aggregate 
of the multitude of minute forces of the steam 
on each blade. But before this could be made 
a practical success it was necessary to carry 
out a series of experiments on shafts revolving 
at very high speeds, and this was done by 
Mr. {^arsons about 1884!^ It is not possible to 


whipping of the shaft, so that consider¬ 
able clearances were found necessary, and 
consequently leakage and loss of efficiency re¬ 
sulted. It was, however, perceived that these 
defects would decrease as the size of the engine 
was increased, with a corresponding reduction 
of rotational velocity, and efforts were there¬ 
fore made towards the construction of engines 
of laiger size, which resulted in 1888, in several 
turbo-alternators of 120 horse-power being sup¬ 
plied for the generation of current in electric 
lighting stations, and in 1892, the compound 
steam turbine was first adapted to work in con¬ 
junction with a condenser. 

The first condensing turbine was one of 
150 horse-power, and at a speed of 4,800 revo- 


Fig. I. 


Fixeo Blades. 


run a shaft or spindle in fixed bearings at very 
high speeds, as owing to the impossibility of 
making a shaft absolutely true, and of obtaining 
material of absolutely uniform density, such a 
shaft is always slightly out of truth and balance, 
and violent vibration and heating of the bear¬ 
ings is set up at such high speeds. This 
difficulty can, however, be got over by the very 
beautiful device of allowing a little play in the 
bearings to compensate for any lack of balance. 

Such a bearing consists of a bush in which 
the spindle revolves, surrounded by three 
concentric tubes with a slight amount of 
clearance between each. The small annular 
spaces between the tubes are filled with a film 
of oil, and the whole makes a flexible bed for 
the shaft to run in, taking up alt vibmtions 
which in turn are damped out by the films of 
oil. 

- steam turbine described constitutes 

truly rdtary engine, but it had limita- 
pems, The comparatively high speed of 
that was necessary for so small 
of engine as this first example made 
to prevent a certain spring ot 


lutions per minute, drove an alternator of 
100 kilowatts output. It was tested by Pro¬ 
fessor Ewing, and the general result of the 
trials was to demonstrate that the condensing 
steam turbine was kn exceptionally economical 
heat engine. 

With a steam pressure of 100 lbs., the steam 
being moderately superheated, and a vacuum 
of 27" Mercury, a consumption of 27 lbs. per 
kilowatt hour, which is equivalent to about 
j 6 lbs. of steam per indicated horse-power, was 
obtained. The result marked an era in the 
development of the steam turbine, and opened 
for it a wide field, including some of the chief 
applications of motive power from steam. As 
a result, at about this period turbine alterna¬ 
tors of the condensing type were placed 
in Newcastle, Cambridge, and Scarborough 
Electric Supply Stations. These steam turbines 
were of the radial flow type, which had been 
reluctantly adopted in 1891 on account of the 
temporary loss of the patents, but on the 
recovery of these in 1894 the parallel flow t3rpe 
was reverted to with considerable improve¬ 
ments in design, calculated both to increase 
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the economy and decrease the cost of manu¬ 
facture. Instead of the steam entering at the 
centre and expanding both ways^ one set of 
blades was replaced by. a set of dummy pistons 
in which a grooved piston-or dummy on the 
spindle ran close to, -but not in contact with, 
corresponding grooves- in .the cylinder, thus 
making a practically'. steam tight and yet 
frictionless joint. At the same time the 
system of blading was greatly improved, 
giving a more perfect form of blade with much 
greater mechanical strength than in the 
original formation. 

The steam turbine which is shown in. section 
in Fig. 2 consists of a cylindrical case with 
rows of inwardly projecting blades. The 
steam enters at A on the lower half of the 
cylinder, thus leaving the upper half quite clear 
of steam pipes and all obstructions and facili¬ 
tating dismantling. It then passes succes¬ 
sively through the different rows of fixed and 
moving blades, as explained above, and leaves 
the cylinder through the exhaust pipe, B. In 
order to give increased passage way for the 
steam as it expands, the shaft is made with 
three steps of different diameter, the height of 
the blades being also increased. The steam, 
in addition to its rotational force, exerts a 
pressure endways along the shaft on the 
surface of the blades and the shoulders of the 
shaft. This is balanced b 3 f 1 }he dummy pistons, 
C', c', c'' , as shown in the section. They are 
made of diameter corresponding to the different 
parts of the turbine they balance, and are sup¬ 
plied with the corresponding steam pressure 
through the pipes, P', P". The shaft thus runs 
in complete balance endways, and can be 
moved backwards and forwards with a light 
lever, even when the turbine is running under 
full load. In order to prevent steam leakage, 
grooves are turned in these pistons, into which 
project, w'ithout, however, touching the moving 
parts, suitably shaped strips of brass caulked 
into grooves in the cylinder. The whole forms 
a labyrinthine passage offering great resist¬ 
ance to the escape of the steam, most of which 
is carried round and round by the skin friction 
of the dummy pistons, producing a most 
effective screen against leakage. The two 
glands, D, where the shaft leaves the turbine 
casing, are constructed in precisely the same 
manner. The steam for packing them is 
obtained from the exhaust of the steam relay, 
a live steam connection being fitted for use 
before starting up. An ejector is also fitted 
to draw excess steam away from the glands. 
The coupling between the turbine and gene¬ 


rator is of the flexible claw type, to allow for 
slight difference in alignment of the tw'o por¬ 
tions of the plant. The thrust-block, £, at the 
end of the turbine shaft, merely keeps it in 
place with the right clearance between the fixed 
and moving parts of the glands and dummies, 
and adjustment is made in a few minutes with 
a small liner behind the thrust-block. 

The first large turbines of this improved 
type were of 350 kilowatts output, and were 
placed in the Manchester-square Station, in 
London, of the Metropolitan Electric Supply 
Company. This station was, at the time, 
threatened with an injunction for vibration 
caused by the reciprocating engines used 
there, and the substitution of the turbines 
proved entirely satisfactory, both to the users 
and to the Company* 

In 1900, two iAX>0 Icilowatt turbo alternators 
were supplied to the City of Elberfeld in Ger¬ 
many, which were tested by a committee of 
German experts on behalf of the city, and 
showed a steam consumption of 18*22 lbs. per 
kilowatt hour at full load. This result has 
been surpassed in many cases, notably in the 
case of the 5,000 kilowatt plants for the Car- 
ville Electric Power Station, with which a con¬ 
sumption of 13*2 lbs. of steam per kilowatt 
hour was obtained. Within the last twelve 
years the output of the Parsons steam turbine 
has gone up by leaps^ and bounds, until there 
are now on land about 2,500,000 horse-power 
of the Parsons steam turbine at work and on 
order. Practically the whole of the great 
cower distribution scheme in the North-East 
of England at Newcastle is supplied with 
these steam turbines. This not only supplies 
electricity for lighting to the district around 
Newcastle, but also the whole of the power to 
many works, shipyards, and factories, besides 
the electrification of the Tynemouth lines of 
the North Eastern Railway. In the power 
stations supplying that district there are 
erected—besides smaller ones—eight turbines 
of 5,000 kilowatts each, the latter only taking 
13*2 pounds of steam per kilowatt hour at 
full load. 

In the Rateau and Zoelly type of turbine 
(which have been developed chiefly on the 
Continent), unlike the Parsons, in which ex¬ 
pansion takes place both in the fixed and 
moving blades, the whole of the expansion 
is in the fixed blades, the moving ones being 
cup-shaped so as to turn the steam and make 
it give up its energy without altering its velocity 
while passing through them. The fixed blades 
are in a series of diaphragms in a cylinder, with 
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a shaft passing through holes at their centre, 
which shaft carries a series of discs having 
cup-shaped blades on their circumference. 
Where the shaft passes through the dia¬ 
phragms there are suitable glands so as to 
minimise the leakage of steam as much as 
possible ; and, in order to get a good height 
of blade, the fixed or guide blades, especially 
kt the high pressure end, only extend to a 
portion of the circumference. As a rule, all 
the discs are approximately of the same dia¬ 
meter, expansion of the steam being allowed 
for by both increasing the height of blade and 
also increasing the widths of the sectors of 
blades admitting to the revolving discs. 

The Curtis turbine, which was originated in 
America, is of a similar construction of dia¬ 
phragms, carrying sectors of fited blades with 
revolving discs between, but these discs carry, 
instead of one row of blades, two, three, and 
sometimes four rows with fixed blades between, 
each row taking up a portion of the velocity of 
the steam and delivering it to the next row of 
guide blades at reduced velocity; and when 
its energy has become exhausted, it is de¬ 
livered to the next diaphragm, where the drop 
of pressure enables it again to act on another 
set of moving and guide blades, and so on 
until the exhaust is reached. 

And now as to the theoretical aspects of the 
question. Some sixty to seventy years ago 
the thermo-dynamic theory .of steam was 
worked out by Carnot, Regnault, Clausius, 
Rankine, Kelvin, and others, and it was shown 
that under given conditions of superheat, 
steam pressure, and vacuum, it was not 
possible to get more than the amount of power 
out of the steam as expressed by the cycle 
which was worked out almost simultaneously 
by Rankine and Clausius. It is, then, the 
object of the turbine designer to obtain a result 
as close as possible to the result which should 
be obtained according to the above cycle. In 
this connection it is necessary to have the 
ratio of the steam passing through the blades 
the best in relation to the velocity of the 
blades, and experience has shown that in the 
Parsons type of turbine this is best when the 
velocity of the steam is somewhere about 
double the velocity of the blades, and in the 
Rateau a little over one-third. 

Now the velocity of the steam depends on 
the drop in pressure between one row of 
blades and the next, and it can be shown 

that ^ 2 g ~ where g z=: gravity, 

H is the homogeneous head of steam which 


is about 63,000 feet for high pressure steam 
and about ^5,000 feet for steam at atmos¬ 
pheric pressure,^ is the absolute pressure at 
any row of blades, and d^ \s the drop of 
pressure between one row of blades and the 

next, and therefore is the amount of ex- 
P 

pansion that takes place in any row of blades. 

Take, as an example, a Parsons tur]^ine, 
as shown in Fig. 3, which is the blading 
diagram for a 500 kilowatts turbine for 
3,000 revolutions per minute, and 150 lbs. 
pressure, with a vacuum of 28". If we 
assume that the turbine is of the same 
diameter throughout, it is easily seen that 
since the speed of the JBJtS!des is constant, in 
order to make the velocity ratio between the 
steam and the blades constant, the velocity of 
the steam through the blades must be constant, 
and as the ‘ steam at each row expands by the 
amount it is evident that each row must 
have larger openings than the one before by 

the amount and also that this ratio ^ 
p P 

is a constant throughout the turbine on the 
assumption that H is constant, which is ap¬ 
proximately the case, and for a preliminary 
consideration may be assumed. 

From the equation v- •=. 2 g B ^ ^ the 

velocity of the steam can be calculated at any 
point along the turbine, and from this and the 
area through the blades the quantity of steam 
used per hour can b^alculated. In taking 
the area of the blades it is necessary, not only 
to take the actual area through the blades, 
but also that of the lllearance space above 
them, and further to the quantity thus cal¬ 
culated there has to be added the leakage 
through the dummies^ and also, if steam 
packed glands are used, the quantity of steam 
required to pack these glands. 

Both these items, especially the latter, are 
small ones, but when sjjl these allowances are 
made it is found that within errors of observa¬ 
tion the quantity of steam used by a turbine 
is the calculated one. It is thus easy to 
calculate the quantity of steam used by a 
turbine, but the horse-power it will produce is 
another question, and in many cases, especi¬ 
ally in new types or si^es of turbine where the 
steam consumption per kilowatt hour was un¬ 
certain and a considerable magin was left, it 
was found that the steam pressures required 
to give the rated output were considerably 
lower than was anticipated. 

The fact that the steam consumption of a 
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tufbine so nearly agrees with theory proves drums each ^ Tor 1-4 times the diameter of 
that the velocity of steam through the blades 

must very clo^ly approach the theoretical, they would 

and m fact, unless this was the case, it would if they had been on the diameter of the first 
be impossible to get from turbines the high blades on the last drum one 

efficiencies that are obtained. We therefore ^^^^er the height of what they would have 
have a turbine consisting of a drum with blades been if they had been on the diameter of the 
gradually increasing id height according to firstdrum. This, in the case mentioned above, 
what IS known as a lo^Uimic law. that is. ^^ere there are 100 expansions by volume, re- 
each row of blades is — higher than the pre- duces the ratio of blade heights from lOO to 25, 
ceding one. and by making the blades at the exhaust end 

Now since, in an ordinary turbine working of larger opening, so that they have double 
from say 150 lbs. steam pressure down to a the capacity for steam of the ordinary blades, 
pressure of one pound absolute, or a vacuum the ratio of blade heights is further reduced 
of 28", there are about 150 expansions by down to 12J, and this is a very common ratio 
pressure—or, say, 100 expansions by^volume— between the blades at the high pressure and 


Fig. 3. 



we require the blades at the low pressure the blades at the low pressure end in ordinary 
end 100 times as long as the high pres- land turbkies. 

sure end, so that it will easily be seen tot Thetoee drums of the turbine are so pro- 
the blades at the low pteaniise end would be so portioned that about a quarter of the power is 
long as to be impossible to put on the spindle, in the first, a quarter is in the second, and 
The device, therefore is adopted of increasing half in the third, but this is purely an arbitrary 
the diameter towards the low pressure end (see division, and can be varied within wide limits 
3)» 3 ^tid, since an increase of diatneter also to any extent desired, but in practice it comes 
increases not only the circumference but also out as a very fair compromise between the 
the velocity of the blades, it is easily seen that various conflicting conditions that have to be 
the height of blade will vary inversely as the considered. Small diameters are an advan- 
square of the diameter: that is, if you double tage, because you get longer blades, but, on 
the diameter, you double the velocity of the the other hand, as we have shown before, the 
blades, therefore you double the velocity height of the blade varies inversely as the 
of the steam, to that you require only half square of the diameter, and it must be frurther 

the area through the blades, but since the remembered that the number of tows required 

qiTCumference is doubled you only require for a definite expansion also varies inversely 

blades of one quarter the height. The usual as the square of the diameter, and therefore 

custom ' ill land turbines is to have three with small diameters you get great length of 
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drum and long blades, and with larger diame¬ 
ters you get shore drutns and short blades. 
The first gives you a turbine; shaft of great 
length which is liable to bend and whip, and 
therefore the clearance over the tops of the 
blades has to be increased: the latter gives 
you very short blades, and on account of their 
shortness the percentage loss by leakage over 
the top of the blades is large, and the best 
result is obtained by a happy compromise 
between the various conflicting conditions. 
In this relation it is easily seen that for any 
given number of expansions and revolutions to 
obtain a given velocity ratio, a certain volume 
of spindle is necessary, or generally a more 
convenient way of expressing it is that the pro¬ 
duct of the number of rows multiplied by the 
square of the blade velocity gives a constant 
which, for any given number of expansions 
gives a certain velocity ratio between the 
blades and the steam, which may be from 0*4 
to 0*6. 

The above theory is on the assumption that 
H is constant, that is, that steam is a perfect 
gas, w'hich, of course, is not quite true, and 
therefore, in order to attain accuracy, correc¬ 
tions have to be made for the diflFerence 
between steam and a perfect gas, but these 
being of a secondary order, they are as a rule 
most easily made by considering H to be con¬ 
stant %>r various portions of a turbine sepa¬ 
rately. 

In the above titirbine, as I have shown, the 
theoretical curve fortbel^des is a logarithmic 
one, but it is almost impossible in practice to 
make a spindle and cylinder Of locfi^ithmic 
curves, and therefore the device is adopted of 
stepping the turbine, and, as shown in Figs. 2 
and 3, it will be seen that the blades are stepped 
so as to approximate closely to a logarithmic 
curve, each step being made so small that 
there is no appreciable loss of efficiency due to 
the varying velocity ratios along the step. 
Another method of calculating turbines is by 
the entropy diagram or ^ ^ method, and this 
leads to exactly the same results as the method 
using H, or the homogeneous head of steam, 
which is given above. Some designers prefer 
one method, and some the other, but person¬ 
ally I have always preferred what may be 
called the H method. 

Other types of turbines such as the Zoelly* 
Rateau, and Curtis, can be calculated in the 
same way, but the velocity ratios to give the 
best results are different for them, and each 
type of turbine has to be considered separately 
on its own merits. In turbines, it is easily 


seen that, for a given size, the lower limit .of 
speed is one in which the blades become so 
short as to cause excessive leakage, and thus 
loss of efliciency. On the other hand, the 
upper limit of speed is one in which it is im¬ 
possible to get sufficient area through the low 
pressure blades to give good results, since it 
is not allowable to stress the drum or disc to 
which the blades are fastened beyond a certain 
point, and therefore the surface speed is fixed, 
and it is also necessary not to stress the blades 
beyond a certain point, and therefore the 
maximum height of the blade on the drum or 
disc is also fixed. 

Another thing is that it is found not to be 
advisable to have the height of blades more 
than one-fifth to one quarter of the diameter of 
the drum to which they are fixed, as otherwise 
they spread so much at the tips as to become 
a bad shape. 

With these limitations, it can be shown that 
turbines*can be constructed of similar dimen¬ 
sions to run at speeds the inverse of those 
dimensions. Thus, if we take a 1,000 kilo¬ 
watt turbine, running at 3,000 revolutions per 
minute, and double the size of it all over, the 
surface speeds will be the same at 1,500 revolu¬ 
tions per minute, and the stresses on the 
material of the blades, drum, &c., will be the 
same. On the other hand, we have double the 
diameter and double the height of blade, and 
therefore four times the area for the steam 
to pass through, with the blades moving at 
the same velocity, and, as a result, four times 
the powder will be obtained, or our turbine at 
1,500 revolutions will give an output of 4,060 
kilowatts. This gives the limiting speed for 
loiy given turbine, but except in exhaust tur¬ 
bines, which work with steam at atmospheric 
pressure, and therefore have to deal with great 
volumes, and also turbine - driven blowers 
which run at an average of about one and 
a-half times the speed of turbines driving alter¬ 
nators and dynamos for similar outputs, this 
limit is rarely attained. 

Now it can be shewn that alternators also 
obey the same rule of varying inversely as the 
square of the speed, and thus it will be seen 
that alternators coupled to turbines go up in 
size together, and that apart from the trouble 
there is due to being compelled to have an even 
number of poles, alteinators of the maxirnym 
size for that speed have similar • turbines 
attached to them. For instance, as above, a 
1,000 kilowatt turbine attached to a 1,000 kilo¬ 
watt alternator at 3,000 revolutions per minute 
will have similar properties and characteristics 
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to that of a 4,000 kilowatt turbine attached to 
a 4,000 kilowatt alternator at t ,500 revolutions 
per minute, and thus there is no limit to the 
size of turbo-alternator. In the case, however, 
of continuous current dynamos, the output of 
a dynamo (as it is chiefly limited by commu¬ 
tation conditions which depend principally on 
the ampere turns on the armature per inch 
diameter) is practically only proportional to 
the speed, and it is easily seen that a limit 
is soon reached where the speed of the tur¬ 
bine is too low for economical conditions. 

This statement that the output of a dynamo 
varies inversely as the speed is not exactly 
true, the real ratio in practice being as the 
power of the speed, but still soon a limit is 
reached for continuous current work, and 
although we can make a 1,000 kilowatt alter¬ 
nator running at 3,000 revolutions per minute 
we can only make a 500 kilowatt continuous 
current dynamo to run at the same speed, or a 
1,200 kilowatt to run at 1,500 revolutions per 
minute. The 500 kilowatts at 3,000 revolutions 
per minute is a very good machine, and so is 
the latter, but this is about the lowest speed at 
which a* turbine can economically run at that 
size, and thus no-one has put more than about 
1,200 or 1,500 kilowatts into one dynamo. 
How^ever, by using tandem dynamos it will be 
seen that the output is doubled,, and this enables 
tandem turbo-dynamos up to about 4,000 kilo¬ 
watts to be economically built. 

' In the design of marine turbines the same 
lines are followed exactly as in the design of 
land turbines, but in marine turbines the limi¬ 
tations of the screw propeller are to be dealt 
with instead of the limitations of d3mamos, 
alternators, dz:c., in land work, and the im¬ 
portance of carefully balancing the efficiency 
of the propeller against the efficiency of the 
turbine has to be most fully considered. Screw 
propellers, as a rule, are more efficient the 
slower they go, turbines are less efficient the 
slower they go, and therefore the balance 
between the two has to be most carfully looked 
into. As a result it has been found that with 
simple installations of screw propellers and 
turbines it is not advisable to go in speed 
below 15 to 18 knots. This will be easily 
understood if we take, for example, the ex¬ 
press Cunarders Lusitania and Mauretania^ 
and compare them with the Car mania. The 
•engines af both run about the same speed, 
viz.^ about 180 revolutions per minute, and 
yet for 25 knots in the Mauretania there is a 
power of about 65,000 horse-power, and for 18 
ihinots in the Carmania there is only about 


20,000 horse-power. It is thus seen that, on 
account of the limitations of the screw pro¬ 
pellers, while the turbines on the Lusitania 
and Mauretania are working under the best 
conditions possible, the turbines of the Car^ 
mania are not working under nearly so good 
conditions, and it was only on account of her 
very careful designing that the Carmania has 
proved to be the success she is. 

This subject will be further dealt with in my 
last lecture. 


HOME INDUSTRIES. 

Unemployment .—The question of unemployment 
is becoming acute again. The state of the labour 
market is serious and the outlook discouraging. 
During the first five days in which the Registers 
of the Metropolitan Distress Committee were opened 
the number of api|^ants was 7,800, a higher total 
than for the corresponding period of last year. It 
must be remembered that the habit of applying for 
assistance strengthens with each year’s distribution 
of relief work. A man who applied last year is more 
likely to apply this than if he had never applied ; but 
with due allowance made for this fact the applications 
h^*e increased. At the first meeting of the Central 
(Unemployed) Body for London, held last week, a 
resolution was unanimously passed declaring that ** in 
the experience of the Central Body the Unemployed 
Workmen’s Act of 1905 has proved quite inadequate 
to deal with the^^constantly recurring distress from 
unemployment.” But it is fair to the authors of that 
Act to remember that it was passed as an experiment 
for three years only. The main object of the Act 
was the direct assistance of the unemployed by the 
old method of temporary relief work. It aimed at 
providing a temporary refuge for a comparatively 
few men, and it Was not intended that it should be 
used by men not competent and industrious. Tempo¬ 
rary assistance by relief work was to be provided only 
in times of exceptional trade depression. The adminis¬ 
tration of the Act on this side was made dependent 
upon the raising of voluntary subscriptions. During the 
first year the Act was financed in this way. A public 
appeal on behalf of the unemployed made by the 
Queen resulted in the subscription of over 50,000, of 
which nearly;^125,000 was distributed to the authori¬ 
ties established tmiier the Unemployed Workmen’s 
Act. But an appeal of this kind could not be 
repeated, and in 1906 Parliament put £200,000 at 
the disposal of tfie Local Government Board to 
supplement voluntary contributions, and this precedent 
was followed in 1907 and 1908. It may be doubted 
whether the class of persons relieved under the Act 
was the one intended, namely, men honestly desirous 
of obtaining work, but temporarily unable to do so from 
exceptional causes. The bulk of those relieved have 
been labourers or irregular workmen, with whom want. 
of. employment was not exceptional. The temporaiy. 



October 8,1909. 


JOURNAL OF THE ROYAL, SOCIETY £)F ARTS. 


961 


Assistance under the Act was to be niade unattractive 

by the rule that the ** total remuneration. 

for any given period of continuous work should be 
less than that which would under ordinary circum¬ 
stances be earned by an unskilled.!labourer for con¬ 
tinuous workbut the Poor-law principle, that 
assistance should be less attractive than independence, 
has not been observed. The difficulties experienced 
in the working of the Act throw doubts upon the 
practicability under present conditions of any form of 
public assistance outside the Poor-law. The Unem¬ 
ployed Workmen's Act, to quote Mr. Beveridge’s 
review of it (“ Unemployment,” page iqi) has done 
a good deal in the way of collecting information. It 
has done a little to co-ordinate existing agencies, and 
improve in minor points the administration of special 
relief. It has not made any appreciable impression 
upon the problem. Its main service has been to 
demonstrate the inadequacy of all' measures which, 
like itself, leave industrial disorganisation untouched, 
and deal only with the resultant htttaian suffering. 

The Government and Wireless Telegraphy. —The 
official announcement of an agreement between the 
Post Office and the Marconi Company by which the 
former acquires for 15,000 all the Marconi coast 
stations communicating with ships, the surrender of 
all rights held under agreement with the Post Office, 
and liberty to use free of royalties all existing and 
future Marconi patents for the neitt 14 years for ship 
to shore communications, has been received with 
much satisfaction. From the strategic as from the 
commercial point of view the arrtmgement is of 
ob\ious value. In making his statement to the House 
of Commons the Postmaster-General said that the 
negotiations and arrangements have been conducted 
with the knowledge of, and in consultation with the 
Admiralty, who have long desired that the coast 
wireless stations should be in the hands of the Post 
Office. And from the commerdat standpoint the 
arrangement is welcomed. It is in no sense an 
exclusive one. All the stations will, under the Inter¬ 
national Radio-Telegraphic Convention, be open for 
communication equally to all ships whatever system 
of wireless telegraphy they may carry, and the Post 
Office will be free to ^use or experiment with any 
system of wireless telegraphy that may commend 
itself. The Postmaster-General was able to add that 
arrangements have also been made with Lloyds for 
the transfer to the Post Office ofithdr wireless sta¬ 
tions for communications with ships, and for the. 
surrender of all claims to licenses for such com¬ 
munication. In return Lloyds will receive the plant 
value of their stations, and will have transmitted to 
them (with due regard to the secrecy of private tele¬ 
grams) information received at the Post Office stations 
with regard to the position and movement of ships, 
and other maritime intelligence. The agreement by 
which Lloyds bound themselves to use only the 
Marconi system—an agreement always regretted by 
Xloyds—is cancelled, and the'’net result of these 


arrangements is that the State acquires all the wire¬ 
less stations engaged in commercial work in this 
country, except the long distance stations, and the 
possibility of a private company and a single system 
securing a monopoly is disposed of. That these 
many advantages should have been secured by the 
Government for 15,000 is remarkable. 

Shipbuilding .—The high price, comparatively, of 
steel, and the speculative position of pig iron, make 
shipbuilders a little shy of booking new orders on the 
basis of the present prices of materia], while ship¬ 
owners are not likely to buy more new ships if prices 
are advanced. But the record of the Scotch ship¬ 
building yards for September shows improvement 
upon that of the preceding month, the output being 
about 2,500 tons more than for August. The Clyde 
production of September was about 46,000 tons, a 
large part of it—32,000 tons—being of the tramp 
order. A large proportion of the new work is on 
war ships. There arc now building on the Clyde one 
battleship, two cruisers, and twenty torpedo boat 
destroyers, in addition to a cruiser just launched. 
The new contracts of September are estimated at 
about 45,000 tons, and it is understood that more 
contracts have been booked than have been reported. 
Many of the Clyde shipbuilders are said to have work 
in hand that will keep them well emplojed on to the 
spring. 

Asylum IVorkers^ Pension's, —Sir William Collins’ 
Asylum Workers Superannuation Bill has now 
reached the Lords, and as tn 1898 they passed 
through all its stages a Bill granting pensions to all 
asylum workers without the contributory basis— 
which is the basis of the .present Bill—it may be 
assumed that the Peers will agree to it. Sir William 
Collins’ Bill gives assured pensions to workers in 
asylums, whereas the present law only gives optional 
power to the authorities to grant such pensions under 
the Act of 1890. The Home Office and the Lunacy 
Commissioners are in favour of the Bill, and it is well 
backed throughout the kingdom. 

Sea T'isheries .—A conference has been arranged 
by the National Sea Fisheries Protection Association 
to be held at the Town Hall, Great Yarmouth, on the 
19th and 20th of this month. The list of subjects to 
be discussed is a large one, and includes ** Fish diet 
for the Navy and Army,” “ Rewards for evidence to 
convict trawlers,” and “The compulsory granting of 
certificates to captains of steam fishing-vessels.” 

Lighting-up Factories. —A safe method of lighting- 
up in factories and other industrial premises where 
gas is used has long been wanted. Electric tolthes 
are used, but it is found to be difficult to*keep them 
in perfect working order at all times. The safety 
lamp invented by Messrs. Hall and Kay is- used 
largely in cotton mills, but there is a difficulty with 
incandejscent gas where the burners are of the inverted 
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type, and the mantles enclosed in globes. A new 
tprch has just been put upon the market which is said 
to prove equally effective with all kinds of burners. 
It consists of a slender metal cylinder containing a 
lamp, burning colza oil. Pressing a button raises the 
lamp within the cylinder until the flame is projected 
against a protecting shield constructed of wire mesh 
over the top of the cj^linder. Three small arms 
tippfd with rubber, and projecting laterally from the 
top of the cylinder, prdtect the incandescent mantle 
from injury through impact of the torch against any 
part of the gas fittings. 


CORRESPONDENCE. 

_ 

BURIED TOADS. 

In confirmation of Sir James MonteatVs story, 1 
send you the following account of a toad which was 
discovered in a plum tree ‘When it was cut down. It 
was in Jersey in 1856. The creature looked dead; 
the tree had grown round it and shewed no sign of 
crevice, or rent. It was not a large tree but very 
picturesque in contortion of branches, and had left off 
bearing fruit and gradually withered. The old 
gardener decided to cut it down and plant a new one. 
When he began to cut the trunk into sections he 
discovered the toad and split the tree in two to libe* 
rate it. The wood was simple rotten fibre, very 
white, and had evidently grown round the live crea¬ 
ture, for when it came«cut of its hole, a perfect mould 
was left of it, even the strange flat feet defined as 
if it had been a plaster of Paris mould. Of course 
we thought it was dead and so buried it, but for fear 
it should come to life"*a^^n poured boiling water on 
it. After about half-an-hour it showed signs of life. 
In about three days it began to swell out and get 
moist and hide under the big leaves in the garden; 
in a month it was diflicult to distinguish it from other 
toads, and it was very lively. After six months we 
left the place, and I do not know how long it lived. 
The piece of tree was given to the museum by Col. 
Turner, who said he thought the tree was about 30 
years old, and the toad n^ust have been in it some 25 
years, a mere minute compared with his Indian 
brethren. M. Adlington. 

[Toads about to hibernate crawl into holes, and 
this fact is believed to account for the numerous 
stories of their being found embedded in rock or in 
tree trunks. There is no doubt that a frog or a 
toad can live for a considerable time-^several months 
-—with little or no food, so long as he is kept damp. 
Put him in a dry place and he ribtivels up at once. 
The reason foi this is that his skin is richly provided 
with blood vessels, and acts as an efficient respiratmy 
Otgan; but the exchange of gases, which is the essen- 
part of respiratvm^cauhot be carried on save vrith 
4 moist membrane. A frog in an ordinary rittiog* 
ioom would die? in a few hours of aaiffeyxia. Fnmk 


Buckland, in bis Curiosities of Natural History 
(published in .1857), records some experiments 
made by his father, Dean Buckland, to test the 
possibility of toads living enclosed in cavities. 
From these experiments it appears that toads, sealed 
up in small chambers of porous stone, to which air 
and water could percolate, and to which possibly 
small insects might have had access, in a few cases 
survived as long^as two years. Toads placed in holes 
in trees with the openings plugged up were all found 
to be dead and decayed at the end of a year. Dr. 
Buckland was never able to find trustworthy evidence 
for any of the numerous stories of toads having 
been found in cavities of rocks or trees where 
they had been entombed for any great length 
of time. His record story was one of a frog 
disinterred from a block of coal freshly hewn in a 
coal mine. The newspaper reporter comments on 
the animal having been a contemporary of Noab, or 
even of Adam, but here he would seem to have done 
scant justice to the longevity of his frog, since 
neither of these patriarchs can conceivably have lived 
in the carboniferous epoch.—ED.] 


OBITUARY. 


Sir John Henry Johnson,— Sir John Henry 
Johnson, who died at his house near Clacton-on- 
Sea on the 2nd inst., was a life member of the 
Society since inSqo. He was for many years an 
active member of the Court of the Drapers* Com¬ 
pany, and was one of those who were associated with 
the movement which resulted in the establishment of 
the City and Gujlds of London Institute. When the 
Drapers* Company dissociated themselves from the 
Institute, and devoted their funds, and their attention, 
to the development of the East London College at 
the People*^ Palace in Mile-end-road. Sir John 
Johnson took a great deal of interest in the work, 
and became Chairman and Treasurer of the College. 
He was twice Master of the Draper^* Company. 

Theodore Minot Clark.— An intimation has 
been received of the death at Boston, on April 30tb, 
of Mr. Theodore Minot Clark, i^lr. Clark was bom 
in Boston in 1845, educated at Harvard, whence 
he graduated in 1866. Having selected architecture 
as his profession, he came into prominence by bis 
plans for a series of great docks in South Bostoni 
and he was also the prime mover in the establlsb- 
ment of a day camp for consumptives on Parker HOI, 
the buildings of which were derigned by Mm. He 
WM the author of^ many well-known books on aichi- 
tectural subjects, ttotabk among which are ** Rural 
School Architecture,** **Care of a House,** and 

Building Superintendence.** He joined the Royal 
Society nf Arts in t 903 <; he was also a FMkw of the 
American Institute of Arehitecta and a mesahas of 
the Intemadonal Imtlhileof Fublid Art ft Bcma^* 
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NOTICES. 


VIVA VOCE EXAMINATIONS IN 
MODERN LANGUAGES. 

During the present year 27 examinations 
have been held in London, Manchester, 
Bristol, Hitchin and Guernsey. 

At these examinations 656 candidates pre¬ 
sented themselves, of whom 506 passed (166 
with distinction) and 150 failed. The languages 
taken up were French, German, Spanish and 
Italian. 


The results of previous years are as follows:— 


Year. 

Number 

£x.tmined. 

Passed. 


Failed. 

1902 .. 


202 


78 

1903 . *. 


3*4 


132 

1904 


375 


165 

1905 ... 


502 


179 

1906 ... 


469 


'75 

*907 ... 


476 


153 

1908 ... 


467 

.. 

148 


The following is a complete list of the Viva 
Voce Examinations held during 1909 :— 




*0 §j 

€ e 






’5 2 

. 1 
'S 


Place of Examination. 

Dace. 

11 

*2 J 

eS 

’«3 



9 ° 







PhQ 



French :— 







March ^ 


^ 1 


8 

Recent-street Polytcch- 




me (Candidates from 






London Polytechnics) 
City of London College 
(Candidatesfrom Lon* 
don Polytechnics). 

May iS. 

24 

4 

*5 

5 

May 19. 

33 

8 

20 

5 

Manchester Education 






Committee . 

May aowvif 
May as. 

18 

6 

6 

6 

Kensington College. 

38 

*4 

9 

5 

Willetden Polytechnic.. 
Enfield Technical 

May 36. 

*3 

. 7 

IX 

5 

School ... 

May 37. 


7 


1 





0 

Pitman’s Metropolitan 
Scho 61 (Can^dates 
jjBrom London Poly- 
toohnicf) .. 

May ad. 


ZX 

j6 

m 


; 




Place of Examination. 

j 

! 

Date. 

Number of 
Candidates. 

Passed with 
Distinction. 

Passed. 

Failed. 

French ^continued) — 
Acton and Chiswick 
Polytechnic. 

June 2. 

23 

X 

X 7 

5 

Guernsey Educ ation 

Committee . .. 

June 8 . 

24 

10 

X 4 

_ 

“ Barnsbury Park ” 

L.C C. School .. 

June 30. 

27 

18 

8 

I 

Barnsbury Park ” 

L.C.C. School . . 

July I. 

30 

5 

22 

3 

L.C.C Kvenmg School, 
Sussex-road, Bnxton 

July 2. 

27 

7 

16 

4 

L.C C. Evening Sehoob 
William-strect, Ham¬ 
mersmith 

July 5 - 

23 

xo 

xo 

3 

L.C.C. Evening School, 
Plough-road, Clap- 
ham T»®ction. 

July 6. 

22 ! 

6 

6 

10 

“Oliver Goldsmith” 

L C. C. Evening 
School,Peckham-road 

1 July 7. 

29 

5 

X 9 

5 

Merchant Venturers' 

Technical College, 

Bristol . ♦ 

1 

j July 8 & 9. 

64 

9 

35 

20 

German ’— 

Manchester Education 
Committee 

May 17. 

6 

3 

2 

1 

Regent-street Pol3’tecb- 
nic) Candidates from 
London Polytechnics) 

May 21. 

1 

28 

9 

XI 

8 

City of t.ondon College 
(Candidates from Lon¬ 
don Polytechnics) 

May 24. 

24 

7 

xo 

7 

Pitman’s Metropolitan 
School (Candidates 
from London Poly¬ 
technics) . 

May 25. 1 

20 

3 

12 

5 

L.C.C. Evening School, 
Queen *s-road, Dalston 

June 28. 

X 3 

3 

7 

5 

L.C.C. Evening School, 
Kennington-road . 

June 29. 

20 

1 

b 1 

9 

5 

Merchant Venturers’ 

Technical College, 

Bristol . 

July 7. 

33 

i 

1 

X 1 

19 

X 3 

Spanish :— 

Manchester Education 
Committee . 

May x8. 

5 

! 

\ 

3 

City of London College 
(Candidates from Lon¬ 
don Polytechnics) 

May 2c. 

20 

» 

1 

9 

XO 

Italian :— 

South - Western Poly¬ 
technic, Chelsea (Can¬ 
didates from London 
Polytechnics). 

May 38. 

X 3 

4 

8 




656 

ii66 

340 
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PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

STEAM TURBINES. 

By Gerald Stonky, 

B.E.. M.Iist.C.E., M.I.E.E. 

Lecture II,—Delivered March 2()ih, 1909. 

In my last lecture a short account of steam 
turbines in general was given ; in this one are 
described various applications of the steam 
turbine and some things which have conduced 
to Its efficiency. 

The design of condensers has been espe¬ 
cially influenced by the introduction of steam 
turbines. As has been shown, in the old days 
of reciprocating engines, the condenser giving 
25'' vacuum was quite good enough, but 
now-a-days, on account of the great improve¬ 
ment in economy of steam turbines, with higher 
vacua, it is common to have between 28" and 
29". As a rule in the case of a condensing 
plant the temperature of the cooling water is 
fixed, and therefore, in order to obtain as low 
a temperature of the outlet water from the 
condenser as possible as large a quantity 
of cooling water as is practicable should be 
used. This again is limited by the power 
required to pump the water, and also by other 
considerations, especially where cooling towers 
are used, but as a fair average it is generally 
found that somewhere between 50 and 70 times 
the steam condensed can be obtained. Ihis 
means a rise in temperature of the cooling 
water of about 17° Fahr., as it takes on an 
average about 1,000 B.T.U. to condense one 
pound of steam. This figure is rather lower 
than the one for dry steam, but it must be re¬ 
membered that exhaust steam is nearly always 
wet, and therefore takes rather less B.T.U., 
and we have found in practice that 1,000 
B.T.U. per pound of steam is a very fair 
figure to take. 

The maximum vacuum which can be obtained 
from a condenser is the vacuum due to the 
temperature of the outlet water, and the closer 
to this we can get the vacuum actually obtained 
the better. There are two ways of expressing 
this difiPerence: one is in inches of mercury, 
and the other is in temperature, and for con¬ 
denser work the latter is the more convenient. 
WJien it is remembered that from about 24" 
to each inch of vacuum makes 4 per 
n<nt. difference in the steam consumption of 
a turbine, between 27" and 28' about 5 per 
eent., and Jrom 28"^ to 29'^ six or seven per 


cent., or that approximately 3^ Fahr. differ¬ 
ence in the temperature of the exhaust, means 
an incrense 01 decrease of about I per 
s easily understood how important 
(,‘p the diUerence of temperature 
between the outlet water from the condenser, 
and the temperature due to the vacuum as 
smaii as This difference in good 

modern condensers, when condensing, say 
12 lbs. per square foot per hour, can be kept 
as low as or 6" Fahi. 

Another way of looking at the efficiency of 
the condenser is the B.T.U. transmitted per 
square foot of ( ooling surface per hour per 
Fahr. difference of temperature, and this 
figure can in well constructed condensers be 
as high as 1,000 to 1,200 B.T.U. The re¬ 
sistance to the heat passing from the steam 
to the water may be considered in three 
stages. There is first the heat transmitted 
from the steam to the tubes of the condenser, 
and this resistance is affected by the quantity 
of air in the condenser, and the efficiency of 
the air pump. With suitable arrangements, 
however, this resistance can be reduced to a 
very small figure, especially if appliances are 
used such as dry air pumps, or, still better, 
Mr. Parsons* vacuum augmentor, to withdraw 
the air completely from the condenser. If air 
is present it not only vitiates the vacuum, but 
also reduces the rate of condensation of the 
steam by, so to speak, causing a blanket of 
air to form round the tubes, and thus preventing 
fresh steam getting to them. The second re¬ 
sistance to the transmission of heat is in the 
metal of the tube itself, but this, with metal 
tubes, such as are always used, is an exceed¬ 
ingly small figure, and may be neglected. 
The third and last is the resistance to the 
passage of heat between the metal of the 
tubes and the cooling water, and this is 
apparently one of the principal losses, and 
varies enormously with the cleanliness of the 
tube. If there is any slime or dirt or deposit on 
the inside of the tube it is found that conduc¬ 
tion of heat very rapidly goes down, and there¬ 
fore to get the best results the tubes must be 
kept clean. In this connection also it is neces¬ 
sary to have sufficient velocity of flow of the 
water to make turbulent flow in the tubes 
and not stream line flow, that is, a velocity 
sufficient to make the water mix up as it is 
travelling along the tubes and not to have a 
cold core of watetr with a hot envelope outside 
it next the tubes. 

It is in connection with the extracting of air 
thoroughly from the condenser that the greatest 
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improvements have been made of late years, denser to the air pump, and thus, although the 
and amongst these dry air pumps, and the air pump may only produce a vacuum oT, say, 
vacuum augmentor mentioned above and 2f or there may be a vacuum of aS" to 



shown in Fig. 4, are especially prominent. This 
latter consists simply of a jet of steam drawing 
the air and vapour from the condenser and 
delivering it through a small auxiliary con- 


29" in the condenser, and in practice this appli¬ 
ance has been found most satisfactory. The 
effect of using this vacuum augmentor has 
been in some cases to bring up the conductivity 
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from about 250 or 300 to between 800 and 
1,000, or to reduce the loss of temperature 
from ^some 26° Fahr. to 5° Fahr., a gain in 
temperature of, say, 21*^ Fahr., or 7 per cent, 
in the consumption of the turbine. 

When it is remembered that the steam jet of 
the vacuum augmentor only uses about 0*6 per 
cent, of the steam used by the turbine it is 
easily seen that the gain due to the better 
vacuum is vastly more than the loss due to the 
steam jet. This vacuum augmentor is applic¬ 
able not only to surface condensers, but also to 
jet condensers with most beneficial results. 

One great field for turbines which has 
only w’ithin the last couple of years come 
into prominence, although it was patented 
by Mr. Parsons some years ago, is the 
use of exhaust turbines, that is, turbines 
taking steam at atmospheric pressure from 
reciprocating engines or other machinery, 
and utilising the power contained in it in an 
exhaust turbine. When it is remembered that 
there is as much power in steam working from 
atmospheric pressure down to a 27" vacuum, 
as between 150 lbs. down to atmospheric 
pressure, it is easily seen that the power of an 
existing non-condensing plant can be more 
than doubled by the simple application of an 
exhaust steam turbine and condenser. In cases 
where cooling water is not available, cooling 
towers can be fitted, and, of late years, these 
have been improved so much as to be most 
efficient pieces of apparatus. Also, in some 
cases, a further advantage has been obtained 
in that if the supply of water for feeding the 
boilers is bad, this bad water can be used in 
the cooling towers, where it does no harm, and 
pure condensed water from the turbines can be 
supplied to the boilers. Such installations are 
now in use all over the country, and from being 
absolutely a waste product, exhaust steam has 
become a most valuable by-product in many 
works, the exhaust steam being collected, 
made to drive turbines and dynamos, and the 
power either used in the works where the 
exhaust steam is produced or supplied to other 
consumers of electricity. In many cases the 
exhaust steam is intermittent, such as the 
exhaust steam from a winding engine of a 
colliery where each time the cage goes up or 
down there is steam from the winding engine, 
but in the intervals between the winds, there is 
none. Such jintervals, if not too long, can be 
bridged over by a thermal accumulator. The 
l^rinciple of thermal storage is itself a com- 
1|^|itively old idea in cpnnection with steam 
" %stlers, having been proposed by Druitt Halpin 


in 1891-92, but t};ie best known form of accu¬ 
mulator for use in connection with exhaust 
steam turbines is. that of Professor Rateau, 
where a tank containing water has the exhaust 
steam blown through it so that alternately the 
exhaust steam is partly condensed, and the 
water in the tank boils, and thus the supply 
given to the turbine is constant. 

In many cases, however, the stops are too 
long to be bridged over by any form of thermal 
accumulator, and in such cases what are 
called mixed pressure*^ turbines have been 
introduced in which there is a high pressure 
part revolving idly when exhaust steam is 
used, but when the exhaust steam supply 
fails, by an automatic arrangement this high 
pressure part is supplied with live steam, and 
thus the turbine continues to be driven. This, 
also, can be used in conjunction with a thermal 
accumulator, in such cases as a winding 
engine, where there are short stops only for a 
portion of the day, but where there are long 
stops at week-ends or at times when winding 
is not going on. 

This arrangement of turbine to be able to 
utilize economically either exhaust steam or 
high pressure steam has probably a great 
future before it, and it is one of the remarkable 
things about a turbine that it has so much 
flexibility that such an arrangement is possible 
—in fact, it has been found that such mixed 
pressure turbines are within 5 per cent, as 
economical as either a pure turbine for using 
high pressure steam alone or a pure turbine 
for using exhaujjt steam alone. 

The first applications of the steam turbine 
to driving machinery were in the driving of 
electrical machinery, and on land this still 
continues to be the greatest use for steam 
turbines. Twenty-five years ago, w^hen Mr, 
Parsons made his first high speed dynamo, 
the usual speed of revolution was for dynamos, 
as a rule, from 1,000 to 1,500 revolutions per 
minute, and they were generally belt-driven 
from the engine. 

Mr. Parsons made his first high speed 
dynamo (see Fig. 5) to run at a speed of 
18,000 revolutions per minute, and it was for a 
power of about 10 horse-power. This increase 
of speed to from ten to fifteen times that of 
ordinary dynamos necessitated a most careful 
consideration of the design, both from the 
electrical point of view and also to meet the 
enormous centrifugal forces which would be 
engendered. These latter were met by a 
drum armature with spiral end windings the 
whole held together by binding wire, and 
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the construction of the commutator segments 
in short lengths, dovetailed into steel rings 
with asbestos insulation. The diameter also 


in order to prevent stresses due to the centri¬ 
fugal force being excessive. 

Some of the difficulties to be met withTin 



was kept small, and the core and commu¬ 
tator were relatively of considerable length. 
In all turbo-dynamos the core lengths are 
large and the diameter comparatively small. 


turbo dynamos will be understood if we com 
pare a slow speed two-pole dynamo of 50 kilo- 
w^atts for 300 revolutions per minute, with a 
turbo dynamo of 500 kilowatts, at 3,000 revo- 
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lutions'^per minute, also two-pole. Here we 
have ten times the speed of revolution, ten 
times the surface speed, and 100 times the 
centrifugal force to contend with. The out- 


that the voltage per segment is ten times. 
The frequency of the commutation is five times 
as great therefore, and the re-actance voltage 
on which the sparking largely depends is 



put, in kilowatts is proportional to the 
speed, or ten times, but as the former was for 
volts, and the latter for 550, we had to 
%^ve only, half the number of segments, so 


fifty times as great; and finally the hysteresis 
and eddy loss in the armature core will be 
somewhere about sixteen times as much* 

It is thus seen that special arrangements 
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will have to be made to meet the very special 
conditions of a turbo dynamo. The core loss 
has to be taken care of by very special venti- 


commutator and the re-actance voltage, the 
two principal things which govern commuta¬ 
tion, are met with by the provision of •either 



lating arrangements to enable the heat to be 
carried off; and centrifugal force is met by 
emplo3ring the best materials and most careful 
construction. The voltage per segment in the 


commutating poles or compensating winding, 
or a combination of the two. In our experience 
we have found compensating winding alone 
most satisfactory, and the adoption of such 
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compensating|Winding enabled a dynamo with 
such winding to be increased in output from 
about •20o^kilowatts to 500 kilowatts, and that 


50 per cent, without, sparking of the brushes, 
or having to shift them in any way. 

I may further say that we have found in our 



without any shifting of the brushes such as experience, two-pole turbo dynamos to be 
i^erly necessary. Fig. 6 shows a 750 much more satisfactory than four-pole, and to 
l^owatt turbo-generator built on the lines de- cost little more^tp build, the two-pole proving 
above, and this can carry overloads of to be much less liable to flash over than the. 
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four-pole; in fact with our modem two-pole 
turbo dynamos such a thing as flashing 
over is unknown. 

Turbo alternators were started rather later 
than turbo dynamos, the first being made 
about 20 years ago for the Newcastle and 
District Electric Lighting Company, Limited, 
four sets being installed in their Forth Banks 
station. These'early alternators consisted of a 


adopted. Figs. 9 and 10 shows a 4,000 kilowatt 
three-phase turbo alternator for 6,000 jirolts., 
40 periods, running at 1,200 revolutions per 
minute, and I may say that eight of these are 
installed in the Carville Power Station of New¬ 
castle-upon-Tyne Electric Supply Company, 
Limited, in connection with the great power 
distribution in the North of England. The 
stator is of the usual type of laminated iron. 


Fig. 10. 



12 9 6 5 0 


4 Feet.. 


4,ooo-K.w. 3-PHASE Turbo-Alternator, 6,000 volts. (Cross Section.) 


smooth core having the windings laid over it 
and held on by binding wire, the ends being 
connected to slip rings, and were as a rule 
single phase. The size gradually increased up 
to 1,000 kilowatt single phase, and a voltage 
of 4,000 volts. Two of these early machines 
are shown in Figs. 7 and 'S. It was found, 
however, that with high voltages, and 
especially when two or three phase alternators 
had to be built, the difficulties of manufacture 
andj of insulation were very great, and there¬ 
fore the type with revolving field magnets was 


the only noticeable point being that the end 
windings have to be very firmly stayed to stand 
up against the very heavy stresses which are 
occasioned if ♦here is a short circuit or other 
sudden rush of current. The rotor consists of a 
steel casting with forged steel pole tips, the coils 
being separately wound and slipped on in place, 
after which the pole tips are put bn and strong 
nickel steel bolts with manganese bronze keeps 
are used to counteract the tangential compo¬ 
nent of the centrifugal force. This rotor may 
be said to be t)rpical of what is called the 
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** salient pole formation/' but there is also 
what faay be called the barrel or drum " 
type, which was first introduced by Mr. C. E. 
L. Brown, of Baden, Sw itzerland, in which the 
rotor consists of a series of plates with the 
winding embedded in slots in the outer circum¬ 
ference. It is a moot point which form is best, 
some havjing advantages in one way and some 
in the other, and which will eventually survive 
depends both on ease and cost of manufacture 
as well as mechanical and electrical advan¬ 
tages, and up to the present this point has not 
been settled. As in the case of continuous 
current machinery, one object is to get the 
maximum output at the highest speed possible, 
and since the materials available limit the 
length and diameter of rotor and therefore 
the available flux and the ampere turns, 
these again limit in the stator the output 
which can be obtained with a certain in¬ 
herent regulation. 


ordinary steam turbine when driven backwards 
does not act as a,n air compressor, but if the 
blades are suitably shaped it forms a very effi¬ 
cient one, and this fact has led to a large de¬ 
velopment in the application of steam turbines. 

A section through Such a compressor com¬ 
bined with its turbine is shown in Fig. 13, and 
it is seen that the compressor is very similar in 
construction to the steam turbine, having blades 
fixed on a revolving drum, and in a cylinder, 
which in this case on account of the small 
amount of compression to be done on the air 
are of uniform diameter. A dummy piston to 
balance the end pressure of the air on the 
moving blades is provided as in a steam 
turbine. 

Such turbo blowing engines are largely used 
for blast furnaces, the blast pressures required 
ranging generally from 10 to 16 lbs. per square 
inch. One great feature of the turbine system 
is the way in which the blower adapts itself to 


Fig. II. 






vn. 


LtoBJ 


Main Alternator., f^kay WnJlUl. 



Diagram of Connections. (Leakage Winding.) 


A much larger output can be obtained by 
the adoption of some form of compounding 
which enables regulation again to be made as 
good as is desired. There are several means 
of doing this, one which is often used being 
the ^‘Tirrill" regulator, where moving con¬ 
tacts regulated by the voltage of supply 
alter the excitation of the alternator. Another 
method which we have largely used is what 
we call' a leakage path winding, shown 
diagramatically in Fig. ii, and this is a 
small yoke being put across the poles of 
the exciter round which the main cufrent 
passes, and when this current increases it 
chokes back the magnetism and thus raises 
the voltage of the exciter. The effect of it is 
shown in Fig. 12 (p. 973), where will be seen 
the great difference in the regulation of the 
aUnefttiator with or without leakage paths. 

important development during the past 
'jih#years has been the application of the steam 
for driving air compressors. An 


the requirements of the furnace. Should the 
resistance of the furnace diminish more air is 
at once automatically delivered by the turbo 
blower without the possibility of the engine 
racing. In fact the speed of revolution remains 
quite constant over a wide range of duty. 
Should, on the other hand, the resistance of 
the furnace increase, the quantity of air wall be 
diminished and the pressure automatically in¬ 
creased. When what is known as ‘^hanging" 
takes place it is an easy matter to speed up 
the turbine engine lUiitil the furnace is blowing 
freely. Usually about twice the normal working 
pressure can be obtained by this method. 

Iron masters who use turbo blowers find that 
they can always, get more iron from the fur¬ 
naces when a turbo blower is supplying the 
blaist than when it is supplied from a recipro* 
eating engine. It is thus seen that the great 
elasticity and adaptability of such engines 
together with the stea^ blast is a great ad¬ 
vantage in metaihsrgical work. 
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Fig. 14 (p. 975) shows an engine room in which Besides iron smelting turbo blowers are used 

both ordinary reciprocating blowing engines for copper refining and other metallurgijjal 

and tubine blowing engines are installed. The work. Small size turbo blowers are often- 

reciprocating engine is somewhat smaller in driven by electric motors running at high 

output than the turbine, and it is at once speeds. 

obvious what an enormous saving in space is For producing pressures higher than 25 lbs. 
effected by the use of the turbine engines, per square inch, the design of the blowing 

Further, it may be mentioned that the weight engine is usually of the centrifugal type, and 

of the turbo-blowing engine complete is 25 consists of a number of centrifugal fans 


Fig. 12. 



— rPhase Amperes.- 


450-K.W. Tuaao -Alternator Voltage Regulation Putting ox Load. (Rheostats unaltered.) 

tons, and the weight of the reciprocating specially constructed to withstand the stresses- 
engine 430 tons, or seventeeih times heavier caused by the high speed of revolution. The 
than the turbine. fans are arranged to blow in series, the pressure 

A very useful size of plant is that built to being slightly increased at each fan until the 
deliver 20,000 cubic feet of free air per minute desired pressure is obtained, and in this way 
at 10 lbs. to 15 lbs. blast pressure. This size blowers are built to give 80 lbs. pressure, and 
is suitable for blowing the a{^rage English above. This type of machine is used prmci- 
hlast furnace, and takes about 15,000 lbs. of pally for mining operations, such as*supplying 
•team per hour at 150 lbs. steam pressure, compressed air for rock drills and coal-cutting 
100* superheat, and 28vacuum, barometer machinery, and is found to be very economical. 
30^'.' From those figures it may be seen that The fans are generally arranged in two 
turbo blowers are exceeditigly economical, cylinders, a high and a low pressure, with an 
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iatercoolef .between them. The air is also 
4 S00le4 ^urin^ compression by water*jaeketing 

,tbecylm4«r* ' ^ 

A devielopthent of the turbo com- 

dealing with large volumes o( 


gas or air at low pressures^ and a nunib^ of 
this type designed to deal with about 
cubic feet free air per minute at aboctt s lb. 
pressure, have been made. They are used 
principally for drawing exhaust gases lirom 



Fig. 14. 
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Installation of Turbo-blowing Engine AITd Condenser. 

(Showing the saving of space occupied by Turbine over the lUeiprocating Engine 01 equal output.) 
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blast furnsTc^s^ and driving them through the 
tfy^prodttct recovery planL The gases from 
ble»t furnaces, more especially the Scotch 
jbJast furnaces, where coal is used instead of 
iMtef eiie heavily charged with tar, ammonia, 


&c., and the usual form of reciprocating com¬ 
pressor has been found to be very troublesome, 
due to choking up, but since the turbo-machine 
came out, most gratifying results have been 
attained, the plants running for many months. 
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night and day, without ever being shut 
down. 

Another application is boosting up 

the pressure of coal gas in the gas mains of 
large towns. Sometimes it is found that owing 
to the extension of a town the mains become 
too small. The introduction of small turbo 
blowers enables a large amount of gas to be 
forced through the small mains, and thus 
saves the heavy cost requii^d to lay down 
additional mains to meet the increased demand 
for gas in the outlying districts. 

In the Glasgow Corporatioa; Gas Works, a 
small turbo blower is used for pumping gas 
down hill: this may seem rather paradoxical, 
but it must be remembered that coal gas is 
lighter than air, and therefore it has to be 
pushed down hill by mechanical means. 
The construction of this latter type of blower or 
exhauster as the case maybe, is shown in Fig, 15. 
It will be seen that the particular machine 
illustrated, consists of three screws, very 
much like the propellers of a ship, only having 
more blades. Between the propellers, spiral 
guide rings are fitted. The power required 
to drive these machines is generally about 
150 horse-power, and the speed of revolution 
about 7,500 revolutions per minute, varying of 
course with the size and duty of the engine. 


EARLY STEAM NAVIGATION. 

Mr. R. C. Seaton, writing to The Times Engineer¬ 
ing Supplement on October 3rd, <|raws attention to 
the following paragraph in “ Carlyle’s Remini¬ 
scences” (Vol. I., pp. 128-130) on the subject of 
early steam navigation :— 

“ At Greenock I first saw steamers on the w’ater; 
queer little dumpy things, with a red sail to each, 
and legible name. Defiance^ and such like, bobbing 
about there, and making continual passages to Glas¬ 
gow as their business. Not till about two years later 
<1819 if I mistake not) did Forth see a steamer; 
Forth’s first was far bigger than the Greenock ones, 
and called itself The Tug^ being intended for towing 
ships in those narrow waters, as 1 have often seen it 
doing; it still, and no rival or congener, till (in 1825) 
Leith, spurred on by one Bain, i^ldnd of scientific 
half pay Master R.N., got up a large, finely-appointed 
steamer, or pair of steamers, for JUondon; which, so 
successful were they, all ports then set to imitating. 
London alone still held back for a good few years; 
London was notably shy of the steamship, great as 
are its doings nowin that line. An old friend of 
mine, the late Mr. Strachey, has told me that in his 
schooldays he at one time—early in the nineties I 
should guess, say 1793—^^d to see, in crossing West¬ 
minster Bridge, a little model steamship paddling to 


and fro between him and Blackfriars Bridge,^ with 
steam funnel, paddle-wheels, and the other outfit, 
exhibiting and recommending itself to London*and 
whatever scientific or other spirit of marine adven¬ 
ture London might have. London entirely dead to 
the phenomenon, which had ta duck under and dive 
across the Atlantic before London saw it again, 
when a new generation had arisen. The real inventor 
of steamships, I have learned credibly elsewhere, 
the maker and proprietor of that fruitless model on 
the Thames, w'as Mr. Miller, Laird of Dalswinton, 
in Dumfriesshire ^Poet Bums’s landlord), who 
spent his life and his estate in that adventure, and 
is not now to be heard of in those parts; having had 
to sell Dalswinton and die ^(^ajf-bankrupt (and I 
should think broken-hearted) after that completing 
of his painful invention and finding London and 
mankind dead to it. Miller’s assistant and work- 
hand for many years was John Bell, a joiner in the 
neighbouring village of Thornhill. Miller being 
ruined, Bell was out of work and connexion, emi¬ 
grated to New York, and there speaking much of 
his old master, and glorious unheeded invention w’ell- 
known to Bell in all its outlines or details, at length 
found one Fulton to listen to him : and by ‘ Fulton 
and Bell ’ (about 1809), an actual packet steamer 
was got launched, and, lucratively plying on the 
Hudson River, became the miracle of Yankeeland, 
and gradually of all lands. These I believe are essen¬ 
tially the facts. Old Robert McQueen of Thornhill, 
Strachey of the India House, and many other bits of 
good testimony and indication, once far apart, 
curiously coalescing and corresponding for me. 
And as, possibly enough, the story is not now known 
in whole to anybody but myself, it may go in here as 
a digression— propos of these brisk little Greenock 
steameis which I first saw, and still so \ividly 
remember, little Defiance^ &c., saucily bounding 
about with their red sails in the sun, on this my tour 
with Ining.” 

The interesting point about the paragraph is that 
thestf reminiscences of Carlyle do not seem to have 
previously attracted the attention of writers on early 
steam nangation. Their publication is indeed sub¬ 
sequent to that of the principal authorities. Pro¬ 
bably all that is to be said on the subject has been 
said long ago, and there is no great likelihood of 
any fresh information coming to light. 

Interesting and picturesque as Carlyle’s remini 
scences are, they contain several inaccuracies. 
He was not correct in supposing that it was 
Miller’s model which ran on the Thames about 1793. 
Tfiis was really Pumsey’s boat, described in bis 
patent of the 6th of November, 1788. Rumsey was 
an American who came over to England to push bis 
invention. Woodcroft says it was on account of 
his being unable to obtain a patent dn America, 
but according to Thurston, he obtained a patent 
from the State of Virginia in 1787. After two 
years in preparations ** he was on the eve of putting 
the last hand to his steamboat when he died.” 
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(W9odcroft on “ Steam Navigation **). He was ex¬ 
plaining a friend’s invention to a committee of the 
Sc«:iety of Arts in 1792 when he was struck by an attack 
of apoplexy, which caused his death in a few hours. 
The vessel was, however* got afloat in February, 1793, 
and was sailed many times on the Thames against 
wind and tide with the speed of four knots an hour.’* 
The boat is fully described in Woodcroft’s paper on 
“Steam Na\igation” in the Proceedings of the 
Society, Vol. LVI., 1846-8. 

Miller’s historical experiment on the Dalswinton 
lake was carried out in 1787. The steam engine 
used was Symington’s. No reference to John Bell 
appears in Woodcroft, or in the very full memoir of 
Miller in the “ Dictionary of National Biography” (by 
Mr. R. B. Prosser); nor is he mentioned by Gallo¬ 
way or Thurston in their histories of the steam engine. 
Henry Bell, whose Comet, launched in 1812, ran 
regularly for some time between Greenock and 
Glasgow* is said by Galloway “to have obtained 
information from Fulton,” but no authority is 
given for the statement. Fulton’s Ctermont was 
launched in 1807 in New York, with an engine 
supplied by Boulton and Watt. 

The statement that Miller sold his property and died 
insolvent is certainly incorrect. He died at Dalswinton 
in 1815, and the division of his property among his 
children was the subject of a lawsuit, which was 
carried to the House of Lords. 

The first practical steamboat was, without much 
question, the Charlotte Dundas, which, in 1802, was 
tried on the Forth and Clyde Canal, and would have 
been adopted for use on that canal, but for the fear 
of the proprietors of damage to the banks, and on 
the Bridgewater Canals, but for the death of the 
Duke of Bridgewater. 

The whole question of the origin of steam naviga¬ 
tion has been a little obscured by the patriotic 
proclivities of American and English historians. 
Probably the history may be summarised as fol¬ 
lows :—The first experimental vessel successfully 
driven by steam was that of Miller, who, in 1787, 
at the suggestion of Taylor, fitted a Symington 
engine into his double-hulled boat, and worked it 
on Dalswinton Lake. The second—still experi¬ 
mental—was Rumsey’s boat, which was tried on 
the Thames in I 793 * practical steamboat 

was Symington’s Charlotte Dundas, which success¬ 
fully ran, and towed boats on the Forth and Clyde 
Canal in 1802. The first steamer which ran regularly 
and continuously was Thomas Fulton’s Clermont, 
1807. The first regular passenger steamer in Europe 
was Henry Bell’s Comet, 1812. H. T. W. 


THB BY-PRODUCTS OF INDIAN 
< FORESTS. 

It has been demonstrated by numerous experiments 
h»‘£iirope as well as in America that the pulp possess¬ 
ing the best hbre for paper, and the most practicable 
if that derived from the wood of the spruce 


and fir. In India there are spruce and fir which 
yield as good paper pulp as any in Europe or 
America, as has been amply proved by experiments. 
Large quantities of this timber in India will run 4 feet 
and 5 feet in diameter, 4J feet from the ground, and 
150 feet to 200 feet in height. They not only do not 
use a stick of this, but even, in some places, they 
girdle it and allow it to rot, just to favour a few 
deodars {Cedrus deodara) growing under it. The 
reason for this is the difficulty of securing the timber, 
which could be overcome by energy and enterprise. 
The difficulty of removing the timber is due to the 
extremely rugged nature of the country, the steep 
slopes and gorge-like valleys rendering the con¬ 
struction of railways, or even cart roads, so expensive 
as to be practically out of the question, except for 
very large operations. The American Consul-General 
at Calcutta, who has been studying the forests of 
India, and incidentally their properties as pulp and 
turpentine producers, says that though the amount of 
material obtained ^)er acre would be small on account 
of the forest conservation by the Government, this 
could be overcome by establi.shing a wood-pulp mill 
on one of the main streams, such as the Jumna or the 
Tons—or, preferably, at their junctions—so as to 
tap a larger area. From there the manufactured 
product, either pulp or finished paper, could easily 
be shipped by rail. The difficulty of the number of 
small operations would be overcome by the extreme 
cheapness of the labour. Felling with the primitive 
tools used costs less than two shillings per 1,000 feet* 
board measure, and carriage by coolies costs about 
one penny per cubic foot per mile. The rolling down 
hill would cost practically nothing. The advantages 
which the wood-pulp industry would enjoy would be 
an absolutely assured and permanent supply of raw 
material, on account of the conservative manage¬ 
ment by the Government of the forests from 
which the material is derived, and the favour and help 
of the Government in forwarding the enterprise, which 
is only too anxious to have it succeed, so as to furnish 
a market for the spruce and fir, which at present are 
rotting, and going to waste. Another advantage, 
especially important for an industry in India, is the 
favourable climate. On account of the elevation at 
which the tree occurs, the climate is such that the 
work can be carried on by white men, without danger 
to their health, or impairment of efficiency, all the 
year round. Here, then, is said to be an opportunity 
of developing an industry which would be not only 
extremely profitable, but absolutely sure and per¬ 
manent when once started. As regards a turpentine 
industry, the making of turpentine in India offers 
even a more inviting field for enterprise then the 
pulp industry, because it has been tried long enough 
for all the figures and details to be fully known. 
Turpentine in India is derived from the chir, or long 
leaf pine, which very much resembles the American 
long leaf pine, from winch the main supply of turpen¬ 
tine of the world is derived, and which is rapidly dis¬ 
appearing. The tree occurs in different psarts of the 
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Himalayas at elevations of from 7,000 feet. 

It is worked in several localities, but most at Bohwali, 
near Naini Tal, in the United Pr^Jivinces. Here the 
Government have been tapping and distilling since 
1900. The work of tapping is well organised, and 
the distillery is fitted up with most of the modem im¬ 
provements. From one maund (82 pounds) of crude 
resin, one gallon and a-half of turpentine is obtained, 
and fifty-three pounds of resin. This yields a profit 
of about five shillings and sixpence per maund. It 
takes about seven trees to produce a maund in a year, 
thus giving a profit of about ninepence per tree per 
annum. This comprises everything except interest on 
the capital. In the Bohwali district there are more than 
300,000 trees available. The Consul says that the 
Government is now trying to sell out because its 
policy has always been to encourage a new industry 
by undertaking it itself, and demonstrating that it is 
profitable, then stepping out and giving it over to 
private enterprise, because it wants every industry to be 
in the hands of private individuals as far as possible. 
The Consul adds that there is an opportunity here to 
buy up an industry already developed, the profit of 
which has been clearly proved, and one which is bound 
to increase in value and extent, because it has only 
just passed the experimental stage, and they are still 
tapping much more slowly than there is any need foi. 

ORIGIN OF SHEFFIELD PLATE. 

There is nothing in art so entirely English as the 
making of Sheffield plate, mezzotint engraving not 
excepted. The fusing of silver on to copper was 
known to the ancient Peruvians, possibly to other 
nations, but as far as Western civilisation is con¬ 
cerned the discovery was made by that ** ingenious 
mechanic,’* Thomas Bolsover, in 1732. Like many 
other important discoveries, that of Bolsover was the 
result of an accident. One day when repairing a 
piece of plate he is said to have used a penny to 
** cramp ” up a join, and allowing his work to become 
overheated, found that the two metals had fused and 
become inseparable. 

In the middle of the eighteenth century silyer was 
costly, and Bolsover conceived the idea of beating 
out a thin layer of the precious metal and fusing it 
on to a copper foundation, thus producing something 
cheaper than silver plate and better than pewter. 

In a few years from Bolsover’s discovery the making 
of Sheffield plate had become a fiourishing industry, 
and the workers, **as a body, mbat unsteady, de¬ 
praved, and idle,” earned such high pay that two are 
said to have kept hunters, whilst others employed a 
hairdresser to attend them during working hours 
” with his paraphernalia, powder, and all.” But this 
was the golden age produced by the scarcity of 
capable workmen. Soon a class of skilled mechanics 
sprang up, and masters were no longer forced to bid 
against each other for the possession of craftsmen 
ci^ble of carrying on the new and popular industry. 
—TAtf AH Craftsman. 


HOME INDUSTRIES. 

Banks and Home Industries. — Attempts have 
been made during the discussion of the Development 
Bill in the House of Commons to induce the 
Government to promise support to industrial banks 
intended to assist farmers and others, but nothing 
definite in this direction has been achieved. In 
Germany the greatest assistance has been rendered 
to agriculture by the Raiffeisen credit banksf which 
have gone far towards the solution of an agricultural 
difficulty in this country—the lack of easy and 
advantageous ways of procuring ready money when 
it is most needed. There are the legitimate banks 
and the loan agencies, good and bad, but in resorting 
to either the farmer is compelled to pay a high rate 
of interest, and without substantial security he can¬ 
not succeed in borrowing money at all. In Prussia 
one of the most useful auxiliaries of the co-operative 
credit societies is the institution known as the 
Central Co-operative Bank, a State institution estab¬ 
lished with ample resources for the purpose of pro¬ 
viding needy co-operative credit societies with funds. 
Probably before many years have passed something 
of the sort will be tried in this country. Nor is it 
only agriculturists who complain of the lack of 
banking accommodation in the United Kingdom. 
The growth of the joint stock banks, with the con¬ 
sequent disappearance of the private banks, has 
resulted in industrial concerns being nowadays unable 
to get that financial assistance which the private 
banks accorded them, and which is to be got in full 
measure in Germany and other Continental countries. 
The joint stock banks arc content to earn their divi¬ 
dends on the evchange and discounting business, and 
look askance at industrial issues which may involve 
speculation and risk. As a writer in The Times points 
out in an interesting communication (October 9), the 
banks are not interested in industrial undertakings to 
the extent that they used to be in this country and still 
are on the Continent. “ In times past the banks in 
manufacturing towns were privately owned, the 
banker was interested in local manufacturing con¬ 
cerns, probably having a seat on the board of 
directors, and \ihen large contracts had to be under¬ 
taken, or times of stress arose, the manufacturer 
could rely upon the support of the local bank.” But 
with the disappearance of the private bank this 
assistance disappears. The local banks have now 
been amalgamated w ith the big London banks, and 
co-operation with local industries has ceased. The 
local bank manager has become a paid official, little 
better than a cleik, hable to be moved about at any 
time, and having to refer to London upon all matters 
not of the merest routine. The authorities in London 
are not to be blamed, for, to use a homely ad^ge, 
they have to cut ibeir coat according to 4 heir cloth. 
The banking business of tb?* country is based on a 
dangerously low gold reserve, the trading capital 
belongs to the depositors, ai^ is mostly repayable on 
demand: and the paid-up capital of the shareholders 
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is very small in comparison with the business done. 
Bui this state of things is seriously affecting the home 
in/iustries of the country. The writer already quoted 
goes so far as to say that “ the effect has been that 
in certain classes of work in London, where finance 
and contracting have to go together, it has become 
a rule that ‘ no British firm need apply,* not because 
Continental machinery is cheaper or of better quality 
than the English, but because the Continental manu- 
factur'^r, thanks to the support of his banking institu¬ 
tions, is able to take up concessions, finance work, 
and accept terms of payment at which the English 
firm cannot look. It used to be said that ** trade 
follows the flag;*’ it is truer, however, to say that it 
follows the bank. 

Mushroom Insurance Companies, —The report of 
the Comptroller of the Companies’ Department of 
the Board of Trade, just issued, refers to the in¬ 
surance companies which passed into liquidation last 
year. Their history affords additional proof of the 
need for the strengthening of the law 1 elating to 
insurance companies which the Insurance Bill now 
before Parliament is intended to provide. The 
British United Insurance Corporation, Limited, lived 
just two years and five months. Its only capital was 
the sum 01^^2,690 derived from 590 share capital 
issued. With these slender means the company 
accepted unlimited risks (estimated roughly at 
100,000), and undertook insurances of almost all 
kinds, including endowment and house purchase. 
Life insurance was not undertaken, so that no statu¬ 
tory deposit of ;£'2o,ooo was necessary. Efforts were 
made to obtain more funds without success. The 
u.siness was carried on recklessly in the meantime, 
all risks offered being accepted, with the inevitable 
result of failure. The other case was that of the 
Casualty Insurance Company, Limited, registered in 
February, 1904, with a nominal capital of j^6o,ooo, 
for the purpose of carrying on the business of personal 
accident and sickness insurance. The subscribed 
capital was ;fi3,59S, of which only ;f5,528 los. was 
paid up. Not undertaking life insurance, no deposit 
could be required of the company prior to commencing 
business, and its uncalled capital of ;f8,047 therefore 
formed the only reserve to meet losses which might 
arise of an unusual nature. In cases where the com¬ 
pany insured against fatal accidents re-insurances 
were effected by it with other companies, but the 
small capital available proved quite insufficient, with 
the result that it was all lost, and the creditors will 
sreceive no more thtn a very small dividend. 

Monster Steamships ,—The Ctmard Steamship 
Company having beaten the record with regard to 
«ze and speed in the construction of the Mauretania 
and Lusitania^ the White Star Line are building two 
eteamers for the North Atlantic Service which in f oint 
^ adze leave all vessels now afioat far behind. The ton- 
Vlieite of the iiaureiama is 33,000 and the Lusitania is 
^ laafiiterididp,but the tonnageof the Olympic and Titanic 


is to be 45,000 tons though with a speed of only 21 
knots as against the 25 of the Cunard boats. The new 
steamers, which y^ill^ be completed about the end of 
1910, will sail on the Southampton-New York 
Service, and will, have a displacement of 60,000 tons. 
They are to be 840 feet long, with a beam of 90 feet, 
and the boat deck will be more than 60 feet above 
water. Their carrying capacity will exceed that of 
any existing ship by at least one-third, and they will 
carry more than 5,000 persons all told, the crew of 
each exceeding 690 in all. Nor is it only in size that 
the vessels will beat the record. They will be more 
elaborately fitted than any now afloat. The passenger 
may well imagjne himself in a sumptuous hotel 
ashore. There will be not only suites of rooms but 
complete flats at his disposal if he cares to pay for 
them; cabins with private shower baths attached : 
a magnificent gymnasium; a verandah caf6 on one of 
the upper decks 50 feet above the water; a palm 
garden, and a garden on the fore deck. Each boat 
will be divided into upwards of 30 steel compartments 
separated by heavy bulkheads. Another set of safety 
devices will guard against fire. A combination of 
turbine and reciprocating engines will propel the 
vessels, and this arrangement is expected to effect a 
great economy of coal. 

Short Time in the Cotton Trade ,—The Inter¬ 
national Federation of Master Cotton Spinners* and 
Manufacturers* Associations has issued the statistics 
which it has collected showing the consumption of 
cotton in the world in the year ended 31st August 
last, and the stocks of cotton in spinners* hands at 
that date. In some of the principal countries the 
actual mill stocks of American cotton are considerably 
larger than appeared from the estimates recently 
made by some authorities. On the 31st August the 
stocks in actual bales reached a total of 3,183,392, as 
against 2,728,045 a year before, 3,334,410 in 1907, 
and 1,210,610 in 1906. The American stocks were 
908,000 bales. Russia came next with 345,644. The 
British total was 331,741, and Germany’s 333,669. 
An interesting part of the return is that which deals 
with short time. The short time movement initiated 
by the International Federation is now adopted by 
almost every country of the world. No figures 
have been cabled from the United States as to 
short time, but it is known that during part of 
1908 a considerable amount of short time was 
worked in America, and that a number of spin¬ 
dles were stopped throughout the year. Titles 
given by the Federation estimate the total number 
of spinning spindles at work hi the world in the past 
year at 131,503,062, of which 53,3^,630 are credited 
to Great Britain, 10,162,908 to Germany, 5,800,000 
to India, and 27,783,000 to the United Sutet. The 
number in France it put |it 7,000,000, and in Rtiisia 
at 7,800,000, Japan having ^496,698, 

The American Cation two reports 

from the Unked Stales Goveituneol just Ismedupon 
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the cotton crop of the present year do not throw much 
light upon the situation. From the first of these it 
appears that up to September 25th there had been 
ginned of the present American crop 2,562,000 bales, 
as compared with 2,590,659 bales at the corres¬ 
ponding time last season. These figures do not in 
themselves bear out the reports of a greatly dimi¬ 
nished supply. But it is said by those who predict 
a short crop that hot weather has forced the cotton 
into a premature fruition, and that in some districts 
at least the period of growth will be abnormally 
short. The high prices, too, are said to have stimu¬ 
lated the movement to market. Nor does it neces¬ 
sarily follow that a large September movement means 
a large crop. The second of the two reports men¬ 
tioned above, which seeks to obtain an average con> 
dition ” of the crop, or such part of it as was in- 
gathered on September 25th, cannot be said to be 
encouraging. This condition is given as 58*5 per 
cent, of the possible, or rather impossible maximum 
contemplated by the Government office, and it com¬ 
pares with 69*7 per cent, last year. The one safe 
prediction at present about the current year’s cotton 
crop seems to be that it will not be a big one. 


CORRESPONDENCE* 


KAPOK LIFEBELTS IN THE ROYAL 
NATIONAL LIFEBOAT INSTITUTION. 

With reference to the article entitled “The 
Production of Kapok in Java,’* which appeared 
in the Journal on July 23rd, 1909, Commander 
W. Holmes, R.N., Chief Inspector of Life¬ 
boats, has kindly supplied the following information 
relating to the use of kapok life-belts by the Royal 
National Lifeboat Institution : — 

In the year 1904 kapok was brought to the notice 
of the Committee of Management of the National 
Lifeboat Institution as a substitute for the cork used 
in the life-belts invented by the late Admiral J. Ross 
Ward in 1854, and supplied to lifeboat crews ever 
since that date. After experiments had been made 
and a pattern life-belt approved, the kapok belts 
were sent to 10 coast stations for trial on service, and 
the coxswains and crews were especially invited to 
express their opinion on them. In July, 1906, reports 
were received after the belts had -been 12 months on 
the coast, and the coxswains and crews all spoke most 
highly of them, much preferring them to the old cork 
bdts, the chief points in favour bf the kapok being 
lightness, more freedom to work in, ease in putting 
on, comfort, and warmth. The Committee of Manage¬ 
ment thereupon adopted the kapok life-belt for all 
future supplies, and at this time (1909) there are not 
many cork belts left on the coast. The following 
detajls will illustrate the great advantages of kapok:— 


Tested to supphrt in 


Average weight. water 24 hours. 

Cork belts .... 6 lbs. . 22 lbs. • 

Kapok belts .. 3 lbs. 12 oz.25 lbs. 


The requisite qualities of a lifeboat man’s life-belt 
are:— 

1. Extra buoyancy of 22 lbs. sufficient to support a 

man heavily clothed, with his head and shoulders 
above the water, or to enable him to support another 
person besides himself. ‘ * 

2. Perfect flexibility, so as readily to conform to the 
shape of the wearer. 

3. A division into two zones, an upper and a lower, 
so that between the two, it may be secured tightly 
round the waist; for in no other manner can it be con¬ 
fined sufficiently closely and securely round the body 
without such pressure over the chest and ribs as to 
affect materially the free action of the lungs, impede 
the muscular movement of the chest' and arms, and 
thereby diminish the power of endurance of fatigue, 
which in rowing boats is a matter of vital importance. 

4. Strength, durability and non-liability to injury. 

All the above conditions are satisfied far better by 

kapok than by cork in the construction of lifebelts. 

OBITUARY. 

Richard Bannister. —Mr. Richard Bannister, 
who had been a member of the Royal Society of 
Arts since 1886, died at the age of 74 on the 27th 
ult. Mr. Bannister was a student under Dr. Hofmann 
at the Royal College of Chemistry, and entered the 
Government Laboratory in 1862. In 1874 he became 
Deputy Principal of the Laborator}' under the late 
Dr. Bell. He retired from the Government service 
in 1898. Mr. Bannister was one of the first share¬ 
holders of the Civil Service Supply ^Association, and 
after serving for several years on the Committee of 
Management, he became Chairman in 1886 ; he held 
this office up to the time|of his death. 

He was a recognised authority in all matters con¬ 
nected with the chemistiy of food, and had great 
practical knowledge of the subject. He served as a 
Juror at the Health and Inventions Exhibitions, at 
South Kensington, in 1884 and 1885, and contributed 
a report on wines, &c., to the volume of Reports on 
the Colonial and Indian Exhibition, 1886, published by 
the Society of Arts for the Royal Commission of that 
Exhibition. He was also a Juror at the two last Paris 
Exhibitions, 1889 and 1900, and at Chicago in 1893. 
He was often called upon to give e\idence before 
Royal Commissions and Departmental Committees 
dealing with food and similai* subjects, and bad great 
experience as an expert witness in Revenue cases. 

Mr. Bannister gave the Society tv^o courles of 
Cantor Lectures, one in 1888 on “ Our Milk, Butter, 
and Cheese Supply,** and the second in 1890, on 
“ Sugar, Coffee, Tea and pocoa.” He also, in 1887, 
read a paper on “ Colonial Wines,” for which he was 
awarded a silver medal. 
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NOTES ON BOOKS. 


The Recognition of Minerals. By C. G. 

Moore, M.A., F.I.C, '' London : The Mining 

Journal, 7s. 6d. net. 

The object of this book is to assist the traveller 
and prospector in distinguishing minerals of commer> 
cial value from ordinary rocks and stones. It origi¬ 
nated iii a series of notes made by the author 
'when he was engaged as resident chemist to the 
Ashanti Goldfields Corporation, and additions have 
been made to it during professional journeys to 
Tasmania and elsewhere. Descriptions are given of 
most minerals of value, with hints on how to recognise 
them, the uses to which they are put, and the demand 
generally existing for them. Simple tests, such as 
can be easily performed in the field, are included, 
though no attempt is made to enter into detail into 
the various methods of assay, which are the province 
of the highly-trained mineralogist. The book should 
prove useful to that large number of travellers who 
are passing through mineralised districts in the less 
known parts of the world : even if it does not assist 
them to discover great riches it will repay them, as 
the author says, “in the added interest that such a 
study gives to residence abroad under conditions that 
are sometimes monotonous or unprofitable.*’ 


Botany of To-day., By G. F, Scott Elliot, M.A., 
B.Sc., F.R.G.S. London: Seeley and Co. 5s. 
net. 

The “ Science of To-day ” series has already made 
its mark as giving excellent popular accounts of recent 
developments in various branches of science. The 
latest volume is worthy to rank with its predecessors, 
which dealt with astronomy, electricity, and physics. 
To recapitulate and describe in a lucid and readable 
form the present situation in the science of botany is 
no easy task, for perhaps in no field are more rapid 
strides being made at tbis time. Mr. Elliot estimates 
that over a quarter of a million printed pages, often 
of a very difficult and technical character, and written 
in eight or nine different languages, form the present 
yearly output of botanical writers; and with such 
frequency is new work being brought forward that 
between the printing and publication of this volume 
several books of the first importance appeared. But 
although this volume was written before the author 
had had an opportunity of seeing the English edition 
of Warming’s “Oecology” and Seward’s “Darwin 
and Modem Thought,” it, contains all but the very 
latest botanical theories, and the reader who has 
mastered it will have an excellent general idea of 
nuent problems and discoveries of botanists. 

MobeSn Cabinet Woric, Furniture and Fit- 
atKNTS, By Petcy A. Wells and John Hooper. 

' L<iftdon: B. T. Batsford. 12s. fid. net. 


^ lto*of the authets has been to produce a book 
^0% with the modern developments and pro- 
’Idfcie crhft of cabinet-making, and to illustrate 
1^ ftep^riih practice of the craft in all its appli¬ 


cations, from the making of a joint to the preparation, 
setting out, and ipqpaplcte construction of the numerous 
and various types of furniture and woodwork which 
the cabinet-makei* is called upon to make.” It will be 
obvious at once that the scope projected is a very 
wide one; and though probably no one is better 
fitted to undertake the task than Mr. Wells, whose 
paper on “ English Furniture ” won him the Society’s 
silver medal last session, it may be doubted whether 
it was advisable to design a book which should 
appeal at the same time to the apprentice and 
journeyman, the foreman, draughtsman, and de¬ 
signer, the salesman, architect, and collector. The 
description and illustrations of tools, for instance, 
which may interest the apprentice, will hardly be 
wanted by the more advanced student. But when 
this piece of criticism has been offered, nothing but 
praise remains for the book. To give an idea of the 
pains which have been bestowed on its production, it 
may be mentioned that it includes i ,000 diagrams and 
measured dra'wings; more than fifty photographs of 
historic and modem work; and detailed descriptions 
of over two hundred woods used in furniture making, 
with notes on the growth and structure of timber, its 
diseases, shrinkage, seasoning, &c. A glossary of 
technical and workshop terms and a copious index 
complete a very handsome volume. 

GENERAL NOTES. 

Books on Agriculture. —Mr. A. (D. Hall is 
publishing, through Mr. John Murray, a new edition 
of his book, “The Soil,” and also a new work, 
“ Fertilisers and Manures.” The latter seems to 
embody with other material the information con¬ 
tained in the course of Cantor Lectures delivered 
before the Society by Mr. Hall. 

Studentships at the School of Art Wood- 
Carving. —The School of Art Wood-Carving, 39, 
Thurloe-place, South Kensington, has been re-opened 
after the usual summer vacation. Some of the free 
studentships in the Evening Classes maintained by 
means of funds granted to the school by the London 
County Council are vacant. The holders of these 
studentships are selected by the London Council, and 
by the committee of the school, from persons of the 
industrial class who are intending to earn their living 
by wood-carving. Candidates must have passed at 
least one of the examinations of the Board of Educa¬ 
tion in freehand drawing. Those who have some 
knowledge of wood-carving, or have passed in other 
subjects of art, wiUbe preferred. The day classes ot 
tine school are hdjMrom 10 to t and 2 till 5 on five 
days of the week, and from 10 to i on Saturdays. 
The evening class meets on three evenings a week 
and on Saturday aftmoons. Forms of appMcation 
for the free studentships and any further pi^iculars 
relating to the school may be obtained fiom the 
manager. 
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CANTOR LECTURES. 

STEAM TURBINES. 

By Gerald Stoney, 

H E., M.lnst C.E., M.I.E.E. 

Lecture ITT.—Delivered A^ril 1909. 

In the last two lectures a description was 
given of, firstly, the lines on which steam tur¬ 
bines are constructed and designed, and 
secondly, their various applications on land. 

In this lecture some account is given of the 
greatest development in the application of the 
steam turbine, that is, to the propulsion of 
ships. 

The large and increasing amount of horse¬ 
power, and the greater size and speed of the 
modern engines tend towards some form which 
shall be light, capable of perfect balancing, 
and economical in steam. The marine engine 
of the piston type does not fulfil these require¬ 
ments. In January, 1894, a pioneer syndicate 
was formed to explore the application of the 
steam turbine to marine propulsion. It w^as 
deemed expedient, for reasons of economy and 
also of time (as many alterations were antici¬ 
pated) to build as small a vessel as possible, 
but not so small as to preclude the attainment 
of an unprecedented rate of speed. The 
Turbinia was constructed, her dimensions 
being 100 feet in length, 9 feet beam, 3 feet 
draught of hull, and 44 tons displacement. 
She was fitted with turbine engines of 2,000 
actual horse-power with an expansive ratio of 
i5o«fold, also with a water-tube boiler of great 
power and of the express small tube type. The 
turbine engines consisted of three separate 
turbines—a high pressure, an intermediate, 
and a low pressure—each driving one screw 
shaft independently. To the^ low pressure on 
centre shaft the reversing turbine for going 
astern was also coupled, and on each shaft 
were keyed three propellers of small diameter 


and of normal pitch ratio. This arrangement 
was found to be the best after many trials. 
The maximum indicated horse-power that has 
been obtained on runs of about five miles dura¬ 
tion has been 2,500, giving a speed of 34^ 
knots, but a speed of 31 knots can be main¬ 
tained for about two hours’ duration, and 
since she was completed she has run 
.several thousands of miles, sometimes in very 
heavy seas, and the main engines have never 
cau'jcd a moment’s anxiety, nor have any 
repairs to them been necessary. But before 
this result was obtained a great deal of trouble 
had been given by the phenomena of cavitation, 
w’hich is the vacuum left behind the blades of 
a screw propeller if it is forced too hard through 
the water. If we put a stick into w'ater and 
move it slowly, the water follows up the stick 
and closes in behind it, but if we move it too 
violently a space is formed in the water, as it 
cannot close in behind the stick fast enough. 
The same thing occurs in screw propellers if 
the forces applied to them are too great. 
Mr. Parsons investigated this in a very 
beautiful way by allowing an intermittent 
beam of light to fall on a model propeller at one 
part of its revolution, so that it seemed as if 
it were standing steady, and thus the cavities 
about the blades could be clearly seen and 
photographed. 

Thus it will be seen that after three years’ 
hard work and many failures the Turbinia 
was completed, and in her the problem of 
adapting the turbine to work a screw propeller 
was worked out and, like almost everything 
else in engineering, resulted in a compromise. 

The screws were made of small diameter and 
with broad blades so as to avoid cavitation and 
yet revolve as quickly as possible, and the^ tur¬ 
bines were made short and of large diameter so 
as to revolve as slowly as possible. In order still 
further to make them adapt themselves to one 
another each shaft was fitted with three screws 
sufficiently far apart to prevent serious inter¬ 
ference, and thus each screw had only 4 o 
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absorb one-third of the power transmitted by 
the shaft; and also the turbine was divided 
into three—a high pressure, an intermediate, 
and a low pressure, so that there was only 
one-third of the expansion in each. This 
enabled the drums to be made short and of 
large diameter, and yet have a good height of 
blade so as to minimise leakage. 

In the first lecture it was shown that for any 
given amount of expansion and a given 
velocity ratio, a certain spindle volume was 
necessary for good economy. By thus dividing 
up the turbine into three parts each had only 
one-third of the total volume, and at the same 
time the blades were three times as high as if 
there were three separate turbines, each with 
drums of the same diameters as the divided 
ones. Also, since the expansion in each is mode¬ 
rate, there is no need to step the drums, and thus 
they are cylinders of one diameter only, very 
short and stiff, and enabling fine clearances 
to be used. 

The total result was that the weight was 
probably about one-third and the leakage one- 
quarter of what there would have been with 
three separate turbines, each having the full 
expansion carried out in it, and it was this 
dividing up of the turbines that more than 
anything else made the Turhinia the success 
she was. A separate stern turbine was fitted 
on the centre shaft for going astern. After 
the Turdmia, the Vt^er and Codra, torpedo- 
boat destroyers, followed, but the next great 
step was the introduction of the turbine into 
the Mercantile Marine. 

Many conferences were held between Mr. 
Parsons, Mr. Archibald Denny, and Captain 
John Williamson, and finally, as a result, the 
King Edward was built in 1902 at Dum¬ 
barton, the engines being made by the Parsons 
Marine Steam Turbine Co., of Wallsend. The 
arrangement of the turbines was altered con¬ 
siderably from that of the Turbinia iu order 
to get increased manceuvring power. Three 
shafts were still retained, with two screws on 
the wing shafts and one on the centre shaft, 
which revolved at rather lower speed; but, 
ihstead of all the three turbines being in series, 
the steam passed first through the centre high 
pressure one, and then was divided between 
two iow pressure turbines, port and starboard. 
Itk the sanie casing as these low pressure 
tifhines, and at the exhaust end, the stern 
were incorporated^ Such tur})ines 

ahown in Figs. 16 and 17, This gave much 
power than with the 
the Turbinia, as when ma¬ 


noeuvring the high pressure turbine was cut out 
and steam, admitted direct to either or both 
of the low pressure turbines or to the stem 
turbines, thus giving as good manceuvring 
power as in the case of a twin-screw ship with 
reciprocating engines. 

The success of the King Edward was the 
starting point for the success of the turbine in 
the Mercantile Marine for ships above about 
18 knots, and it may be worth while to con¬ 
sider in what that success consisted. 

At sea as well as on land one of the most 
important questions is coal consumption, and 
it was found by Messrs. Denny that this was 
some 20 per cent, less than in the case of 
similar vessels with reciprocating engines; 
also the cost of oil, which generally amounts- 
to something like 5 per cent, of the coal bill, 
was reduced to well under i per cent., and at 
the same time the upkeep of the machinery 
was found to be very small, and it waa 
most reliable. Vibration was also less, and 
the necessary engine-room staff much reduced. 

The success of the King Edward, together 
with that of Vij^er and Cobra, led the 
Admiralty to have turbines fitted into one of 
four third-class cruisers, and the vessel chosen 
was the Amethyst* Extensive trials were 
carried out between her and her sister ship, 
the To^az, with reciprocating engines, each 
being 350 long and of 3,000 tons displacement. 
The turbine engines were similar to those 
described in the case of the King Edward, 
only cruising turbines were added to give 
better economy at low speeds, while the re¬ 
ciprocating engines were of the usual triple 
expansion. Admiralty type. The result was 
that at all speeds above 14 knots the turbine 
was the more economical, being 15 per cent, 
better at 18 knots, 31 per cent, better at 20^ 
knots, and 38 per cent, better at 22*1 knots. 
At full power on the same coal consumption 
the Amethyst with the turbine engines de¬ 
veloped 42 per cent, more power than the 
Topaz, while on the specified coal consumption 
the speed was 23*6 knots, as against 21*1 
knots, or 2J knots more, representing an extra 
power of about 37 per cent. Another way of 
looking at the results is that at 20 knots the 
turbine ship has a radius of action of 3,600* 
nautical miles, while that with a reciprocator 
has only a radius of action of 2,000 nautical 
miles, or little more than half. 

With cross-channel boats it has been found 
that the turbine vessels use 2$ per cent, less- 
coal per passenger and travel two" knots faster 
than those with reciprocating engines* and the 
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Lusitania has been shown by Sir William 
White to be 16 per cent, more efficient than 
the great German reciprocating liners. 

Nineteen hundred and six was a notable 
year in the history of the Marine Steam Tur¬ 
bine, for in it two great events occurred— 
the Admiralty decided to fit turbines in 
all new fighting ships, and the Com¬ 
mission appointed to consider the question 
of the 25-knot Atlantic liners to be built by 
the Cunard Company decided on turbines in¬ 
stead of reciprocating engines for these great 
vessels. 

The Admiralty went up from the 15,000 
horse-power of the Amethyst to the 23.600 
horse-power of the Dreadnought and the 
41,000 horse-power of the Indomitable —a 
gradual rise, it is true, but a great one when 
one considers the large number of vessels 
involved and that it affected practically the 
whole shipbuilding programme of Great Britain. 

The Cunard Commission went up from the 
8,000 horse-power of the cross-channel boat 
Queen to the 70,000 horse-power of the 
Mauretania and Lusitania in a single step, 
a thing requiring the greatest courage and 
confidence on the part of the late Lord Inver¬ 
clyde and the rest of the ('unard Company, 
for there was always the great danger of 
building another Great Eastern, and having 
a huge white elephant,” as Brunei had in 
the middle of the last century. How successful 
these ships have been has been proved by the 
recent trip of the Mauretania, in which she 
crossed the Atlantic in less than 4A days at an 
average speed of just 26 knots. 

In these Cunarders each low pressure turbine 
weighs about 300 tons, is some 50 feet in 
length and 17 feet 6 inches in diameter; in the 
Queen they were only 25 tons weight, 20 feet 
long, and 6 feet in diameter. 

Such a departure necessitated the most 
careful consideration of the effect of expansion 
on the various parts and of the deflections due 
both to difference of temperature, stresses due 
to rolling and pitching at sea, and the weight 
of the structure, for in engineering there is 
more danger in going from a small structure 
to a large than in anything else, as stresses go 
up in all directions and the whole tends to be¬ 
come relatively less rigid. 

In these vessels on account of their great 
size it was decided to have four shafts, both to 
reduce the size of the turbines and to give in¬ 
creased reliability in case of accident. Thus 
each side, port and starboard, is complete in 
itself, having a high pressure and a low 


pressure i[Cturbine on separate shaftsj and 
to reduce the size of the low pressure 
turbine the arrangement in the TurbintU was 
reverted to of separate stem turbines fitted 
on the high pressure shafts, which in this 
instance were the wing ones. 

How effective this was will be seen when it 
is remembered that when the Mauretania lost 
a screw in consequence of striking son^e wreck¬ 
age in the Atlantic she was still enabled to run 
the rest of the season with one turbine out of 
action at a loss of speed of only about two 
knots, and when a further accident caused the 
loss of another screw she still was enabled to 
cross the Atlantic at a fair speed. This seems 
to be about the greatest test that the relia¬ 
bility of these great ships could be put to. 

In the case of warships also, especially of 
large size, a similar arrangement of four shafts 
is adopted, and such an arrangement has the 
great advantage t;hat each set of engines is 
completely independent of the other, and thus, 
although one may be disabled by gun fire or 
torpedo, the other is unaffected, a condition 
which it is not possible to arrange with three 
shafts as in the case of the King Edward^ 
Amethyst, CC’c. 

Some greater economy might be attained both 
in weights of the turbines, and in steam con¬ 
sumption, by having instead of two high pres¬ 
sure turbines, a high pressure and an inter¬ 
mediate, exhausting into two low pressure tur¬ 
bines as before ; but the advantage thus gained 
is partly counterbalanced by the loss of com¬ 
plete independence of the two sets of engines, 
most necessary for manoeuvring, and the com¬ 
plication in the pipe arrangement. However, 
such arrangements are likely to be adopted in 
many cases in the near future. 

During the past twelve years, there has been 
a distinct improvement in the steam consump¬ 
tion of turbine shi^^. 

In i8q7 the Turbinta consumed i6lbs. per shaft h.p. 
In iqoi the Airtir Edward ,, ihlbs. „ 

In 1907 the Lusitania „ izlbs. „ 

In 1907 the ,, ii^lbs. ,, 

The last figure represents about 69 per cent, of 
the energy available in the steam, according to 
Rankine's Cycle, and it is worth considering 
both where the increase in economy has taken 
place, and what increase is possible in the 
future. ^ 

Part of the improvement is due to increased 
size, which as a rule under similar conditions^ 
gives more economy, because of the reduction 
in the ratio of clearance to length of blade,an 
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consequent reduction of leakage. Part also has 
been due to improvements in manufacture and 
design, especially in the direction of better 
vacua, li^rease in the steam pressure above, 
say 120 to 150 lbs. at the turbines, as a rule, im¬ 
proves the efficiency of the turbine only a little, 
and adds to the weight not only of the turbine, 
but also the boilers, steam pipes, <&:c. More can 
be done at the lower end of the range of expan¬ 
sion, that is, by improving the vacuum. In the 
first lecture, it was shown that between a 
vacuum of 25" and 26'' or between 26'' and 
Zf' (barometer, 30 inches) there was a gain 
of about 4 per cent., between 2f and 28" 

5 *per cent., and between 28'' and 29'' 

6 to 7 per cent., or that about 3® Fahr. differ¬ 
ence in the condenser temperature, meant a 
gain of 1 per cent. In the improved condensers 
described before, the temperature difference 
between the water leaving the condenser and 
the steam may be as low as 5® or 6° Fahr., and 
this with such high rates of condensation as 12 
to 14lbs. per square foot; and it is in the 
direction of more generally adopting such 
types of condenser as give the highest vacuum 
that one source of extra economy is to be 
looked for. 

Another direction is the introduction of 
superheated steam for marine work as well as 
land work, but here the practical difficulties 
have not up to the present been satisfactorily 
surmounted. It is, however, quite possible 
that with improved arrangements and materials 
these difficulties may be got over in the future. 

The application of the steam turbine to the 
propulsion of slow-speed ships, that is, ships of 
below 15 to 18 knots, has up to the present 
been difficult owing to the low speed of revolu¬ 
tion of the screws making'the turbines large 
and heavy, as well as not economical. This 
difficulty has now been got over by the use of 
an arrangement patented by Mr. Parsons 
some years ago, viz., the combination of 
reciprocadng engines and exhaust turbines, 
similar to what was described before for land 
work. Here each utilises the paft of the ex¬ 
pansion for which it is best suited—the recipro¬ 
cating engine for the high pressure part of the 
range, and the tncbine for the low pressure 
Whebe the volume of steam is large. The 
ranlie»)cating engine, as explained before, is 
,<^onotnical for low pressures and large 
aa^ ^e steam turbine, especially 
the rate of revalntion i$ small, is large, 
aad nneponomical for high .pressures 
volumes; but the turbine for low 
even at low revolutions, is an 


exceedingly economical heat engine. Thu® 
the combination is more economical than 
either alone. 

Many arrangements are possible, but prob¬ 
ably the best is to have twin reciprocating 
engines port and starboard as in an ordinary 
twin screw ship, both exhausting at somewhere 
about 9 or 10 lbs. absolute into a turbine, driv¬ 
ing a centre shaft. Under these conditions, 
the power in each shaft is about equal, and for 
manoeuvring, the reciprocating engines alone 
are used, just as in the ordinary three-shaft 
turbine arrangement the low pressure turbines 
are used. 

The first ship to be fitted thus is the Otaki, 
built and engined by Messrs. Denny, who are 
again taking the lead, as they did in the case 
of the Khig Edward. She is of 8,000 tons dis¬ 
placement, and at 13 knots sea speed requires 
only 5,000 horse-power. With 200 lbs. pressure 
and without superheaters being fitted, the very 
low consumption of 12*3 lbs. steam per shaft 
horse-power for all purposes was attained on 
trials, and better results are expected after 
more experience is gained in the working of the 
ship. But even this trial consumption is better 
than that which could be attained by the use 
of either reciprocating engines or turbines 
alone. 

It is interesting to note that in the early days 
of the screw propeller the great difficulty was 
to make the engines run fast enough for the 
screw, and spur gearing was adopted in many 
cases in the first half of the last century. 
Gearing has been entirely dropped for the last 
fifty or sixty years, but now the difficulty in 
many cases is to make the turbine run slow 
enough for the screw, and once more gearing 
is being considered so as to make the turbine 
adaptable for use in slow speed steamers 
which, after all, constitute by far the greater 
part of the shippinjg of the world. 

The combination system described above 
does this, but gearing a high speed turbine to 
a slow speed screw would also accomplish 
what is needed. 

Eighty years ago, there was nothing but 
primitive spur gearing, with generally wooden 
teeth in one member, but now we have steel 
gears accurately cut by modem machinery, 
often with helical teeth, and running in 
oil baths. Chain gears of some form are also 
promising, as well as various forms of electrical 
and hydraulic gear. The electrical gearing is 
especially promising, one or more turbines 
with dynamos or alternators, practically identi* 
cat with those used on land, being employed to 
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drive one or more motors on the screw shafts 
at reduced speeds of revolution. Again, in 
the combination system of reciprocating engine 
and turbine, the exhaust turbine may be a high 
speed one, driving a motor on the shaft of the 
reciprocating engine instead of a screw on its 
own shaft. 

Such questions are now receiving much 
attention, and may result in all the steamships 
of the world being wholly or partly turbine- 
driven, instead of only those vessels of com- 
' paratively high speed. 

At the present date there are about 120 
vessels actually on service fitted with turbines, 
representing about 1,250,000 horse-power, and 
these comprise practically all the high-speed 
ships which have been recently built. Some 
70 more are under construction, representing 
another 1,000,000 horse-power, or a total of 
2,250,000 horse-power, and the curve of pro¬ 
gress as yet shows no sign of saturation. 

And now I have given you a short review of 
the position of the steam turbine at present. 
What the future may bring forth it is difficult 
to say. It has taken 200 years to bring the 
reciprocating engine to its present high state 
of efficiency; the steam turbine in a practical 
form is only 25 years old, and already has in 
many instances proved its superiority to its 
older rival. What may be the motive power of 
the future it is difficult to say. At present 
coal and w'aterfalls are the two great sources 
of motive power in the world; a minor one is 
the force of the wind, but largely on account 
of its uncertainty it is only of small importance. 
Another is the heat of the sun, but the utilisa¬ 
tion of this directly has not been made prac¬ 
tical as yet. But it is from this heat of the 
sun that we derive the power in our coal; in 
fact, the energy of the coal is the pow'er of 
bottled sunlight which shone thousands of 
years ago, and there is more truth than is 
generally thought in Dean Swift’s idea in 

Gulliveris Travels ” of the Laputans bottling 
sunlight in cucumbers. This electric light 
above us is really the sunlight which fell on 
the forests of the coal period many thousands 
of years ago. In this country we have little 
water-power. But the process of using coal 
to produce steam, and this steam to drive an 
engine, is a very wasteful one. |n the very 
best steam engines only about 12 per cent, of 
the energy of the coalis converted into work, the 
^ other 88 per cent, is wasted in the losses in the 
chimney, by radiation, fromfetetion, and, above 
all, in the condenser. This Inst is Inevitable, 
owing to what is known as the second law of 


thermo-dynamics : it would take too long to¬ 
night to explain how it is inevitable. Slightly 
greater efficiency can be obtained by gas 
engines, but up to the present practical diffi¬ 
culties have prevented their adoption on a 
large scale. One way to get over this difficulty 
would be to form a battery using coal instead 
of zinc, and to convert the energy^of the coal 
directly into electricity without the intervention 
of boilers, steam engines, and dynamos. How 
to do this has, however, still to be determined. 
But, as pointed out by the late Professor 
George Fitzgerald, there is a great source of 
energy in the air around us, if we could only 
tap it, and turn it to the use of man. This 
could be done by the ** Sorting Demon” pic¬ 
tured by Clerk Maxwell. The second law of 
thermo-dynamics is only true for masses of 
molecules, and it may be possible that in the 
future we maj*^ find some way of harnessing the 
quick-moving molecules of the air, and letting 
the slow-moving ones go by. If we found out 
some such apparatus, we should be able to 
utilise for the service of man the energy of the 
atmosphere without the consumption of coal or 
other fuel. And if we look back on the advance 
made in the last 100 years, who will say it is 
impossible ? Fancy our great grandparents 
in the ” Flying Scotchman ” travelling at the 
rate of 60 miles an hour. What would they 
think when a telephone was put to their ears, 
or a gramophone was set going ? What would 
be the effect on a stage coach if it met a 
bicycle or a motor car ? Still more, if an 
aeroplane arrived ? Some of these things would 
have been declared impossible even within the 
memory of many of those here present. 


SOME SPECIAL FEATURES OP THE 
DANISH SYSTEM OF CATTLE 
BREEDING.* 

Denmaik, mainly an agricultural country which 
formerly grew com for export and raised very few 
cattle, began to turn its attention to dairy farming 
after the middle of last century. With the intro¬ 
duction of the centrifugal cream-separator and the 
building cf co-operative dairy factories all over the 
country in the eiguties the system of dairy farming 
spread to even the smallest farms. The question of 
improving the two national milking breeds, the black 
and white Jutland and the red Danish dairy cattle, 
became important and of interest tcT almost all 
farmers. 


• Abstract of a paper read by Peter A. Mtirkeberg- befora 
the Agricultural Sub-Section of the British Association, at 
Winnipeg, 1909. ^ 
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The work of improving cattle breeding in Denmark 
being, as explained, of fairly recent date, has been 
gradually developed in two quite distinct directions; 
some features of the work aim at encouraging pro¬ 
minent breeders to develop herds capable of trans¬ 
mitting the most valuable qualities of the breed and 
inducing other breeders to take up this work, while 
other features aim at the better utilisation of the 
breeding animals from these superior herds for the 
improvement of the cattle breeding in general. 

For the first purpose cattle shows and ** selection 
of breeding centres ’’ have been found useful, while 
Cattle Breeders Associations and Control Unions 
have helped in the other direction. 

Cattle shows began about the middle of last cen¬ 
tury. At first all breeds and crosses competed 
together; from the sixties there were separate classes 
for the different breeds. 

Already about the year 1870 the classes for single 
cows were discontinued and prizes offered instead for 
collections of cows bred by the exhibitor, a feature 
which is still considered very important, the idea 
being to draw attention to the best herds, which 
can more safely be done when a collection and not a 
single individual is shown. In 1887 State caused 
to be held special shows for bulls over three years 
old for the purpose of encoui aging farmers to keep the 
good bulls for a longer lime. The result has been 
striking, the number of old bulls shown having in¬ 
creased from 371 to over 1,200. A special Danish 
feature has been introduced with these shows, viz., 
judging the bulls through their offspring, inasmuch 
as no prize is awarded for bulls over five years old 
unless their offspring, which must be judged before 
the show, have been found satisfactory. This entails 
a good deal of work, but has been found very 
useful. 

The judges at shows take into consideration not 
only the points of the exhibited animal but also, in 
the case of bulls, the pedigree, including informa¬ 
tion of the milk production of the dam, and in the 
case of cows the milk production (quantity and 
quality). 

Selection of breeding centres, that is a systematic 
selection of the best herds, which then receive an 
official recognition as Breeding Centres,” is another 
special Danish feature introduced in 1894. The 
herds are entered for a competition which is carried 
on during two whole years by a committee of judges, 
who visit the herds on the farms five or six times, 
while assistants on every twentieth day during the 
two years visit each of the competing herds, weigh 
the milk of each cow, test its percentage of fat, 
weigh the fodder given to each cow, and draw up 
the family herd book, in which the whole herd is 
arranged according to maternal descent, each animal 
being descritied with its sire and dam, milk produc¬ 
tion and prizes. At the end of two years’ testing 
the committee of judges have acquired reliable in¬ 
formation as to the value for use and for breeding of 
tbie diffi^nt herds. The best herds are then desig¬ 


nated as “ Breeding Centres,” with the result that 
the demand is increased for breeding animals from 
these herds at enhanced prices. A full report of the 
result of the two years* competition is published. 

The Cattle Breeders* Associations have for their 
principal aim the purchase of a good bull. The first 
Association was formed in 1883. From the first these 
Associations paid attention also to the cows and to 
the health of the herds; they required also accounts 
kept of the feeding and the yield of the individual 
cows. From 1887 the State gave a yearly grant 
which helped the movement on. There are now 1,300 
Cattle Breeders’ Associations with 1,500 bulls, the 
State giving per annum per bull on condition that 
the bulls have taken prizes, that the committee select 
the best cows of the members to be served by the 
bull, and that the committee at least once a year 
inspect the herds on the farms as to the state of 
health. 

While the other objects of the Cattle Breeders* 
Association have been attained it was different with 
the required accounts of the feeding and yield of the 
individual cows. The members could not manage 
these, and when in the beginning of the nineties in¬ 
formation of the percentage of fat in the milk was 
included in the requirements it was found necessary 
to take this whole matter up in a different way. This 
led to the formation of the Control Union of Cow 
Testing Associations. The object of these is to strike 
a balance-sheet for each individual cow for the guid¬ 
ance of the daily feeding, for the weeding out of those 
cows which it does not pay to keep, and for the 
selection of cows for breeding. Farmers in a district 
appoint jointly a “controlling assistant,** who once 
every fourteen or twenty days visits each herd, weighs 
the milk of each cow, estimates the percentage of 
fat, weighs the food given daily to each cow, and 
keeps account of it all. He further keeps a book of 
the serving and calving, with all information neces¬ 
sary for the family herd book. The first Control 
Union was formed in 1895 ; now there are 479, 
with 10,925 members and 187,345 cows, com¬ 
prising over 17 per cent, of the total number of 
cows in the kingdom. The work is carried on by 
500 controlling assistants, the State giving a grant 
of ;fi4 per union yearly. 

The information with regard to the yield and 
quality of milk of the individual cows collected by 
the Control Unions taken into account in awarding 
the prizes at the shows, and is also made use of in 
selecting the cows to be served by the bulls of the 
Cattle Breeders’ Associations. 


THE LUNACY REPORT^ 

The report of the Commissioners in Lunacy, 
issued, shows that tfie figures for lunacy continue to 
rise somewhat rapidly. The last ten years rikow an 
increase in the general population of t2*i por cent.i 
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while the insane have increased 22*5 per cent. On 
January i, 1909, there were known to be under care 
in England and Wales 128,787 persons certified as 
insane, a number which exceeds by 2,703 that 
recorded on the i&t January, 1908. The average 
annual increase for the ten years ended December 
31, 1908, was 2,370, and that for the five }ears ended 
on the same dale 2,317; or, to put it in another 
way, on the ist January, 1909, thh total number of 
notified insane persons in England and Wales stood 
to the estimated population in the proportion of 
I to 278, or 36-02 per 10,000. This gives an 
increase on the ratio of the preceding year of o*q 8 
per cent., whilst the actual numerical increase has 
been 2-i per cent. On the ist January, 1899, 
this ratio was 32*96, so that in the ten years it has 
increased by 9*2 per cent., the proportion of such 
insane peisons, in the community having risen from 
I to 303 to I to 278. No doubt, increasing thorough¬ 
ness of notification has something to do with the in¬ 
crease. Influenza too, a comparatively new scourge, 
has played ns part, more especially if it has induced 
any large proportion of the heart troubles by which 
mental defect is so often accompanied. Urban life, 
with its temptations and strains on the nerv'ous 
system, accounts too for a part of the increase, and 
drink, which is not one of the largest factors in female 
lunacy, accounts for 24 per cent, of the male pauper 
lunatics. Ihe increases m lunacy show a decided 
tendency to be in urban rather than rural counties, 
and in the larger rather than the smaller boroughs, 
Manchester heading the list in this respect. There 
also appears to be a high ratio of insanity in 
nearly all the piofessions (except that of teachers) 
where the work is mental. For example, the ratio for 
clergymen is 10-7, medical practitioners 14 2, literary 
and scientific persons 19-4 ; ci\il and mining engi¬ 
neers 49*8; artist.s, engravers and sculptors 25*4; 
aichitects 23*2. 

For many years past the Commissioners have, at 
intervals, indicated the gieat importance they attach 
to the early and individualised treatment of insanity as 
affording prospects of recovery with which the results 
of subsequent efforts are quite unable to compare, and 
it is possible that many people lose their reason who 
would not do so if they could be detained and appropri¬ 
ately treated at an earlier stage of their aflliction. The 
Commissioners urge the need for the remo\al of some 
of the difficulties which attend certification and which, 
as they say, lead to constant infractions or evasions of 
the law, and to such delay in treatment as is frequently 
disastrous. They recommend that if a medical prac- 
tioner certified that a person was sufiering from mental 
disease, but that the disease was not confirmed, and 
that it was expedient wnth a view to his recovery 
that he should be placed under the care of a 
person whose name and address should be stated 
in the certificate for a period therein specified not 
exceeding six months, then during {hat period the pro¬ 
visions^ of Section 315 of the Lunacy Act, 1890 
(which makes it illegal to receive or detain a lunatic, or 


alleged lunat e, in an institution, or in an unlicensed 
house, except under the provisions of the Act and the 
order of a judicial authority) should not apply. The 
Commissioners support their recommendation by the 
example of Scotland, where the treatment ofincipient 
insanity, in the manner they .suggest, is lawful, and 
works as well, but it may be expected that Parliament 
will examine very narrowly any propo<*als that might 
have the effect of lessening the safeguards Against im¬ 
proper arrest and detention. The Commissioners 
support the far-reaching proposals submitted a year 
ago by the Royal Commission on the feeble-minded. 
It may be remembered that they relate to a better and 
fuller classification of cases; the extension of treat¬ 
ment to kinds of mental defect at present unduly 
neglected, and the withdrawal of the whole matter 
from the Poor-law authorities, which means, practic¬ 
ally, the abolition of “ pauper lunatics.” 


THE USE OF CAMELS FOR TRANSPORT 
IN TURKEY. 

Theie is no scientific system of camel breeding 
in Smyrna, and now they are only to be 
found in the Milages of the ancient nomads or 
Yuruks, who are numerous in every part of the 
country. The nomads make a fixing for the most 
part in tiansporting merchandise from one pail of 
the countiy to another wheie there are no railway 
communications. The dromedary is the chief beast 
of burden, but, for some unexplained reason, the 
number is diminishing fiom year to year. The 
American Consul-General at Smyrna says that there 
exist at present three varieties of the dromedary. The 
first variety is distinguished by the long hair of the 
mane, and more especially by the length of the 
hair of the shoulders and neck in the w-inter 
time; the second has light curly hair on the 
mane, neck, and shouldeis; the hair of the 
third is peifectly smooth, and this variety is 
chiefly found in the mountain districts of Asia 
Minor. These vaiicties are obtained from cross¬ 
breeding with the two-humped camel, which certain 
proprietors bring from the district of Konia and 
Angora every winter, and the females of the second 
and third varieties. The food of camels and drome¬ 
daries in the district of Smyina, from the month of 
September to M.irch, consists of straw and beans, 
which are moistened, pounded, and kneaded before 
being given to them each evening. From the month 
of March onwards, and during the extreme heat of 
the summer, they live chiefly on hay and grass. The 
Yuruks of the highland district plant gi;ain and 
valonia acorns in fields where camels have pastured 
for a season. The prices of dromeSaries are as 
follows .-—First variety, to/’23 ; second variety, 
/14 tOjfiS ; thiid variety, to 14. Dromedaries 
aie used pnnciplly for transporting merchandise such 
as cereals, valonia, figs, emery stone, licorice £OOt, 
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^c.,*and in this capacity they are indispensable. As 
many as a hundred are sometimes seen, led by a 
little donkey, each laden with the products of 
the interior of Asia Minor, and all bound for 
Smyrna, the nearest seaport. In Smyrna itself 
they are so numerous sometimes in the streets of 
the city that they block the traffic. In the rough 
mountain districts they are much more useful than 
horses ^and donkeys, especiaUy in many districts 
where there are no country roads, while, at the 
same time, they can carry much greater loads to 
market. Then, again, the cost of maintenance is 
very much less than that of any other beast of burden. 
The third variety is especially adapted for hilly 
country, and this is one reason, perhaps, why only 
this breed is to be found among the villages situated 
in the mountains. At the age of three they are 
broken to loads, but it is only at the age of five 
or six that they can do the maximum of the work 
devolving upon them. The strength ol a camel 
begins to decline at the age of twenty, as the 
average life of the toughest breed is only about 
twenty-five years. The best species come from the 
villages situated in the plains, and those of the 
Meabder Valley are preferred to those of the 
Hermus. The cost of maintenance depends a good 
deal upon the liberality of the proprietors. Among 
the Yuruks, who inhabit the high mountain districts, 
their keep amounts to practically nothing. The cost 
•of keeping a camel, however, in the Menemen plain, 
near Smyrna—during the winter months only—that is 
about four months’ stabling, may be estimated at ^^5. 
The ordinary caravans consist usually of seven camels, 
and experience has shown that this is all that can 
'be conveniently entrusted to one driver. The price 
for transportation varies according to the locality and 
the amount of work, but the average cost of a camel 
will come to about two shillings a day. In Smyrna, 
one Turkish merchant owns about 400 camels. 
Throughout Asia Minor, camels or dromedaries are 
used only as beasts of burden, while in Syria many 
are broken to the saddle and used as riding animals 
across the deserts. Upon the great caravan route 
between Trebizond, on the shores of the Black Sea, 
and Tabriz, in the heart of Persia, hundreds of loaded 
camels in a single drove may sometimes be seen. 
While, as time passes, the camel will not be able 
to stand the keen competition of the new railways, 
which are piercing every part of Asia Minor, yet, 
thanks to the power of tradition over the Turkish 
inhabitants of the country and the fondness for 
these animals, the caravan routes of to-day are 
still able to hold their own side by side with the 
Anatolia, Cassaba, and Aidin railways. Hundreds 
of camels pass over the caravan bridge into the city 
of Smyrna every and in the market place in front 
of the mosque" of Mohammed, at Constantinople, 
fimy camels may still be seen. As far back as the 
of last century, General Von Moltke, in his 
lifters from Asia Minor, hat! many good 
to ^y»bout the carnet This animal,** he 


said, “can carry a burden of nearly six hundred 
pounds, and is used by the nomads and Arabs in 
taking their women, children, old men, tents, food, 
water, &c., from place to place. It is able to 
withstand a march of ten days without drink. The 
hair of the camel is used for clothing and tents. The 
milk and fiesh are healthy. It exists on the most 
miserable food, such as grass and thistles. Such 
are the characteristics of this patient, strong, and 
most useful of animals.” A camel is never relieved 
of its load from the beginning of the journey to the 
end. It eats, walks, and sleeps under its burden, 
often for weeks at a time. The training of a camel 
is no easy matter, as it takes about three years to 
teach it to bend the knees in order to be loaded 
and unloaded. 


THE DEVELOPMENT OF SICILY. 

The future of Messina is still a matter of uncertainty, 
according to the new Consular Report on Sicily, but 
circumstances make it probable that in a few years it 
will legain its former importance, though for the time 
being there will be a tendency for the trade of the 
eastern side of the island to diverge to Catania and 
Syracuse. From the point of view of the inhabitants 
of Palermo it would be very disastrous if the extinction 
of Messina were of long duration, owing to the con¬ 
nection and close communications that have so long 
subsisted between the two cities. Arrangements had 
been made for the construction in the earlier part of 
the year i(>o8 of two large and improved ferry-boats 
between Messina and Reggio di Calabria on the 
mainland. The main object of these new boats was 
to permit of a train de luxe crossing the Straits on 
one boat instead of on two, with the consequent 
division of the train into two portions, as heretofore. 
The new boats were designed to attain a speed of 
thirteen miles an hour; they were to be built at 
Naples and Leghorn, and to cost ;^8o,ooo, but the 
calamitous consequences of the earthquake have 
ruined these and other projected improvements. 
Another enterprise which appears to have been sus¬ 
pended or postponed, if not actually put an end to, 
was the inauguration in January last of a fast service 
from Messina to Egypt by means of well-appointed 
steamers of i2,oco tons. The voyage from Messina 
to Alexandria was to have occupied only forty hours. 
Although there were numerous openings for British 
trade with Messina, especially in tissues, such as 
woollen, muslin, cotton goods’ and apparel, imple¬ 
ments, boots, &c., it is surprising to read that only 
one commercial traveller called at the British Vice- 
Consulate during 1908. The most important British 
import into Sicily is coal, of which 642,185 tons were 
conveyed thither in 1908, this being a considerable 
increase on the figures of the previous year. Among 
the more important exports from Sicily it it worth 
noting' that the chede sustained by the Inlpbur in¬ 
dustry in 1906, owing to^ i^igorons eonapetltldii ^ 
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American produced sulphur, continued in 1907 and 
1908. The exports are believed to have diminished, 
and there is without doubt an accumulation of stocks 
and over-production, into which a Government Com¬ 
mission is at present inquiring. Wine, another 
interesting Sicilian product, has commanded very 
low prices, as much of the 1907 wine was still un¬ 
sold at the time of the vintage. Nevertheless the 
yield in 1908 was above the average. It would have 
been still larger had the year not been exceptionally 
dry, but the absence of rain during the vintage and 
the comparative coolness of the summer, combined to 
produce a wine of very good quality and of greater 
■alcoholic strength. 

ARTS AND CRAFTS. 

The Lace Exhibition at the Mansion House .— 

Lovers of hand-made lace had a real treat last year 
in the Exhibition held at the Horticultural Hall. The 
little show at the Mansion House last week was, of 
‘Course, on a much smaller scale, and a good many of 
the exhibitors complained of the limited space at their 
disposal; but quite enough was shewn to prove the 
vitality of the hand-made lace industry in this country. 
Moreover, the leaflets circulated in the Exhibition by 
the newly-formed “ National Association for the 
Organisation of the Hand-made Lace Industry in 
England made it plain that those interested in the 
maintenance of English lace-making and the well¬ 
being, both of the industry and of the workers, are 
•combining in the hope of improving the quality 
alike of design and workmanship. 

In the desire to give employment to people in 
country villages and to dispose of the lace made by 
them, a certain amount of work has been encouraged 
which is by no means as good as it ought to be. The 
more far-sighted of those in the re\ival and the con¬ 
tinuance of lace-making in this country realise that 
the prosperity of their industry, and of the workers 
•engaged in it, will be furthered, not by doing cheap 
lace, which might almost as well be turned out by 
the machine, but by encouraging the competent 
execution of good designs. In lace-making, as in 
other trades, it is the really skilled worker in the finer 
kinds of work who earns the best wages. It is also 
the fine lace, which no machine can successfully 
Imitate, which can count on a steady market at a 
good price; and good workmanship is wasted upon 
a worthless design. It is, therefore, to be hoped 
that the effort to raise the level of taste and technique 
will meet with that success which it certainly deserves. 

The general standard at the Maiision House was 
kigh. There was some coarse lace made on the lines 
of Italian and Austrian work which was very pleasing 
in effect, and some of the Buckingham lace was very 
good* But the most interesting exhibits, on the 
wlude, were those from Devonshire* The little case 
of work exhibited by students of classes held under 
the Bevon County Council included one very fine 
ap^mtn of Honiton, and several other pieces which* 


as the work of pupils who had only been under tuition 
for fifteen months and did not come from districts 
with a strong lace-making tradition, were quite 
remarkable. The people responsible for the North 
Devon Cottage Industry have had the happy thought 
of going back behind the regular Honiton tradition, 
and reviving the older Devonshire lace with its more 
conventional design and somewhat different treat¬ 
ment. The majority of the lace designs sent in were 
rather disappointing. Some were eminently fit for 
their purpose and others were quite satisfactory as 
patterns, but they were seldom good in both respects. 

The Schools. —It has become the custom in the 
London Art Schools to hold an exhibition of students’ 
work just before the beginning of the school year, 
which opens with the autumn session. At the large 
schools these shows are, of course, confined to the 
work of piesent pupils, while at the smaller ones a 
considerable space is sometimes allotted to the work 
of former students now earning, or trying to earn, 
their living by their skill. It is, not unnaturally, 
somewhat of a disappointment, after going carefully 
through the National Competition show, where the 
exhibits are not merely the pick of the work sent 
from the schools all over the country, but the pick of 
that, to turn to the ]>roductions of the local schools 
one by one and to see how very much higher is the 
level of accomplishment required for success in 
National Competition than the attainments of 
the ordinary average student. Indeed it is diffi¬ 
cult to get the higher standard out of one’s 
head and to judge the work oJ the indi- 
>idual schools quite fairly. For all that these 
smaller and less attractive shows fulfil a very useful 
purpose and ought to be of the greatest interest to the 
student. Nothing is easier to the w'ould-be student 
than to go round an exhibition of works gaining 
awards in National Competition and to imagine that 
in a year or two’s time he will inevitably, since of 
course he is a very clever fellow', be doing work as 
good as what he sees there. If, however, after his 
visit to South Kensington, he goes to see the exhibi¬ 
tion at a local school of art he will realize, unless he 
is singularly wanting in intelligence 01 suffers from 
inordinate self-satisfaction, that it is by no means so 
easy as he fondly imagined to do really good work 
as a designer and a craftsman, and that there are a 
very large numbei of serious students who never 
arrive at doing anything like first-class work. No 
one wants to depress students unduly at the beginning 
of their career, but they are far more likely to be 
permanently depressed if they start wdth the idea that 
they are going to do wonders than if their ambitions 
at the outset are more modest. 

Some Recent Lustre Pottery. —It is not at All 
surprising that in a scientific age some of the most 
successful artistic achievemeni> should be in crafts 
and manufactures where chemical experiment plays a 
very important part. Artists and men of science do 
not always understand each other very well; but the 
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man of science whose researches enable him to 
produce something really beautiful is, they must 
admit, a very good friend to art. The branch of 
industry in which ai t and science have of late years 
walked most peacefully hand in hand is perhaps 
pottery manufactuie. It cannot, of course, be con¬ 
tended that any very large proportion of the output 
of the pottery trade in this or any other country is 
really artistic ; but there is no doubt that the direct 
outcohie ot increased chemical knowledge has been 
the production of beautiful wares, some of which, 
like the various types of crystalline glazes, are 
really new, whilst others, like lustre, are the revival 
of an art that was long lost. The soil of boom in 
crystalline glazes which follow'ed the last Paris 
Exhibition seems for the moment to have come to 
an end. It appealed apparently only to a very limited 
public. There is, indeed, some very charming work 
being done in these kinds of glazes, but the 
attention of manufacturers seems just now to be 
directed rather towards lustre. Theie are several 
firms making lustre ware of various kinds, but the 
exhibit of the Pilkington Tile and Pottery Company 
at the Franco-British Exhibition last year, which in¬ 
cluded a large show» of painted lustre, marked 
a very definite step forward in the development of 
lustre painting. It is one thing to get lustrous 
effects of one sort or another; it is a very different 
and much more uncommon achievement to paint in 
lustre patterns and figures w'hich, with all the wealth 
of ever-changing colour, are clearh and precisely 
drawn. It is therefoie very interesting to see that, 
instead of resting content with what was accom¬ 
plished last year, the firm has been still further 
developing this kind ol work. Not only have they 
increased their range of colours—some of the dee]) 
strong blues now being made are really fine, and the 
delicacy and brightness of the new’est green is quite 
wonderful—but they have had, further, the happy 
idea of painting a thin coat of slip under the glaze 
which strangely changes the whole quality of the 
colour. Sometimes the inner surface of a bowl is 
completely coated with slip while the outer surface is 
glazed in the ordinary wa), and this results in a very 
pleasing contrast of effect. An equally pleasant con¬ 
trast on the outer surface of a vessel is obtained by 
coating only the neck or some prominent portion of 
the ornament. The under-coating of slip, without 
taking from the lustrous effect, adds considerably to 
its delicacy, and it produces always a very subtle 
variety in the quality of the colour. 

In^ the direction of modelling in combination with 
lustre a good deal has been done in the last year. 
One of the largest recent pots is enriched with a St. 
George and the Dragon i^ comparatively high relief, 
whilst some of $he vases have bulbous necks decorated 
with ntodVlled ornament, and higher relief than here- 
.tofore is used in some of the tiles. It is, no doubt, 
/Very easy to overdo relief in pottery. If the artist 
.does not exercise a good deal of self-restraint, his 
.yrOKk ^ay get lumpy and coarse before he is aware 


of it, but of the suitability of a modelled surface to 
the display of lustre colour there can be no manner 
of doubt. For one thing the glaze, melting as it does 
in the fire, runs off the parts in high relief and 
collects in little pools, as it were, in the background, 
which leads to an astonishing variation in the depth 
of the colour. Then, the unevenness of the surface, 
which catches the light at all sorts of angles, not only 
enhances the effect of the lustre, but adds greatly to 
the variety of its tone. There may be room for ob¬ 
jection to modelling on vases on the ground that, 
modest as it may be in its early stages, it will probably 
end in excess; but the objection could hardly be 
urged by the most bigoted critic with regard to tiles, 
whilst it would be difficult to imagine more beautful 
colour than that produced by the play of the firelight 
on modelled lustre tiles. 


EMPIRE NOTES. 

Steel Smelting in Vancouver, —A striking illustra¬ 
tion of the need of alertness on the part of British 
capitalists is afforded by the statement that a United 
States firm—the Irondale Steel Company, of Wash¬ 
ington—proposes to locate on a site to be .selected 
somewhere in the Province of British Columbia a 
plant which will employ not less than 1,500 men. The 
company looks for a subsidy fiom the Government of 
the Province which is likely to be granted, as, 
according to Mr. A. '\\ Frampton, who writes from 
Victoria, British Columbia, there is an exceptional 
opportunity for the establishment of an industry of 
this character in Vancouver Island where iron ore, 
coke, and the necessary fluxes are obtainable. He 
says that the authorities of Victoria have done their best 
to point out the unique advantages likely to attend the 
starting of an industrial enterprise of this nature, and 
have in vain sought to obtain the support of capita¬ 
lists from the Mother Country for the purpose. Now 
the opportunity will be lost to them to the profit of 
our American cousins. 

The Tcneell Wood^ Process in Nc^e Zealand, —This 
wood seasoning process which consists of boiling 
timber in a saccharine solution, and then passing it 
into specially constructed drying chambers is about 
to he installed at Raugatana in New Zealand. The 
inventor of the process is Mr. William Powell, for¬ 
merly of Liverpool, who, some years ago, noticing 
that timber used for flooring or wall plates in sugar 
factories never appeared to he affected by dry rot, 
made a number of‘experiments, which led him to 
conclude that wood boiled in a solution of molasses 
and water, and carefully kiln-dried afterwards, could 
be seasoned rapidly without splitting or cracking, and, 
with the addition of other ingredients, tnight be ren¬ 
dered immune to the action not only of dry rot but of 
white ants and the teredo, or sea worm. The process 
does not appear,^ at present, to have **caught on’’ in 
England, l^t in Australia and India worka havh been 
installed, and now the New Zealand timber people 
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have taken up the matter. As there appears to be 
value in the process it is surprising that it has not 
been adopted for rapid seasoning, and for rendering 
timber immune against dry rot, in this country. 

The Federalisation of Australian State Debts .— 
This important proposal, which had been decided 
upon by the Prime Minister of the; Commonwealth 
and the Premiers of the various States, at their recent 
conference in Hobart, has been submitted in the form 
of a Bill to the Commonwealth Parliament. The Bill 
provides for a Referendum on the subject, which will 
probably be submitted to the electors at the Federal 
elections in March next. The present State debts 
amount to ^^247,974,624. To this amount a few 
millions will have to be added, to cover financial 
obligations incurred since June 30th, 1908, bringing 
the total up to about ;<;‘250,ooo,ooo sterling. While 
this proposal will not interfere with the rights of the 
States or the municipalities to borrow on such security 
as they can offer, for railway construction and other 
reproductive and public works, some restrictions will* 
no doubt, be imposed as to the amount of such loans. 
It is, however, confidently expected that a consider¬ 
able saving will be effected in the way of interest, 
which at present entails an annual charge of 
j^ 8,839,695 upon the various States. This, one of 
the most important steps tow'ards federation which 
has been taken by the Commonwealth and States 
Governments, should not only be to the commercial 
and financial advantage of the Commonwealth, but 
should lead to greater unity of action in all federal 
matters. 

Trade Movements in South Africa. — Official 
statistics from Natal show that instead of an antici¬ 
pated deficit there has been for 1908 a small surplus, 
which, in view of the recent lean years, is regarded 
as a favourable sign of improving financial conditions. 
The shipping returns are nearly up to those of the 
best shipping year (1905). The imports and exports, 
however, show a reduction, but there has been a con¬ 
siderable increase in land under cultivation and in the 
stock held by farmers. In the Transvaal, the revenue 
shows a large increase upon the previous year, while 
the amount of trade in tonnage, according to the 
report of the Chairman of the Board of Trade at 
Johannesburg, has increased in round numbers 9,000 
tons a month during the six months ending June 30th 
of this year, as against 8,000 tons in the previous six 
months. There was also a satisfactory increase in 
the tonnage of goods in the Orange River Colony, 
while the imports in the Transvaal had increased to 
the, amount of a million sterling, and the exports to 

, Gold Mining in The reduction of the cost 

of cyaniding from los. or 12s. per ton to 2s. opens a 
wide field for treating the low grade bodies of quartz 
and the alluvial sediments in Victoria. In a report 
of the State Director of Geology, he says that, in 


the stilt or tailings of the gold ore treated in Victoria, 
there is as much impalpably fine gold left as all ^le 
alluvial gold hitherto won. This is a striking state¬ 
ment in view of the fact that since the gold discovery 
of 1851, Victoria has produced over 66 million ounces, 
of the value of more than 282 millions sterling. There 
is no doubt, however, that the application of this 
process on a large scale will yield immense results in 
all the gold fields of Australasia. There are'nymbers 
of low giade mines in Western Australia, for example, 
which might be made to yield considerable returns were 
sufficient capital forthcoming to apply the economic 
methods of treatment now m vogue, notwithstanding 
the difficulties arising from the scaicity of water in 
the dry areas in which they are local ed. Here again 
is a great opening for the profitable investment 01 
British capital. 

Jh/itar)f Pe/tsiotiers and Emigration. —In two 
recent articles in the Pail Mall (lazette the subject 
of the suitability of militaiy men for emigration and 
of the opportunity afforded to penMoned non-com¬ 
missioned officers to commute a considerable part of 
their pensions for this purpose, has been very ably 
treated. For purposes of defence as well as settle¬ 
ment it seems very desirable that many ex-soldiers, 
who, at present, find it difficult, if not impossible, to 
obtain work in England, should be encouraged to 
emigrate to the o\crsea dominions of the Crown, 
where they and their families might find new homes 
under conditions far more favourable than are 
possible here. According to these articles, a move¬ 
ment is on foot to gel the War Depart memt to ex¬ 
tend the concession of commutation to private soldiers 
whose pensions only average is. or is. id. per day* 
At present, the Army Regulations require pensioners 
to leave is. at least of their pension uncommuted, 
which debars thousands of men, many of whom would 
gladly avail themselves of the opportunity of settling 
in our Colonies, from .securing even a partial commuta¬ 
tion of their pensions. Attention is also drawn to 
the fact that the Government scale of commutation is 
lower than the commercial value of such pensions; 
a fact which requires attention if we desire to do 
justice to men who deserve well of their country and 
who, in re-entering civil life, should be afforded 
every facility to make a good start for themselves and 
their families. 

Colonial Exhibitions and their Uses. —In the 
address of Mr. Justice T.ongley at the inauguration of 
the Provincial Exhibition in Halifax, Nova Scotia, he 
claimed that that Exhibition had had an immensely 
stimulating influence upon the agricultural and indus¬ 
trial life of the province.” The Exhibition was 
designed to demonstrate the great variety of^the 
resources of Novia Scotia-agricultural, horticultural, 
mining, and fishing—and it& object appears to have 
been realised. Special mention is made of the display 
of fruit which was much commended, and of the root 
and green crops which were far ahead of previous 
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years. There is no doubt that such Exhibitions help 
to awaken local interei^t and to arouse a spirit of 
ei&ulation, especially among exhibitors of agricultural 
produce, which must make for the good of the country. 
At the same time, in the interests of our home trade, 
it is most desirable that the British manufacturer 
should be well represented at Exhibitions of this 
character held in the leading industrial and commer¬ 
cial centres of our Empire. 

CORRESPONDENCE. 

EARLY STEAM NAVIGATION. 

In the note in last week’s Journal on Early 
Steam Navigation, it was stated that Henry Bell 
obtained information from Fulton, but that no 
authority was given by Galloway for the statement. 
“Ffom” is a misprint for “for.” The authority 
for this statement is to be found in a letter by 
BeU, addressed to The Caledonian Mercury in 1816, 
and quoted by Woodcroft. From this it appears 
that Fulton had requested Bell to call on Miller, 
and obtain a drawing and description of his boat. 
This he did, and Bell adds that two years later 
(which would presumably be about 1790 or a little 
later) he heard from Fulton that he had constructed 
a steamboat, which seemed likely to answer, but 
required improvement. Bell goes on to remark that 
his correspondence with Fulton led him to think that 
it was absurd for him to send information abroad, 
and not tojput his knowledge into practice in his own 
country, and it was this consideration which induced 
him to set about the construction of the Comet, 
Fulton therefore had a share in the introduction of 
steam navigation in Europe as well as in America. 

After this Fulton came over to England, and in 
1801 he was present at some of Symington’s experi¬ 
ments, and was actually carried for some distance 
in the Charlotte Dundas, ' An objection made by 
Symington that the progress of the boat was impeded 
by the narrowness of the canal was answered by 
T\ilton that the objection would not apply to the 
large rivers of North America, and this of course 
proved to be the case. 

Mention ought perhaps to have been made last 
week of the Marquis de Jouf&oy, who, in 1783, ex¬ 
perimented with a boat at>’Lyons in which motion 
was communicated from a steam-engine by ratchet 
gear to a paddle-wheel. This was probably the first 
yessel ever moved on the water by steaip. 

H. T. W, 

OENERAL NOTES. 

Women Members of the SociKTEi—It may 
Im iNtereathig to note that ever since the foundation 
4^ the Sodety there have been some lady members. 

li^ in the possessioii of the Sodety (1756) 


contains the names of two ladies—Lady Betty Ger¬ 
main and Miss Elizabeth Vaughan. The Countess 
of Denbigh’s name is added in 1758, and those of the 
Countesses of Macclesfield and Northumberland in 
1764. Since that early date there have been very 
many women members, and their number is now 
considerable. 

The MALAGiiipjKAisiN Industry.—I n his report 
on the trade of Malaga, just issued, Mr. Cecil Stani- 
forth directs attention to the export trade in raisins, 
and makes some remarks to which the attention of 
buyers in this country may be usefully directed. 
Owing to the low price which continued throughout 
the last vintage, farmers generally complained bitterly, 
so much so in fact that many who had large tracts of 
land in the best situations in the Guadalhorce Valley 
(which yields the best quality of fruit for the British 
market) have decided that their interests will be 
better served by planting beetroot, and are going 
to uproot their fine old muscatel vines. The root 
of the evil, says the Consul, lies in the fact that 
the principal markets of the United Kingdom refrain 
from buying at the commencement of each season, 
thus forcing the poorer farmers to send their fruit on 
consignment to London, and when once this market 
holds large stocks, the fruit is sold by auction at 
disastrous prices for the local farmer. There is every 
indication that if this course of events is annually 
repeated the Malaga raisin industry will, before many 
years, become a thing of the past. The total yield 
last year was about 900,000 boxes, or about a quarter 
more than was expected. 

Opium in China.—I t will be remembered that 
the Indian Government, in pursuance of its declared 
intentions, has been reducing the amount of opium 
offered for sale in India by about 5,000 chests 
annually, so that the amount *put up for auction in 
1909 will be 43,200 chests instead of 52,800 in 1907. 
But it may be gathered from Mr. O. R. Coates’ 
report on the trade of Shanghai, just issued (Annual 
Series, No. 4360), that there has not been any appreci¬ 
able decrease of native opium placed on the market. 
In fact, the amount of opium brought to Shanghai has 
been unusually large. In 1906 the gross amount of 
foreign opium imported into Shanghai was 35,219 
cwt., and of native opium 15,731 cwt.; in 1908 the 
imports of foreign opium fell to 28,869 cwt., and the 
amount of native ofdum increased to 22,814 cwt. gross. 
A succession of Imperial decrees spurred the pro* 
vincial governments to energetic efforts to suppress 
t;he opium habit, and among other measures the 
establishment of official monopolies for the sale of the 
drug, native and foreign, has been one of the most 
favoured. This form of restriction was obviously 
contrary to the treaties, and has been strenuously and 
successfully opposed by foreign dealers In the drug, 
but the attempt if$ had a disturbing effect m ^ 
trade, ndtive dealers not daring to invest in' large 
stocks of opium lest some arbitrAry action of the |oeal 
authorities rimidd suddenly hmive theih in lesp^ ! 
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PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

AERIAL FLIGHT. 

By F. W. Lanchester. 

l.ecture /.—Delivered April 1909. 

The enj^ineer, accustomed to dealing with 
problems in locomotion or traction, when con¬ 
fronted with the proposition of mechanical 
flight, will ask as his first question, What is 
the magnitude of the coefficient of resistance, 
and on what factors does it depend?** In 
other words, What is the force necessary to 
maintain a flying machine of given weight in 
a state of uniform horizontal motion ?** It is 
only within the last few years that it has been 
possible to give an authoritative reply to this 
question, and even to-day we do not know with 
certainty what is the lowest obtainable limit. 
The coefficient of resistance or traction not 
only tells us what force is required to maintain 
a given bodyjin motion, but as an imme¬ 
diate consequence it tells us the energy re¬ 
quired to effect the transference of the body 
from one stated place to another stated place, 
since energy is force multiplied by distance, 
and, therefore, other things being equal, the 
coefficient^J of traction w^the measure of the 
cost of traction. 

In the first place a few facts will be given 
as to the resistance,t thatJ obtains in other 
modes of locomotion, in comparison with that 
of some of the existing successful flying 
machines. 

The resistance of an iron tyre over a common 
road varies ordinarily between 2 per cent, and 
di'per cent, of the load# depending upon the 
kihd of road surface ^ condition; the 

figure 4 b much the ee|iH india-rubber 

be substituted for bare iron. If the 
pneumatic tyre is employed the tractive effort 
idepen^s leos upon tbe jp,tt»aMid condition of 


the road surface ; it is usually about 2 per 
cent, to 2j per cent. For a passenger train 
on rails the coefficient is commonly less than 
I per cent., being in some exceptional cases (at 
low and moderate speeds) as low as *25 per cent. 
For ocean-going vessels the figures are much 
the same as for vehicles on rails. Thus the 
Lucania at full speed has a coefficient of *7 
per cent., and the figure for slow cargo vessels 
varies from about’"^*25 per cent, even down to 
•I per cent., the latter being the coefficient for 
a slow ** tramp ’* steamer of large size. 

Against the above figures the coefficient in 
the case of the Voisin flying machine is 13 per 
cent, or 14 per -eent., and for the Wright 
machine 12 per qent. or thereabouts ; thus in 
flight, if wc may judge by existing practice, 
the resistance is at least four times as great 
as in any commercially established mode of 
locomotion, andjs 20 or 30 times as great (or 
even more) as in transport by rail. These 
figures are given concisely in Table I, p. 1006. 

It is evident from the foregoing that the 
power required to drive a flying machine at 
any given speed is far in excess of that re¬ 
quired in any commercial’* mode of loco¬ 
motion, and may be roughly represented as 
equivalent to driving an automobile up a 
gradient of at least i in 10. In view of the 
fact that for divers reasons (to be discussed 
later^) it is imperative that the velocity of 
flight should be at least in the neighbourhood 
of 30 or 40 miles per hour, it becomes evident 
that the problem of supplying the necessary 
horse-power is one of a very serious kind; in 
fact, It is the problem ever confronting the 
designer of the flying machine. 

Professor LatfJ^ley, of Washington, stated, 
some 18 years ago, that the power require^ for 
flight is less at high than at low speeds. This 
conclusion was ^iven hs a result of certain 
experiments, and it was for a considerable 
time very generally accepted, being termed 

• Lepture IJ. 
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LaYi^ley’s law/^ though by what right it is 
not ^ clear, since a law should be a quantitative 
and not a mere qualitative statement, and since 
the same view had already been expressed by 
Wenham. 

Unfortunately, the optimistic view pro¬ 
pounded by Langley in his so-called law has 
not been realised; in fact, it has no actual 
justification. It is founded on the supposed 
negligibility of skin-friction, a supposition 
that can be no longer upheld. 

As a matter of fact, the power required for 
flight increases when the velocity is increased, 
and experiment and theory both indicate that 
the power and the velocity increase in approxi¬ 
mately the same ratio. In the present lecture 
I propose to demonstrate the real relations that 
exist between power expenditure and velocity, 
and to point out the factors that impose a 
limit on the performance of the flying machine 
of the future. 

In the first place let us turn our attention to 
the evidence of the hard facts with which we 
are acquainted. I have here a model, No. i, 
of i gram weight, designed to fly at the very 
low velocity of five feet per second, and it 
will be observed that the gliding angle is 
approximately one in five, that is to say, the 
rate of descent is, roughly, one foot per 
second. 

Now the work done by gravity in over¬ 
coming the resistance to flight is measured by 
this rate of descent, and since one horse-power 
is represented by the descent of a mass of 
550 lbs. at one foot per second, the perform¬ 
ance of this model is equivalent to a rate of 
550 lbs. (sustained in flight) per horse-power 
expended. Putting this another way, if we 
had 550 lbs. weight of models identical with 
the present sample, they would require collec¬ 
tively a tow rope pull of no lbs. to maintain 
them in horizontal flight, which at five feet per 
second means 550 feet per pounds-second, or 
one horse-power. 

Another model (No. 2) travelling at 17 feet 
per second, has a velocity of gliding descent 
of 2 J feet per second, which is the equivalent of 
220 lbs. sustained per horse-power. These 
results are set out in Table II., p. 1006. The 
corresponding figures are gh^en for the Voisin 
*and Wright machines, due allowance being 
made for the approximate propeller efficiency in 
both cases. * 

It may be regarded as ^tobable that the 
resistances and rate of power expenditure of 
the most successful Alight mabchines of .to-day« 
thc^ugh hot'actually the best obtainable, will 


be sufficiently near the minimum for the pur¬ 
pose of approximate comparison. 

The results are striking; they not only 
dispel at once any illusion on the subject of 
“Langley's’* law — the power actually in¬ 
creases in an unmistakable manner with 
increased velocity—but when the figures are 
transformed to represent the coefficient of 
resistance they indicate that this quantity is, 
roughly speaking, constant. This latter is a 
really remarkable and important fact, the full 
significance of which will be appreciated later. 

We will now pass to the theoretical aspect 
of the subject, and firstly we have to consider 
the laws that govern the pressure reaction 
experienced by planes and other bodies in 
motion in a fluid. 

Thert2 is one law that, as a close approxi¬ 
mation, is applicable to all cases of fluid re¬ 
sistance—between certain limits of velocity : 
this is the “ V'^ law.” It is expressed by say¬ 
ing that for a given body in stated presenta¬ 
tion the fluid dynamic reaction, or the com¬ 
ponent of the fluid dynamic reaction in any 
specified direction, is proportioned to the 
square of the velocity. It is almost needless 
to remark that the rate of doing work in over¬ 
coming the line-of-flight component of the 
pressure reaction is equal to this component 
multiplied by the velocity, V; hence a corollary 
to the V-square law of resistance is that the 
power varies as V“. This is by no means the 
correct law for the power expended in flight. 

The question arises at once—If the V- law is 
a generalisation, why should it not apply to 
the case of a bird or machine in flight ? The 
reason that the law of flight resistance is not 
the V-* law, is that one of the pressure compo¬ 
nents, the vertical component, is defined : it is 
the weight of the body and is constant. There 
is a certain velocity at w^hich the weight of any 
given bird propelled through the air would be 
just sustained ; at velocities less than this 
there is a deficit in the sustaining force, at 
greater velocities there is an excess. Now if 
by some occult means the weight of a bird 
could be made to vary as the square of its 
velocity of flight, the law of resistance and 
the V® law of power expended would apply; 
but in the absence of such variation, that is 
to say, with W =: constant, the bird requires 
to alter the shape or angle of its wings so as 
to derive from the ,airf just the necessary pres¬ 
sure reaction and no^iaore, and this alteration 
of shape or angle gioas rise to new conditions 
and laws of an altogether different kind. 

Most of the experimental work on the present 
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subject has been done with planes, and not 
with curved forms as the wings of a bird, but 
these aeroplane experiments have furnished 
results of the right kind. In brief, it has been 
shown that if the surfaces were not subject to 
skin friction the resistance would become less 
when the velocity becomes greater according 
to an inverse square law; this law may be re¬ 
garded as an approximation of a sufficiently 
exact kind for planes of any reasonable 
aspect ratio so long as the angle of inci¬ 
dence of the plane is small. If this law— 
the law of frictionless flight—actually held 
good, the power required w'ould, as believed 


representing their sum. Now here a fact is 
apparent of which the proof is given in the 
author's work the total resistance fias a 
minimum value at the point where the two 
different kinds of resistance are equal one to 
the other; thus, if an aeronaut requires to 
travel from one point to some other point on the 
least supply of fuel he will choose the velocity 
corresponding to this point of least resistance. 
If, on the other hand, an aeronaut desires to 
fly with the least possible expenditure of power 
he will require to fly at a lower velocity, for the 
horse-power, /.c,, rate of doing work, is pro¬ 
portional to the resistance multiplied by the 


Fjg. I. 



by Wenham and Langley, diminish as the 
speed increases; but this is far from being the 
case, for the tangential drag (or skin fric¬ 
tion) is considerable; according to recent 
experiments the resistance of a thin plate 
moving edgeways is commonly between *006 
and *020 of the;resistance of the same plate 
moving normally, /.e., at right angles to its 
surfaces. This ratio is expressed m the 
author’s work, ** Aerial Flight,” by the 
symbol termed the coefficient of skin fric¬ 
tion ; it is the doublc'^surface coefficient, and 
varies in approximate accordance with the V‘ 
law ; hence the resistance due to the organs of 
flight consists of two parts which vary in an 
opposite manner with respect to variations of 
velocity. 

In Fig. I, in which abscissae represent 
velocity and ordinates-«esistince, we have two 
curves representing roq;>ectively these two 
kinds of resistance, following the and the 
Inverse V* laws, and we^have a third curve 


velocity, that is, to the product of the abscissa? 
and ordinates of the curve (Fig. i). This is 
of minimum value where the aerodynamic 
resistance is equal to three times the direct 
resistance, t 

We have hitherto supposed that the bird or 
aeronaut can alter the angle of his supporting 
members, but we have not supposed him able 
to alter the area. If, as is the case with many 
birds to some degree, we suppose changes of 
area possible, the conditions become more 
complicated and we are faced with new and 
different laws. 

For each change of area we have a new pair 
of curves of aerodynamic and direct resistance, 
and a new total curve (Fig. 2), and thus we 
can no longer represent all the possible 
changes on a two dimensional or plane dia¬ 
gram. But now the object we have in view may 
be taken into account as a factor limiting the 

• “ Aerial Highlit,*’ Vol. I, Aerodjmamics, 5? 164, 176. 
t •* Aerial Flight,” Vol. I., Aerodynamics, { 164. ^ 
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Fig. 2. 



conditions. Since the practical problem is to get 
from one point to another with the least pos¬ 
sible expenditure of energy, we need only con- 
hider the portions of the different curves at and 
around their points of minimum value. Thus 
in Fig. 3, if we draw a number of these total 

Fig. 3. 



I^e/oc/fy 

curves and draw a curve passing through the 
minimum point of each, we shall have a curve 
giving the resistance for variations of velocity 
on the assumption that the area and angle 
have been adjusted in every case for minimum 
value. It is one of the results obtained by the 
author, that for a given weight sustained this 
minimum value is constant.'^ This throws 
considerable light on the constancy of resist¬ 
ance coefficient for various models and ma¬ 
chines at different velocities, given as a matter 
of experience in Table II. Jn (addition to the 
resistances considered as fora;iing the total 
in the investigation by which the above 
result is givfrn, tliere is a cause of resistance 
that is best considered apart from the flight 
resistance proper—^that is, the resistance due 

• Comp4 ** Aerial Flight,’* Vol. 1., Amnodynaiiiicf,) t66. 


to the invariable parts of the bird or machine, 
or body resistance. This body resistance 
increases (in accordance with the V'^ law) 
directly as the square of the velocity, and is 
substantially unaffected by the alterations of 
area and angle contemplated in the preceding 
investigation. 

To summarise the position, we may (assum¬ 
ing the condition of least resistance to be 
complied with) suppose the resistance to flight 
to consist of two parts, one of which is 


Fig. 4. 



constant and comprises the resistance due to 
the flight organs, and the other of which, due 
to the body, varies directly as the square of 
the velocity. These two kinds of resistance 
are represented in Fig. 4, in which the 
constant resistance is given by the horizontal 
line O X, and the ac^ed or body resistance by 
the line 

In Fig. 4 the ordin^^ give the coefficient 
of resistance as an single--the 
of free descent. 
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It is at the present juncture worthy of note 
that there is thus a close analogy between the 
flying machine and an ordinary motor car 
climbing a steady gradient. The flight re¬ 
sistance corresponds to the gradient resist¬ 
ance, which does not vary with changes of 
velocity, and the body resistance of the flying 
machine is strictly analogous to the “wind 
resistance” of the motor car; it arises from 
the same identical cause, and varies according 
to the same law. 

In order to diminish as far as possible the 
body resistance, the body or mechanism 
should be enclosed by a stream-line or ichthyoid 
form. It is not known with precision what the 
correct form of least resistance may be, for no 
theory is known by which the best form, in the 
case of a real fluid can be deduced. It is 
generally understood that forms of smooth 


Fig. 5. 



contour and fined off stem and stern do not 
give rise to motion of the discontinuous type,* 
and this (/.«-. the absence of discontinuity) is 
the essential feature of stream-line motion. The 
author has measured certain fish forms which, 
reduced to solids of revolution, are given in 
Pig“* 5 ; these seem rough approximations to 
paraboloids (in which the axis of revolution is 
parallel to the latus recfum), but in which the 
maximum section is about y-ibths from the 
nose. 

The resistance of forms such as those illus¬ 
trated is not very accurately known. Various 
observers give it in the case of the *15 form, 
that is, about 6: i ratio, aS'from i-8th to i-30th 
of the resistance of a normal plane of the same 
“ projected area.’^ It is probable that the co¬ 
efficient of resistance thus defined for a well- 
designed fish form of 1:6 ratio varies as a 
function of the size and velocity; for small forms 
at low velocities it may be as high as, or even 
higher than, *135, whereas for large bodies 


it is probable that as low a coefficient as' *06" 
may be obtained. The author believes t^^at 
for well formed bodies it is usually between^ 
these limits. The present case is merely an 
example of the want of agreement commonly 
met with in experimental aerodynamics. 

It is evident, referring again to Fig. 4, that 
for low flight velocities the body resistance 
becomes relatively unimportant, and tHe loss 
of power due to a badly formed stream-line 
body may be inconsiderable. For high veloci¬ 
ties on the contrary, the body resistance, even 
with the most carefully designed form, may 
constitute a large part of the total resistance, 
and the greatest care becomes necessary to 
prevent the expenditure of pow'er from this- 
cause from becoming excessive. 

Having discussed the means by which the 
body resistance may be minimised, we will 
now' revert to the question of the conditions- 
governing the flight resistance proper, the 
constant component of Fig. 4. 

The influence of variation in the coefficient 
of skin friction is rendered evident by the 
curves showm in Fig. 6, in which the line 
represents the curve of total resistance that 
results from a reduction in the skin friction 
corresponding to the difference between the 
lines I and 2 ; it is evident that the minimum 
resistance value given by this curve is less 
than previously. 

Several writers—notably Wenham, Langley, 
Dines, and Maxim—have stated that the in¬ 
fluence of skin friction is negligible, and Langley 
gives the value or the coefficient as approxi¬ 
mately *00015, as against the author’s result 
about fifty times as great. If the value were 
actually as stated by Langley, skin* friction, 
under the conditions of flight as at present 
know’n to us, would in effect be negligible 
but there is no doubt that Langley’s statement 
is in error. 

If it were possible, the correct way to mea¬ 
sure skin friction would be to measure directly 
the tangential drag experienced by a plane in 
edgewise motion. In practice the experiments 
have to be made on a plate of some material 
possessing thickness, which, strictly speaking, 
is a departure froni the conditions ; the author 
has made determinations in this w*ay by means 
of an instrument termed an aerodynamic 
balance,* the plate being made of stream¬ 
line section. It is useless to experiment 
with planes w'ith square cut edges owing to- 
the fact that the air set in motion by the lead- 


‘ Sm Appendix. 
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ing edge of the plane relieves the skin-friction 
on the surfaces along which it passes to a very 
great extent, and so if a deduction for the 
edge area be made the calculated coefficient 
will be far below its true value. 


this way. Beyond this the coefficient un¬ 
doubtedly is less for high velocities and large 
surfaces, than when the area is small and the 
velocity low. 

The other important factor by which the 


Fig. 6 . 



It is not easy by means of apparatus of a 
portable kind to demonstrate even the exist¬ 
ence of skin-frirtion to an audience, but the 
following method has been used by the author. 
If a sphere whose centre of gravity and centre 
of pressure coincide, be surrounded and sup¬ 
ported by fluid in which skin-friction is absent, 
it will be manifestly impossible for the sphere 
to acquire rotation or to lose any rotation 
initially imparted to it, for forces acting be¬ 
tween the surface of the sphere and the fluid 
will have no tangential component, and hence 
will all pass through the centre ; but the force 
of gravity also passes through the centre; 
hence all forces acting on the sphere pass 
through its centre, and they cannot give rise to 
a couple.* 

It is evident that the only direction in which 
a direct effort can be made to reduce the co¬ 
efficient of skin-friction is by employing 
materials as smooth as possible, if not actually 
going to the length of varnishing or polishing 
the surfaces. It is known that some small 

* A demonstration by this method was given by the author 
at a Lecture to the Liverpool Enginet^ring Society, Feb. Qth, 
V909. In the ezpenmeat, as tried, a small celluloid ball was 
supported oif a jet whose nozzle velocity was probably about 
X50 feet per second, and the spee^ and direction ot rotation 
are found to {undergo continual change, proving conclusively 
that ikin-frictioh exists. A rough computation made from 
the rate of change of rotation and4i|ie velocity of the air jet 
Ifives a value^.pf the coefficient of the right order of magni- 
at idmiteined by other modes of ex|>eritnent. 


reduction in the coefficient may be effected in 
constant flight resistance is influenced is aspect 
ratio.* 

If a given weight is sustained by a plane at 
a stated angle the area required is less for 
planes in pterygoid aspect, Fig. 7, than in 

Fig. 7. 

Pterygoid aspect n»B 

apteroid aspect, Fig. 8, and as a general 
proposition the area required is less the greater 
the aspect ratio. It is a consequence of this 

Fig. 8. 


Apteroid aspect n» • 2 

* The term ** aspect ** in its present usage was first em¬ 
ployed by Langley tO;d|yj|ij^ the attitude of a plane in azimnth 
in relation to its direction of flight. The term ** aspect 
ratio has been introduo^hy the author to denote the pro¬ 
portions of the plane or wing surface, ** aspect i:atio ** 
is span ip terms of fore and aft dimension j(*‘ Aerial Flight/' 
Voi. 1., Aerodynamics, i 150). 
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-that the use of planes of great aspect ratio 
results in economy, for the necessarily exposed 
•surface is less, and thus the skin friction is 
diminished. 

The same facts apply equally to supporting 
members of other than plane forms, and hence 
a considerable aspect ratio is a sine qua non 
if economy is desired. The aspect ratio em¬ 
ployed by nature varies considerably, but 
.amongst birds it is found as low as 4 in the 
case of the lark and scops owl, and may be as 
high as 13 in the wandering albatross. 

An experiment of a very simple kind, 
‘Originated by the author some years ago, may 
be easily made to demonstrate the importance 
^of ** aspect ratio.*’ A piece of stout paper cut 
lo the shape of the letter T (Fig- 9) is allowed 


Fig. 9. 



to fall head first, when it is found to be 
oinstable and will turn over. If, on the other 
hand, it be let fall stem first, it will be seen to 
“drop vertically like a stone. 

When the T assumes accidentally a very 
slight inclination to its direction of motion the 
pressure reaction on the head which is in 
pterygoid (winglike) aspect is greater than 
^hat on the tail which is in apteroid aspect. 
Hence for small angles.the centre of pressure 
is always nearer the head than the centre of 
gravity and the stem of the T may be re¬ 
garded as acting as ballast. • If the pressure 
Teaction were the same in pterygoid as in 
apteroid aspect the T would fall equally well 
•(or badly; whether suspended from its head or 
stem. 

A feature commonly finifid associated w'ith 
the development of aspei^. ratio in nature and 
•conducive to the economical sustentation of 
the load is the arched section, the advantages 


of which (in connection with mechanical flight) 
were first clearly established by Horatio 
Phillips in this country and by Lilienthal in 
Germany. This feature is illustrated in Fig. 
10, which represents the section of the wing 


Fig. 10. 



(Herring Gull) 


of a herring gull; a most remarkable feature 
associated with the arched section is the 
dipping front edge which may be observed 
whenever birds in gliding or soaring flight are 
seen under sufficiently favourable conditions. 

The advantages derived from great aspect 
ratio and from the dipping front edge are due 
to the form of motion—the fluid dynamic 
system—by which the supporting member or 
aerofoil is surrounded. The author has shown 
that this system comprises what is termed in 
hydrodynamic theory a cyclic component, a 
type of motion with which w^e are most familiar 
in the particular case of the vortex ring, and 
w'hich IS sometimes in consequence known as 
vortex motion. 

In an inviscid fluid—the ideal fluid of 
mathematical theory—cyclic motion can only 
take place in what is termed a doubly or 
multiply connected region, that is, a region 
that is looped by an obstacle; for example, 
the spaces either surrounding or internal to 
the surface of an anchor ring are said to be 
doubly connected. Now, in the case of the 
wings of a bird or the aerofoil of a flying 
machine the cyclic motion takes place in the 
vertical plane of flight, and the greater the 
aspect ratio the better it lends itself to the 
type of motion in question ; nevertheless, 
w^hatever the span of the aerofoil may be, 
unless we consider it as infinite, the surround¬ 
ing space remains a simply connected region, 
and cyclic motion only becomes possible by 
reason of the viscosity of the fluid. 

The manner in which viscosity, however 
small, gives rise to so fundamental a differ¬ 
ence in the behaviour of a fluid is one^of the 
problems at present in progress 3 f solution ; 
it appears to initiate something in the nature 
of instability in the systems of flow established 
by theory for the perfect fluid, and so the re¬ 
sulting changes are out of all proportion to 
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the effect that produces them. In any case 
the possibility of a cyclic system in a simply 
connected region in a real fluid hiust to-day 
be accepted as established, and for the pre¬ 
sent purpose it is sufficient to draw attention 
to the bearing of this fact on the branch of the 
subject under discussion.* < 

Fig. 11 represents the ideall case of a cyclic 
motion about an infinite plahe lamina in motion 
in an inviscid fluid. Here a load will be 
sustained indefinitely by the aeroplane without 
any expenditure of energy, the cyclic system 
superposed on the motion of translation gives 
rise to the stream-line system depicted which is 
a conservative.system of the general character 
of a wave on the crest of which the aeroplane 
is sustained. The system is symmetrical in 
this case and therefore the diagram may be 
read in either direction; it will be seen that 
the fluid rises to meet the plane during its 
approach, gives up its upward momentum to 
the plane and receives downward momentum, 
this exchange of momentum giving rise to the 
supporting reaction. 


Fig. 12. 



In a real fluid a plane such as depicted 
would give rise to a discontinuous system of 
flow and to take full advantage of the cyclic 
system the leading edge must dip to meet the 
upcurrent and the trailing edge must also dip 
to conform to the direction of the stream-lines. 
Thus a suitable section is given in Fig. 12. 
Under actual conditions also the * lateral 
dimension or ** span*' is not infinite and this 
results in a continual lateral dissipation of the 
supporting system which has to be made good 
by work done by the aerofoil; it is, therefore* 
necessary to impart a greater downward 
velocity to the air than that of the upcurrent 
received. 

Thus the cyclic thfeiry .of the periptery 
supplies the key to the solution of the problem 
of aerofoil design; if the use of that key is not 

* In bis ** Aedal Flight,*' Vol, 1 ., tbo author hat discussed 
the whole question very fully (icl iiL and iv.). It is there 
shewn that the conditions of d<)|ulfle vhnoectivity are simu¬ 
lated by vertea filaments beftm IcSntieuously generated at 
^e ihfht and left hand extremitiei of the aerofoil which trail 
hebind in the fiuid, their contained rotation becoming dis- 
{tribttted and tbeir energy dissipated. 


yet fully mastered it is due to the newness of 
the subject rather than to its intrinsic difficulty. 

Rasing his investigation on the foregbing 
theory the author has established certain im¬ 
portant relations connecting the form of suction 
of the aerofoil, the pressure per square foot, 
and the velocity of flight, proper to least re¬ 
sistance. Thus there is a definite relation be¬ 
tween the weight sustained per unjt^suiface 
and the square of the velocity of flight* that 
results in the least resistance to flight, and 
this relation may be calculated with a fair 
degree of accuracy if the value of the aspect 
ratio and the coefficient of skin friction are 
given. The appropriate values (taken from 
Table IX. from the author's “Aerial Flight") are 
given in Table 111. for different values of aspect 
ratio from 3 to 8 for values of the coefficient 
I =1-- *02 and *01, the aerofoil being taken as of 
the arched section (or pterygoid form) dis¬ 
cussed in the author's work. The value of the 
constant in the case of a true (or plane) aero¬ 
plane is considerably lower. 

An interesting point arises in connection 
with the value of the coefficient It is 
known that, other things being equal, | dimi¬ 
nishes according to some unknown law as 
the size of a plane is increased. There is 
also experimental evidence to show that it 
also becomes less for high velocities. Beyond 
this, there are theoretical grounds for sup¬ 
posing that the change in respect of velocity 
is of identical form with the change in respect 
of size, and that so long as the* product of 
linear size and velocity (L V) is constant, 
the value of | is constant. Now if we design 
a number of aerofoils of the same aspect ratio 
to comply with the condition of minimum re¬ 
sistance to support a given weight, W, at 
different velocities of flight, we know as in 
Table III., the area multiplied by V- is con¬ 
stant, and the area is proportional to the square 
of the linear dimension : hence L'*^ V® is con¬ 
stant, or L V is constant. Consequently we 
have the rather unexpected result that the co¬ 
efficient of skin friction (assuming the condi¬ 
tions as those of least resistance), is indepen¬ 
dent of the size or the velocity of the machine. 
In other words, as soon as we have settled the 
weight of the machine, and the aspect ratio it 
is proposed to employ, the value of the appro¬ 
priate coefficient is determined. 

I n practice, the ek tent to which the t heore- 

* This mnst not be mistaken for a mere re-statement of the 
VS law ; it rests definitely on the proof given in the author’s 
work. That the law of best pressure value corresponds to 
the VS law is counterpart to the fact that the best angles of 
dip and trail are constant in respect of velocity variations. 



ioo6 


JQURI»AIi OF THE feOYAL SOCIETY OF/^RTS. 


Oit0h$r 29,190^* 


tical requirements can be fulfilled, has certain 
limitations. Constructional considerations pre¬ 
scribe a limit to the aspect ratio that can 
be employed; secondly, the question of the 
weight of the aerofoil makes it undesirable to 
utilise as much surface as the simple theory 
would indicate ; this point is investigated more 
fully in the author’s work, and a general solu¬ 
tion is given. Thirdly, the struts, guy wires, 
&c., used perforce in the aerofoil of a full scale 
machine offer considerable resistance of a kind 
that varies roughly as the area employed and 
the square of the velocity ( this resistance has 
to be considered as part of the direct resistance 
of Fig I, and may be dealt with by a special 
coefficient computed from a trial design, and 
added to the coefficient of skin-ffiction; in fact, 
these resistances in effect augment the skin- 
friction coefficient. Struts, guys, &c., forming 
part of the frame of the chassis of the machine, 
on the other hand, undergo no changes with 
change of area, and therefore form part of the 
body resistance. , r 

From computations that the author has 
made, it would appear probable that the total 
resistance of the flight organs—the constant 
resistance of Fig. 4—is in the case of many 
of the present successful fiying machines about 
10*1 of the weight, and the difference between 
this and the co-efficient of traction, given in 
Table I., is that properly classed as body re¬ 
sistance ; however, the machines vary consider¬ 
ably amongst themselves, and computations 
made on data at present ascertainable cannot 
be implicitly relied upon; an error of 10 per 
cent, might easily exist. 

In the case of birds it is probable that the 
coefficient of traction is commonly from 12 per 
cent, to 20 per cent., about one-sixth of which 
is body resistance. 

It is worthy of remark that the velocity of 
flight of the various present-day machines is 
not widely different. This is due, on the one 
hand, to the fact that at speeds below 30-35 
miles per hour through the air the maintenance 
of equilibrium becomes a grave difficulty, so 
much so as to render flight dangerous except 
in the calmest weather, and on the other hand 
to the fact that the maximum possible velocity 
of flight is proportional to the power carried, 
and as yet the petrol mater has not been 
sufficiently reduced in weight to leave a great 
margin of ahorse-power. It is natural that 
working under the restriction as to horse¬ 
power the earliest successful attempts at flight 
should be made at speeds very little in excess 
of the mihimom safe limit f 


TABLE I. 


Coefficients of Traction (or Resistance)^ 
Proper to Different Modes of Locomotion. 






Resistance a» 
percentsge of 
weight. 


Zand Vehicles* 

On Common Roads;— 

Iron tyres (valife dependent on nature 
and conditioii of road surface) .... 2 to 3*5 

Solid India Rubber ditto ditto (about) 3 

Pneumatic (depends less upon road 

surface) .(about) 2*2 

On Steel Rails : — 

Express passenger train .... (about) i 

Slow train (minimum under most 
favourable conditions) . *25 


Ships, 

Fast passenger vessel, Lucania .... 7 

Slow cargo or “ tramp ” steamer.... *25 to *1 


Dirigibles, 

P'tlle de Paris (at full speed) about 6 

Zeppelin III, (ditto) „ 5 


Flying Machines, 


Voisin (approximate).^. 13*5 

Wright „ . 12 


TABLE II. 

Power Expended in Flight at Different 
Velocities. 


Lanch ester— 
Model No. I 
Model No. 2 

Voisin. 

Wright. 



Pounds 

Resit* 

Velocity sustained 

tance 

ft. / sec. 

per h.p. 

per cent. 

5 

550 

20 

17 

220 

147 

50 

31 

13*5 

58 

79 

12*0 


TABLE m. 

Values olr 'P/V* for Least Resistance. 


Aspect ratio. 

f 01 

i = 0* 

3 

'0153 

•0218 

'4 

•0170 

*0242 

5 

*0188 

*0266 

6 

’0204 

-0286 

7 

•0215 

•0305 

8 

*0231 

•0326 

Absolute units. 


units, poundals per 


square foot, and feet sec.) 

HOME INtlUSTRISS. 

Electric Driving, —^It is a little surprising that 
electrical driving has not, as yet, made much headway 
in the cotton and woollen industries. There aie 
more than 53,000,000 spindles dealing with the raw 
material of cotton, o?; 'fiicluding spindles producing 
waste yams, over ooo, and the numbelr of 

looms exceeds 739*000.^ But very few of these 
spindles and looms are electrically ^ven. Norisit ' 
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likely that whilst the present depression in the cotton 
trade lasts, many spinners and manufacturers will be 
prepared to reorganise their power plant, and instal 
electricity as a motive power. It may be expected, 
however, that when the next cycle of prosperity 
comes, there will be considerable resort to electricity. 
Its advantages, as they apply to cotton machinery, 
are many. It saves friction. with the highly- 

perfected steam drive there is considerable loss in 
power throughout the mill, due to friction in the 
engine, the rope race, the shafting, and the belting. 
A correspondent of The Times (October 20th) gives 
a recent case of a mill tested, when it was found that 
the engine had to develop 1,252*20 horse-power, in 
order to drive the mill satisfactorily, although the 
machines only needed 895*96 horse-power as a maxi¬ 
mum, Taking a percentage on the power required 
for useful work, 3976 per cent, extra power was 
needed beyond that for working the machines them¬ 
selves. If the mill had been electrically driven, and 
the current had been bought from a supply corpora¬ 
tion, the consumer would have had to pay for only 
861*41 horse-power, of which 783*98 horse-power 
would be utilised in useful work. The difference 
between the latter figure, and the 895*96 horse-power 
which would be absorbed if all the machinery were 
running, is accounted for by the fact that, during part 
of the time, doffing, grinding, stripping and similar 
operations have the effect of keeping certain machines 
standing. Other advantages of electrical driving, as 
compared with steam, are—(l) that the prime mover 
and the machinery can be placed in any relative posi¬ 
tion, and that each machine can be driven inde¬ 
pendently without reference to the others; (2) the 
steadiness of the drive is increased ; (3) a more regular 
and therefore better selling yam is produced; (4) there 
is a greater immunity from general breakdown ; (5) in 
the erection of new mills much lighter structures,can 
be designed, and utilised by dispensing with shafting, 
pulleys, and belting, and so saving much weight, while 
in combination with buildings of reinfpreed concrete, 
electrically driven mills can be constructed at smaller 
cost than the mill buildings now used. The mills 
already electrified are examples of what can be done, 
but each mill must be individually considered, and 
treated on its own merits. 

Canals and Waterways .—Volume VI. of the 
Report of the Royal Commission on Canals and 
Waterways has just been isfiliied. It contains the 
reports on the waterways of France and Belgium, 
Germany and Holland, drawm up by Mr. W. H. 
Lindley, who was appointed 'an Assistant Commis¬ 
sioner for this purpose. The report contains a mass 
of information upon foreign waterways, and shows in 
great detail how much these several States have done 
to preserve and extend then^ ti^land waterways. A 
different policy has been f^|{6wfd in this country. 
So long ago as ii2t Henry I. deepened and rendered 
partially navigable ” the old Roman Fosse Dyke, 
in a sense, may be called the first British 


canal, and in 1563 a pound lock canal was constructed 
from Topsham to Exete^, similar in all essential 
points to one of the present day, but it was ^ot 
until 1760 that a navigable canal of considerate 
length—from the Mersey to St. Helens—was com¬ 
pleted, end a century later the great railway com¬ 
panies obtained the control of our inland navigation 
system which has brought it to its present lamentable 
condition. The demonstration of the evils resulting* 
from this policy by various Departmental Cotl^mittees* 
and Royal Commissions has produced some remedial 
legislation on the subject, but it has hitherto yielded 
little or no result. 

The Working of the Patents Act ,—It is made plain 
by the reports of various Continental manufacturers’ 
organisations that they regard the new Patents Act 
in this country as putting two serious obstacles in> 
their way. The question of international patent law 
was one of the subjects discussed at the annual 
meeting of the International Society for Industrial 
Legal Rights, held at Nancy, and the following 
resolution was passed : —The Congress is of opinion 
that no country should compulsorily enforce the 
working of patents, and it is in the highest degree 
desirable that the law on the subject should at least 
be uniform in all countries.” It is suggested that the 
working of a patent in any one country should be 
considered sufficient, and in case of its not being, 
worked at all the penalty should not be the with¬ 
drawal of the patent rigb|s, but the legal right for a* 
license on the part of anyone desirous of working the 
patent. The congress is further of opinion that in. 
any case the patent should not be annulled if the 
patentee can show that he has offered to grant 
licenses on fair terms to interested parties and these 
have refused to take them up. Finally, the patent 
rights should not be withdrawn if it can be shown 
that the industry in the country itself is equal to that 
represented by the quantity of the patented articles in 
question actually imported. 

The Census of Production (1907).—The Census of 
Production discloses some striking facts with regard 
to the relative magnitudes and values of the home 
and export trades in the various goods. It will 
surprise many to find that the export of broad 
woollens is of an average quality higher than such as 
are retained for home use, yet it appears that the 
average value of those produced is 2s. ijd., and 
the average of exports 2s. 8Jd. The export of 
these is 50*4 per cent, of the production in quantity, 
but 64*3 per cent, in value. So in narrow woollens, 
a class including low dress Melton and similar goods, 
as well as woollen trouserings, exported goods are on. 
the whole of a superior kind to those made for the 
home trade. In broad worsted coatings, 44 per cent, 
of which are exported, the export and the general 
price are almost equal. Carpets, 36 fiev cent, of 
which are exported, have the same average price of 
2s. 7d. alike in export and production. The blanket 
trade is three parts home trade and the blankets ex¬ 
ported are valued lower by 7jd, a pair than the* 
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9s. 5d., which is the 1907 value of all that were manu¬ 
factured. Flannels and delaines are still more of a 
honrie trade than blankets, the exported proportion 
being less than 20 per cent. Of plush only 8.7 per 
•cent, of the yardage goes abroad, and of damasks, 
tapestry, and furniture stuffs, only 6 per cent. 
Damask weaving is a dwindling trade and there is 
not much business done at home in tapestry-looms. 
Roughly the home and shipping branches of the 
woollen«apd worsted cloth industries are about equal 
in importance. Of coal, 265,134,000 tons weie raised 
in IQ07, and of this quantity only 182,914,000 re- 
•mained in the United Kingdom. 

The Cotton Position .—There is no longer any 
doubt that the American cotton crop will be a short 
one. The damage inflicted to the crops of Louisiana 
and Missisippi by the hurricane of September 20th, 
was exaggerated, but the loss sustained in both yield 
and condition of the staple is nevertheless consider¬ 
able. In many sections, some of the cotton carried 
to the ground by the violent winds has been saved, 
but the quality and grade are found to be affected. 
At present cotton is plentiful owing to the rush to 
market, but values have reached such a level that 
cotton mills cannot produce finished goods, and sell 
them at a remunerative price. In consequence, there 
is a movement on foot on the part of manufacturers 
'to curtail production, and according to the New York 
Journal of Commerce. ** if the present plans of manu¬ 
facturers mature, the reduction in the consumption 
will amount to one million bales in the United States 
alone. The proposal is for a short time to the extent 
•of 224 hours, during the present cotton season, the 
agreements to become effective if not less than seven 
million spindles shall have been signed up. To save 
one million bales, roughly, the equivalent of a 
'Stoppage of 6 per cent, of all the spindles in the 
States for a year is necessary. The Journal of 
Commerce says that even the curtailment of a part of 
the seven million spindles is not likely to become 
•effective in the immediate future, ** as many of the 
-mills that will sign an agreement will be unable to 
•fill present orders without steady running well into 
January.” It is difficult to get at the truth from con¬ 
tradictory statements of this kind. If a mill has 
orders that will keep it working until January, it is 
not probable that it will bind itself to shut up for 
J224 hours after that time. If the present high prices 
•continue, it is pretty certain that there will be a con* 
aiderable decrease in the use of cotton in the United 
States, but a reduction in the consumption of one 
•nUUion bales is quite another matter. 


MEET1N0§ FOR THE ENSUING WEEK 

SiOMUAT, Nov. z...Farmers* Club, Whitehall Rooms, White- 
hall-place, S.Wm 4 p.m. Major P. G. Cralfie, 
**Farm Labour and the Cost of Production.** 

^ Royal Institution, Albemarle-street, W., 3 p.m. 
thecal Monthly Meeting. 


Chemical Industry (London Section), Burlington- 
house, W.,8p.ni. i. Mr. J.H. Coste, “ Technical 
Gas Calorimetry.” a. Messrs. W. P. Jonssen and 
J. Rutten, ” Naphthalene Picrate and the Quanti¬ 
tative Determination of Naphthalene,” Mr. J. 
C. Stead, ” Some Notes upon the Manufacture of 
Large Blocks of Artificial Stone from Sand and 
Lime.” 

British Architects, q. Conduit-street, W, 8 pm. 

1. President's Address. 2. Presentation of Royal 
Gold Medal to Dr, Arthur J. Evans, and Address 
by Dr. Evans on ” Recent Disroveries in Crete.” 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Dr. P. C. Mitchell, ” The Feeding of Animals in 
Captivity.” 

Tuesday, Nov. 2 Civil Engineers, a*?, Great George- 
street, S. W., 8 p.m. i. Address bv the President. 
Mr. James C. Inglis, 2. Reception in the Library 
after the Meeting. 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W.. 8 p.m. Sir John Cockburn, ‘‘Signs 
rf Imperial Solidarity.*’ 

Wfunfsday, Nov. 3. ..Geological, Burlington-house, W., 
8 p.m. X. Mr. 8. S. Buckman, a. ” Certain 
Jurassic (Lias Oolite) Strata of South Dorset, and 
their Correlation.” A. ” Certain Jurassic (Inferior 
Oolite) Species of Ammonites and Brachiopoda.** 

2. Dr. W. F. Hume, a. “ The Cretaceous and 
Eocene Strata of Egypt.” S. “'J'he Granite 
Ridges of Kharga Oasis: Intrusive or Tectonic ? ’* 

Royal Archaeological Institution, 20, Hanover- 
square, W., 4} p m. Mr. K. Garraway Rice, 
” Portions of Su.*isex Churches which can be 
dated from Bequests in Early Wills.” (Part II.) 
Thursday, Nov. 4...Linnean, Burhngton-house, W., 8 p.m 
Prof. H, H. W. Pearson, ” Some Account of the 
Field Botany of Namaqualand, Damaraland, and 
South Angola.*’ 

Chemical, Burhngton-house, W., 8} p.m. i. Mr. H. 
M. Dawson and Miss H. S. Leslie, ” Dynamics of 
the Reaction between Iodine and Acetone.” 2. Mr. 
J. F. Thorpe, “The Formation and Reactions of 
Imino Compounds.” (Part XI.) “ The Formation 
of i-imino-2-cyanocylopentanefrom Adiponitrile.” 
London Institution, Finsbury-circus, E.C., 6 p.m. 
Mr. F. Martin Duncan, “ The Romance of Plant 
Lite.” 

Civil and Mechanical Engineers, Caxton-hall. 
Westminster, S.W*., 8 p.m. Mr. A. S. E. Acker- 
mann, “ Technical Popular Fallacies.** 

East India Association, Caxton-hall, Westminster, 
S.W., 4 p.m. Mr. Atul Chandra Chatterjee, 
** The Need and Methods of Industrial Develop¬ 
ment in India.** 

Friday, Ndv. 5... African Society, Trocadero Restaurant, 
Shaftesbury-avenuo, W., 8 p.m. Address by Herr 
Dernburg. 

Architectural Association, x8, Tufton-street, S.W., 
7I p.m. Mr. W. D. Scott-Moncrieff, Drainage 
and Sewage Disposal.*' 

Geologists* Association, University College, W.C., 

8 p.m. Conversaxione. 

Anthropological, 50, Great Russell-street, W.C., 8| 
p.m. (Huxley Memorial X^octure.) Prof. Gustaf 
Retzius, “ The Northr European Races.** 
Engineers, Caxton-hall, Westminster, S. W.,7|p.m. 
Dr. David Sommerville, ** Some Observations on 
the Chemistry and Bacteriology of Sewage Purifi¬ 
cation.** 

Saturday, Nov. 6... Educational Handwork Assoclatiott. 
(at the HpusR of thk Royal Socisrv of Art$i 
J ohn-street, Adelphi, W.C.), 3 p.m. Dr> T. P, 
Nunn, ^*Th6 Educational Value of Handwark 
ttechtec.” 
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NOTICES. 


CANTOR LECTURES ON “AERIAL 
FLIGHT.” 

The Secretary very greatly regrets that Mr. 
F. W. I.aiK'hester having failed to supply the 
MS. of the second lecture of the course on 
“ Aerial Flight,” it is not possible to publish it 
in this number of the Journal. It is hardly 
necessary to say that every effort has been 
made to induce Mr. Lanchester to fulfil his 
contract with the Society, and the Secretary 
can only express his profound regret at his lack 
of success. 

No information as yet can be given as to 
the publication of this, or the third I.ecture. 

CANTOR LECTURES ON “ARTIFICIAL 
ILLUMINATION.” 

The Cantor Lectures on “ Modern Methods 
of Artificial Illumination,” by Mr. Leon 
GAvSTER, Editor of the Illuminating Engi¬ 
neer, have been re-printed from the Journal 
and the pamphlet (price two shillings) can be 
obtained on application to the Secretary, 
Royal Society of Arts, Tohn-street, Adelphi, 
London, W.C. 

A full list of the Cantor Lectures, which 
have been published separately and are still 
on sale, can also be obtained on application. 

ARRANGEMENTS FOR THE SESSION. 

The Opening Meeting of the One-Hundred- 
and-Fifty-Sixth Session will be held on Wed¬ 
nesday evening, the 17th of November, at 8 
p.m., when an address will be delivered by 
Sir William H. W^aiTE, K.C.B., LL.D., 
F.R.S., Vice-President and Chairman of the 
Council. The subject of the address will be 

An Imperial Navy.” 

The following arrangements have been 
made for meetings previous to'Christmas :— 


Ordin\ry Meetings. 

Wednesday evenings, at 8 o’clock :— 

XovEMBKR 24.—T. Thorne Baker, F.R.P.S., 

“ Photo-Telegraphy.” 

December i.—Hon. Richard C. Parsons, 
M.A., “ Resilient Wheels for Vehicles.” 

December 8.—Jamp.s Buckland, “ The De¬ 
struction of Plumage Birds.” 

December 15—H. Pearson, “The Diamond 
P'lelds of Brazil.” 

Colonial Section. 

Tuesday afternoon, at 4.30 o’clock :— 

November 30. — Samuel Simpson, B.Sc., 
M.R.A.b.E., “ Agricultural Development in Nyasa- 
land.” 

Indian Sec 1 ion. 

Thursday afternoon, at 4.30 o’clock : — 

December <).—Sir James Wilson, K.C.S.I.i* 
“ The Punjab,” 

Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

Charles Cyril Turner, ” Aeronautics.” 
Four Lectures. 

Lecture I.— Nov. 29^—Aerostats and aeronefs— 
Ballooning and its future—Possible lines of develop¬ 
ment—Kites—Birds—Is flapping wing flight imitable } 
—Soaring flight—Gliding flight—Action of the air on 
plane and curved surfaces—The leading or “ enter¬ 
ing ” edge—Aspect ratio—The inclined plane—The 
curved plane — 3 'he concavo - convex plane — The 
gliding angle—Air resistance—Stream-line form— 
The atmosphere — Different qualities of air—Air 
propellers. 

Lecture II. — Dec. 0.—Dirigible balloons—Com¬ 
parative efficiency of different types—The elevator— 
The ballonnet—The compartment system—Methods 
of suspension—Stability—Motors and prope|)|^rs— 
The ascent and the landing—Harboues—Capacity 
and utility of dirigible balloans. 

Lecture III. — Dec. 13.—Aeroplanes, heli¬ 
copters, and ornithopters — Present failure of the 
two latter—The simple glider—Principles of stability. 
—The question of automatic stability—The relatio^iOf 
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speed to stability—Various methods of obtaining 
stability — The compartment system — Adjustable 
planes—Flexible planes—Some suggestions—Start* 
ing and alighting—Position of the pilot. 

Lecture IV.— Dec. 20.—Flying-machine motors 
and propellers—Specialised flying-machines—Differ¬ 
entiation of type—Limitations—Practical results— 
Uses of the flying-machine—Navigation of the air— 
Flying by night—Special maps and landmarks— 
Possibilities in war. 

Papers to be read after Christmas :— 

H. S. Smith, “ Oxy-Acetylene Welding.” 

E. Cooke, “ The Teaching of Design.” 

Charles John Stewart (Public Trustee), Tbe 
Public Trustee and his Work.** 

Cyril Davenport, “ Miniatures ” 

Kenneth Gray, ** Heating and Ventilation.” 

B. Havell, late Superintendent Calcutta 
School of Art and Art Gallery, Art Administiation 
in India.” 

George Owen Dunn, M.Inst.C.E., Chairman, 
Bombay City Improvement Trust, 1904-1909, ”The 
Bombay Housing yueslion.” 

Sir Richard Carnac Temple, Bart., C.I.F.., 
“The People of Burma.” 

Dr. John McCall, Agent-General for Tasmania, 
“Fruit Production in the British Empire.” 

C. G. Zander, “ Printing Inks.” 

Sydney Perks, F.R.I.B.A., F.S.A., “ The 

Guildhall; the recent discoveries and restoration,” 

Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

January 13, February 17, ^arch 10, April 21 
May 26. 

CoLONiAT. Section. 

Tuesday afternoons, at 4.30 o’clock ;— 

February i, March i, May 3. 

Cantor Lecti res. 

Monday evenings, at 8 o’clock : — 

Alan S. Cole, C.B., “Textile Orna¬ 
mentation.” Three Lectures. 

January 17, 24, 31. 

Professor W. Watson, D.Sc., F.R.S., 
“ The Petrol Motor.” Four Lectures. 

February 7, 14, 21, 28. 

Lawrence Weaver, F.S.A., “Lead 
Work.” Two Lectures. 

March 7, 14. 

Alfred B. Searle, M S.C.I., “Modern 
Methods of Brick-making.’ Four Lectures. 

April II, 18, 25, May 2. 

^Juvenile Lectures. 

Wednesday evenings, January 5 and 12, 
^910. at 3 o’clock ;— 

Professor Harold B. Dixon, M.A., 
‘‘The* Chemistry of Flame.” . Two 

I>t(Cjturep. 


THE PLACE OF RESEARCH IN 
EDUCATION.* 

By Henry A. Mif.rs, D.Sc., M.A., F.R.S., 

Principal of the University of London. 

The word research /has played a very important 
part in most educational writings during recent years. 
There was a time when research was supposed to be 
the province of dry-as-dust university professors, and 
was not regarded as having many points of contact 
with ordinary life, or with ordinary education; the 
man who pursued research might be a teacher with 
zeal and some leisure for investigation, but was more 
often a man of means to whom it was a pleasure. 
He was also regarded as difl'erent in kind from the 
inventor, whose main object was to make a fortune. 
In Sir James Murray’s New English Dictionary the 
earliest use of the word “ researcher” in its modem 
sense is in a letter from The Times of 1883; and 
there it is actually employed m contrast to teacher. 

Faraday is, perhaps, the most splendid example in 
the annals of British, or, indeed, of E^uropean, science 
of the born investigator—the man imbued with the 
spirit of scientific research. He was also a heaven- 
born teacher, and no better lectures than his have 
evei been delivered to a popular audience ; he made 
the Royal Institution fashionable for London society. 
But in those days the audience expected to learn from 
lectures and not by practising the methods of the 
lecturer ; he as a researcher was living on a different 
plane, and only descended to their level when be 
came before them as a teacher. 

This gulf between teaching and research has been 
to a laige extent obliterated by the universities. 

With the rapid giowlh of the industrial applications 
of scientific discoveries, which succeeded one another 
with bewildering rapidity, it has been realised that 
the training of mvestigatois is one of the most im¬ 
portant functions of the universities, and, accompany¬ 
ing the cry for technical education, came the demand 
for the endowment of research. The University Com¬ 
mission in 1877 recommended the institution of re¬ 
search fellowships. Ever since tbe days when the 
Royal Society was founded by a few investigators at 
Oxford, the universities had from time to time pro¬ 
duced small groups of men who were inspired by a 
zeal for scientific inquiry. Universities were hence¬ 
forth to be expected to produce a regular succession 
of researchers. 

So remarkable have been the results upon Ge^-man 
industry of the scientific labours of highly trained 
investigators, so fruitful has been been the expendi¬ 
ture of public money upon their training, such 
astonishing developments have followed tbe employ¬ 
ment of skilled experimentalists in industry and com¬ 
merce, that the benefits of research are universally 
recognised. They are even recognised by politicians, 
and are frequently reckoned in terms of exports. Such 
achievements as the manufacture of aniline dyes and 
artificial indigo are familiar examples of the beneficial 

* Reprinted from the Standard of Nov. x, 1909. 
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results of scientific investigation, and it is realised 
that if a country falls behind^'in the training of dis¬ 
coverers, the national loss is to be reckoned in 
millions. 

Institutions devoted to special research, such as our 
National Physical Laboratory and Lister Institute, 
are now being founded in most countries, manned by 
staffs of earnest workers trained in the universities 
and engaged upon systematic inquiries. It is even 
beginning to be recognised that this work need not 
necessarily be accompanied by immediate financial and 
industrial success. The discoveries which have no 
immediate application sometimes prove to be the 
most important of all, for they may lead to the 
establishment of the most fundamental principles. 
The extraordinarily rapid development of the appli¬ 
cations of electricity was in no small measure due to 
the fact that the mathematical principles on which 
these applications were based had been already 
worked out by the mathematical physicists. We 
may be sure that there will be no lack of research 
into rubber substitutes, light motors, flying machines, 
and the other discoveries that lead to fame or fortune; 
neither is it likely that the investigations of bacterio¬ 
logy, or the search for the causes and the remedies 
of the mysterious diseases that terrify the public mind, 
will be allowed to flag ; but it is recognised now that 
from private endowments and the public purse funds 
should be forthcoming not only for these objects, 
but also for advanced scientific researches of all 
sorts, and that it is the duty of the universities to 
train the brightest intellects for their study. 

But, though the industrial applications gave a new 
stimulus to research as a recognised part of Uni¬ 
versity education, and although in the minds of the 
public the word may be connected mainly v\uh uork 
which leads to such results, the introduction of re¬ 
search has really effected a far more profound revolu¬ 
tion in education. It has meant the introduction of 
the research spirit. Without this the thing itself 
may from the educational point of view become a 
mere shadow. 

The teacher who sets his pupil to make observa¬ 
tions or to collect details for the investigation which 
he is himself pursuing, may be doing good service to 
the cause of science or of learning, and to his own 
reputation, but unless he also inspires his pupil with 
an interest in the object to which the work is directed, 
and a passion for discovery, he may not be doing 
better service towards the education of the student 
than by any other exercise. 

For, after all, the educational value of research, 
apart from the actual value of the di.scoveries made 
and tbe materials amassed for further advance, depends 
entirely upon the inspiration of the teacher and the 
response of the student. As flint strikes fire from 
steel, so, when teacher and pupil meet in the clash of 
original thought do their minds glow with the ardour 
of discovery; but wlOiout that mutual enthusiasm 
the process of research may be as uninspiring as it 
was when the professor confined his original work to 


his private room or laboratory. Here, as elsewhere, 
all depends upon the individual; and it is quite 
possible for a student to prosecute what is called re¬ 
search under an unsympathetic teacher without ever 
understanding the true spirit of it. 

In all the best and most successful developments of 
higher education a great deal more than this has 
been done; not only has the success of the applied 
sciences introduced a new method into their teach¬ 
ing, and made investigation a necessary part of the 
student’s work, but the scientific method has also been 
communicated like a fever to all branches of learning, 
and has set them aglow with new activity. It has 
been discovered that the taste and power for investi¬ 
gation may be acquired by students, and the inspira¬ 
tion of a teacher, who is immersed in research, may 
communicate a zeal for it to his pupils, that they may 
become his most valuable assistants, that in them he 
may build up a school to bring fame to himself and 
his university, and that his pupils may go out into the 
world to hand on the lamp of investigation in turn to 
their followers. When degrees were given for re¬ 
search, and the university seal was set upon investiga¬ 
tion as an integral part of a university course, a new 
chapter was opened in the book of education; and 
with this advance is bound up the whole system of 
seminars and advanced courses, which are designed to 
bring the students into contact with recent discovery 
and with the original thought of contemporary 
investigators. 

Most British universities now grant certain degrees 
for research, and it has become the practice to insist 
upon some evidence of original work or of the power 
to peiform it on the part of the teacher before he is 
appointed. It is recognised that this will inspire him 
in the work of instruction. In history, philosophy, 
science, economics, language, and literature, in 
almost all the field of educational work, research is 
demanded; the success of a school is gauged by its 
output of such work; and the reputation of the 
teacher is in no small degree measured by the 
productive activity of his pupils. 

So potent is this new force, the spirit of research, 
in higher education that without it no university 
leaching is likely to be able to hold its own; the 
classrooms and the laboratotv must be peimeated by 
it if they are to be the scene of successful training. 
If investigation is not carried on by students, their 
teachers, at any rate, should be investigators. Let 
the classics be taught by men who have themselves 
studied the original manuscripts in foreign libraries, 
or pursued philological researches; let the professor 
of history have a first-hand acquaintance, as a 
woiker, with the records that he expounds and the 
evidence th«it he describes; let the science professor 
be one whose name is conspicuous in the jisupals ot 
the learned societies. The university teaching of 
ancient history must take account of Minoan civilisa¬ 
tion and all the other recent discoveries of the 
archa'ologist; the teaching of languages must not 
disiegard the labours of the students of phonetics; 
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the professor of theology must be familiar with 
patristid investigation or the modern Higher Criti¬ 
cism ; ^ the philosopher, the mathematician, the 
economist should be themselves active workers who 
are contributing to the progress of their sciences. 
Only thiis will advanced teaching be conducted in 
the spirit of living study. There is, or ought to be, 
no place for the university professor who is not 
moving with the restless tide of advancing know¬ 
ledge; wl^ is not himself one of the forces that 
direct it. To be successful, teaching and research 
must go on side by side, each drawing vitality from 
the other. The mere knowledge that the professor 
or the reader is himself pursuing investigations is 
enough to stimulate the imagination ot the student 
If he is allowed to see the fruit of those investigations 
in the work of the lecture or the classroom; how 
much more stimulating is it if he is himself allowed to 
take part in his teacher’s researches, and if they are 
made part of his university course ! 

On the other hand, so exacting are the require¬ 
ments of modem examinations, and so crowded is the 
modem curriculum, that there is not always time for 
this even when the desire is present. For this reason 
the endowments most required just now are scholar¬ 
ships or fellowships which will enable picked students 
to remain at their universities two or three years after 
completing the degree course, and before going out 
to their work in the world, and to devote those years 
to research under the direction of their teachers. The 
universities should be the centres of research in every 
conceivable subject; nowhere else can the happy union 
of teaching and investigation be effected. It is not 
sufficient to endow yoimg men and women, and to 
leav€f them free to prosecute their own investigations; 
in nine instances out of ten they will set to work in 
the wrong way or on the wrong problem. It is cruel 
to appoint young teachers fresh from their university 
examinations, and to expect them to carry on their 
own researches, and direct the researches of others 
if they have not themselves had some training therein. 
But, given teachers who are investigators and students 
who are endowed and retained for a year or two in 
order to devote themselves to research under their 
leadership, the universities will be the oracles from 
which answers will be sought to the complex riddles 
of modem life and modern thought; when any new 
problem arises they will be asked to undertake its 
investigation. 

One more consideration may be urged: it is not 
only for the properly prepared student that research 
calls. The inherent interest of original work as com¬ 
pared with routine exercises opens up possibilities in 
any subject, even for those whose training has been 
In iromething quite different. Persons of mature 
tniud whose education has been purely literdty, are 
somtimes abl<w to take up with enthusiasm original 
tvfteardh In ^science under proper guidance without 
gokg through the preliminary course; or the scim- 
tffic atudeut may become, say, an ardent historical 
inmtigatpr. Pemonk of more than undergraduate 


age will not desire or be able to go through the com¬ 
plete course of a new subject from its elementary to 
its final stage, but they can begin at the other end, 
and enter it by embarking on original work at once 
under a leader of experience. This view, though it 
may be highly unorthodox, is based upon my personal 
experience with advanced pupils, and I know it to be 
true. 


INTERNATIONAL EXHIBITIONS. 

A short time ago, Mr. H. Greville Montgomery, 
M.P., published a pamphlet on ** International Ex¬ 
hibitions.'* Mr. Montgomery’s principal object was 
to discuss the value of such exhibitions to manu¬ 
facturers, and the consequent desirability of this 
country taking part in them. Mr. Montgomery 
criticises the past action of the Government as re¬ 
gards exhibitions, and is strongly in favour of an 
independent Consultative Committee of Manufac¬ 
turers, such as has existed for a considerable time in 
France. 

He also remarks that the object of the Govern¬ 
ment is political, rather than commercial, and that 
it is consequently hard on individual exhibitors that 
they should be called upon to represent the country. 
No doubt there is a certain amount of reason in 
this argument. But the “ political ** object of the 
Government is to advance the industrial and com¬ 
mercial interests of the country, and though it can 
never be quite certain whether it is to the advan¬ 
tage of an individual manufacturer to exhibit, there 
can be no question whatever that it is to the general 
interests of the country that it .should be represented 
at important International Exhibitions. It also 
appears to be fairly certain that the beneficial results 
of such exhibitions are not experienced only by the 
individual who may represent a particular trade, but 
by the trade in general. 

Whether or no individual exhibitors profit by ex¬ 
hibiting is a question difficult, if not impossible, to 
answer. Men of business are not very keen to give 
information about their own concerns, and whether 
an exhibitor has made a profit or not at an exhibition 
is a matter which he very properly prefers, in most 
cases, to keep to himself. 

Some firms require advertising, others do not. A 
firm with its hands full of business, which is not 
anxious to extend that business—supposing such a 
firm to exist—has no reason for exhibiting any more 
than it has for advertising. But it is a fair argument 
that if a firm wishes to advertise it can get as much 
publicity, at a cheaper rate, by putting up a stall in a 
good exhibition than it can by advertising in other 
ways, 

Mr. Montgomery objects to the fact that Inter¬ 
national Exhibitions have now become **|dea8ure 
shows and fairs.” There is no. doubt about tbit fact 
But there is also no doubt that the side-shows alone 
would not pay without the assistance of the s^oiitf 
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business element* Everyone 'who knows anything 
about exhibitions is perfectly well aware that a great 
majority of the visitors go to the amusements, and for 
the sake of the amusements. But most of them look 
at the exhibits as well, and there is also a large pro¬ 
portion of visitors who go solely for the exhibits. 

It is probable that the Board of Trade is fairly well 
conversant with the views of manufacturers, and if 
they are not, they ceitainly ought to be. There is no 
difficulty in ascertaining what those views are without 
a representative committee being formed. At the 
same time, it 11 very probable that such a committee 
might be useful in this country, as it ceitainly has 
been in France. 

The question, does it pay to exhibit 1 ** whether 
it refers to an individual or to a country, is not easily 
answered. The committee whose action Mr. Mont' 
gomery criticises were inclined to the affirmative 
answer, and the bulk of the industrial community 
appears to agree w'ith them. 


CHINESE WILD SILK. 

;M. Francis Marre, writing in Cosmos, gives some 
interesting particulais concerning the wild silk in¬ 
dustry of China. A certain quantity of this silk, 
known under the name “water-eel,** is annually 
imported into France to be worked up in the 
factories of Lyons and Avignon, but the greater 
part of it finds its way to America, where it is made 
into a stuff called “radjah.** Uf late years, how¬ 
ever, a considerable amount has been employed in 
the manufacture of balloons, a purpose for which it 
is peculiarly fitted by its strength and toughness. 

The silk is obtained from a very common Chinese 
variety of the oak silkworm {Anthcrea Fernyi). The 
larva feeds on the leaves of the Cudranin triloba, a 
dwarf oak which grows plentifully on the hills of 
Ho-Nan, Siichwan and Kweichou. A warm, moist 
climate prevails almost all the yeai* round in this 
mountainous district. 

The cocoons of the oak silkworm are treated quite 
differently from those of the domestic silkworm which 
is fed on mulberry leaves. They are hung in long 
festoons sheltered from the sun—generally in buffalo- 
sheds, in order that they may be kept at a constant 
warm temperature. They remain thus until the Feast 
of Spring (at the end of January or the beginning of 
February), when they are removed and hung up in a 
large room, of which all the doors and windows are 
carefully stopped. A hole is made in the middle of 
the roof to allow the escape of the smoke from a 
stove which is placed in the middle of the room. The 
stove is kept steadily burning for twenty days; at the 
end of this period the moths emerge from the cocoons 
and pairing immediately begins; the males and 
females are then separated, the latter being placed in 
pa]m*leaf baskets, where' they lay their eggs. This 
operation takes about five days. Each female lays on 
an average some sixty eggs, which are about ten 


times the size of a mulberry silkworm’s egg. • After 
another interval of from fifteen to twenty days, spent 
in the room which has been closed and heated as 
before, the worms are hatched and are then taken in 
the baskets to the places where their food grows. 
The baskets are set down under the dwarf oaks, the 
flexible young twigs of which are arranged by the 
natives so as to make it easy for the worms to climb 
up to the leaves. ^ 

The worm feeds for two months, and then begins 
to make its cocoon, an operation which takes a week. 
The cocoons are collected towards the close of May, 
i.e., fiom three and a half to four months after the 
removal from the warm chamber. 

The silk is wound and spun in two ways. In the 
first, which is used to produce a coarse material, the 
thiead is spun from twenty cocoons. Silk of this 
kind is manufactured almost entirely at Siichwan. 
In the second the thread is spun from eight cocoons, 
and silk of this kind, which is made for the most part 
at Kweichou, is in greater demand for export 
purposes. 

A pound of cocoons produces, as a rule, 240 
grammes of fine silk. The average price varies from 
year to year. In 1907 it was 15 francs the kilo¬ 
gramme; in 1908, 22*6 francs. 


THE NORWEGIAN FISHING INDUSTRY. 

The Norwegian winter cod fisheries begin, as a 
general rule, during the first part of January each 
year, and last until June. These fisheries are con¬ 
ducted along the shores of the central and northern 
parts of the country, the Lofoten Islands from remote 
ages having been considered the best grounds. 
During the season, the fishermen gather at the several 
fishing stations in these islands from all parts of the 
north countiy. With the modem and larger craft 
now used, many of them provided with motors, the 
men are enabled to frequent more distant fishing 
banks, and it has therefore been found more profitable 
than formerly to fish much further south, where the 
banks aie farther out to sea. Ihe fish are seldom 
taken more than twenty miles off shore along the 
Lofoten Islands, and the best catches there are often 
made only tw'o to three mOes from shore. Nets, set 
lines, and hand lines are used indiscriminately. Some 
85,000 men, with 19,000 craft of different kinds and 
dimensions, are annually engaged in the Norwegian 
winter cod fisheries. The winter cod is prepared for 
market by the Norwegians in two different w'ays, 
either by what is known to the trade as “ stockfish,** 
or else by what is termed “klipfish.” The latter, 
according to the American Consul at Christiania, is 
known in Latin countries, where both kinds liml ^heir 
best market as “ bacalao.** In the preparation cf 
stockfish, after the head and entrails have beeil re¬ 
moved, the fish are strung together in jiairs by the 
tail fins, and hung, unsalted, on horizontal poles rest¬ 
ing on beams, placed on uprights, where they are left 
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until perfectly dried. For klipiisb, the head and en¬ 
trails^re removed, the fish split along the belly, and the 
upper part of the backbone removed. The fish 
is then salted, and piled in suitable buildings in 
regular layers, and finally in due course of time, taken 
out, worked free of surplus salt, and carefully cleaned 
of black membranes on the belly side, and then cured 
in places where suitable flat rocks are found con¬ 
venient fpr the purpose. Sometimes more than 
100,000 fish may be prepared this way in one place, 
giving employment to a great number of persons— 
mostly women and children. Klipfish is well known 
under the general appellation of codfish (salted). 
Among the by-products of cod are the livers, from 
which is extracted oil prepared either for medicinal 
or mechanical purposes, and the roes. The roes are, 
to some extent, prepared and canned for food, and by 
far the larger portion is salted in barrels and exported 
to France and Spain, where they are used at the 
sardine fisheries. The heads of cod and the back¬ 
bones of the klipfish are dried and ground for 
fertilizers. The number of cod and the by-products 
obtained during the last season were 54,000,000 cod, 
of which 26,000,000 were prepared as stockfish,” 
and 24,000,000 as “klipfish,” 47,000 barrels of 
medicinal cod-liver oil, 24,700 barrels of livers for 
machine oils, and 41,900 barrels of roes. The prices 
paid to the fishermen vary considerably, according to 
time and place. The average catch at the Norwegian 
cod fisheries for a period of forty-two years covered 
by statistical reports is 50,700,000 codfish per 
annum, and this figure was reached in 1900 for the 
first time since the year 1897. 


SECOND INTERNATIONAL FOOD 
CONGRESS. 

This year's Congress, just held in Paris, was 
devoted to the definitions of such operations as might 
be recognised in the manufacture of alimentary sub¬ 
stances. 

In passing, it may be said, that when these defini¬ 
tions are complete, they will form a guide of an irre¬ 
proachable character to all who are concerned in the 
production or handling of food and alimentary sub¬ 
stances. It will not be possible, however, to trans¬ 
late into law the various findings until analytical 
methods are unified, and a complete system of 
standardisation has been set up in every country—a 
task to which next } ear’s Congress will probably be 
devoted. 

The Congress this year was held in the College of 
Medicine, Paris, which was kindly given Up by the 
Faculty to gits deliberations, during the week 
(Oc^tober 17th to 24th). 

Over 2,000 members subscribed their tiames, and 
they hailed from 28 different countries throughout 
W 0 rl 4 * The * official opening took place on 
]ilc|»iay» the i8th October, and was presided over by 


M. Ruau, the distinguished Minister of Agriculture 
of France. 

The various food and alimentary substances were 
grouped together under general headings, which 
formed the designations of sections, and the order of 
procedure was as follows : — 

Each subject was discussed and a definition arrived 
at by a vote. This definition, or resolution, was con¬ 
sidered to be the finding of the Section, and was 
thereafter referred to the Hygienic Section, which 
discussed the matter from the point of view of Health 
and Hygiene. 

The Sections were as follows :— 1 . Drinks, includ¬ 
ing wine, liqueurs, cider, beer, syrup, and vinegar. 
II. Bakery Products, including flour, bread and 
pastry. III. Confectionery, including sugar, honey, 
cocoa, and chocolate. IV\ Grocery and Spices, in¬ 
cluding tea, coffee, mustard, and salt. V. Dairy 
Produce, including milk, cream, condensed milk, 
butter, cheese, and eggs. VI. Meat Industry, as 
also oils, edible fats, bacon curing, sausages, pre¬ 
served fruits, and vegetables. VI [. Drugs, essential 
oils, chemical products, mineral waters, and ice. 

In all these sections there were continuous discus¬ 
sions until resolutions were arrived at, and the results 
will be published in Proceedings (“ Compte 
Rendu ”) in due course, and this will form a complete 
book of reference on the sophistications of food, and 
the limits to which they will be tolerated in all 
countries. 

Some of the findings of the Congress were very 
notable. Thus—in connection with wines, it was 
decided that while pure wine could only be desciibed 
as the product of the complete, or incomplete, fer¬ 
mentation of the juice of fresh grapes, it would 
appear that the manipulations are many and various, 
and that the addition of foreign substances, such as 
sulphurous acid, and pure alcohol derived from malt, 
are allowable. In connection with fruits also, sul¬ 
phurous acid is deemed a necessary addition. 

One of the most important discussions took place 
concerning dairy produce and the use of preser\'ative 
in butter and other produce. It was decreed that 
“ Boron preservatives” were not only allowable, but 
were absolutely necessary in the manufacture of butter. 
It was also held that the addition of such a preserva¬ 
tive should not require to be declared in future, any 
more than the presence of salt would have to be 
declared, and thus the addition of preservatives would 
be reduced to the regular operations recognised as 
being essential to the good conduct of the butter 
industry. It was . also decreed that the standard 
water contents of butter should be raised from 16 to 
18 per cent. 

Coffee was clearly defined as being an article of 
produce without the addithsin of any foreign matter, 
from the coffee bean in its entirety, and the addition 
of chicory in any shape Or form, and the extraction of 
caffeine, were declared to be sophistications, and were 
prohibited. 

Milk, again, was considered to be only worthy of 
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the name ^hen derived from a healthy cow and 
could only be regarded as pure when it did not 
contain any added matter whatever. The sub¬ 
traction also of any portion of the fat was re¬ 
garded as being an irregular operation. Pasteurisa¬ 
tion, filtration, and refrigeration were regarded as 
regular operations; but sterilisation, creaming, and 
homogenisation were declared to be facultative opera¬ 
tions, which should be announced at the time of sale. 

In connection with drugs, much discussion took 
place, and a very interesting brochure was presented 
by the English delegation, which occupied a large 
part of the discussions. The result may be the 
appointment of an International Commission to in¬ 
vestigate the matter more fully. 

Cocoa and chocolate attracted much attention, and 
theie was a long battle between small producers and 
large capitalists as to what may be tolerated in cocoa. 
The small producers wanted the use of alkali to 
be recognised, inasmuch as they contended that, 
while its use enabled them to produce a cheaper 
commodity, they also «.old the cocoa at a cheaper 
price than the large manufacturers, and consequently 
they supplied a great section of the public who could 
not afford to pay the high prices asked for by the few 
large manufactuiers. Subsequently it was declared 
that the use of alkali in cocoa manufacture should be 
tolerated, but that the whole question should also be 
submitted to an International Commission. 

In connection with confectioneiy it was decided 
that the use of some 20 aniline colours should be 
allowed, and ice for alimentary use was defined as 
being of two kinds—manufactured and artificial. It 
could be only considered pure when it was manu¬ 
factured from either sterilised or towns* water, and 
natural ice should be handled under such conditions 
as should prevent any exterior contamination, and 
should be under peimanent sanitary control. The 
use of any other kind of ice for beverages, or in con¬ 
nection with food was jirohibited. 

These biief references to the decisions arrived at, 
will serve to indicate the kind of w’oik done, and will 
also illustrate the fact that the various discussions 
were taken part in by men w'ho w’ere ihoiougblycom¬ 
petent to come to a decision on the various matters 
submitted to them. 

One thing was very noticeable, namely, that it 
became plainer and plainer as the Congiess pro¬ 
gressed that there was hardly a substance in con¬ 
nection with the food supply, which was not subjected 
to some kind of sophistication or adulteration, and it 
became evident also, that if the means could be de¬ 
vised to prevent frauds in foods, it would be an 
immense gain to every nation, inasmuch as it appeared 
to be quite common in some industries to employ 
skilled chemists with a view to reducing the quality 
of the food, while preserving their extenial appear¬ 
ance, and that frauds of this kind are daily perpe¬ 
trated. This more especially affects the poor, who 
are not in a position to judge of the purity of their 
food, or to control it in any way. 


HOME INDUSTRIES. 

The Agricultural Outlook ,—With wheat at from 
40s. to 43s. a quarter, and probabilities pointing to 
higher prices, farmers are beginning to ask them¬ 
selves whether they may not put land now laid down 
to indifferent grass under the plough again. A few 
years ago it was assumed that, for many generations 
at least, the Western States of America would be 
the chief granary of Great Britain. It was aygijed fhat, 
with at least equal energy and skill, with a climate 
and soil better adapted to wheat-growing, with an 
ever increasing supply of labour, and with ever multi¬ 
plying channels of transport. Western farmers of 
English race could scarcely fail, ere long, to maintain 
the same lead in the markets of Europe, as English 
manufacturers, but for a protective tariff, would be 
able to maintain in those of America. But sufficient 
allowance was not made for the rapid growth of 
population in America. Already the United States 
have ceased to be the largest exporters of wheat to 
the United Kingdom ; before many years have gone 
they will cease to be exporters of grain, and before 
another generation has passed the United States may 
be buying wheat from Canada to feed their own people. 
Argentina has now become our chief granary, but 
there IS a tendency in the Argentine to displace wheat 
with cattle. India sends us large quantities of wheat, 
but the supply is subject to great \ariations, and the 
home consumption grows apace. To make up the 
deficiency from elsewhere we must look to Canada 
and Siberia. Tbe potentialities of Canada in this 
direction are great, but she will hardly do more 
than repair the decline in the exports from the 
United States, and cannot do that for many 
years to come. The wheat production of Siberia 
is increasing, but the increase is not likely to be 
ver>' lapid in the immediate future, and meantime 
the demand is not only increasing in Kurope, but in 
Asia, not only in England and in Germany, but in 
Japan and in India. It is reasonably safe then to 
assume that the days of low prices for 

wheat have jiassed, and that farmers ma\ now rely 
upon the prices of all kinds of grain reaching, and 
remaining at, a level that will give a fair profit, and a 
larger one than can now be got from some of the 
poor glass land. It must not be iorgotten in con¬ 
sidering possible profits of grain growing in this 
country that the cost of production is considerably 
less than it was 111 what are looked back upon as the 
halcyon days of agriculture. The self-binder has 
greatly reduced the cost of harvesting, and in other 
directions saving.*, have been effected. Wheat with 
an average crop of four quarters—last year the 
average was 32* 16 bushels—pei acre means with the 
price at 40s. per (juarier, per acre, and that of 

itself leaves a piofit. Much too mig^t be done in 
many directions, and something is already being 
done, by means of co-operatiou. In olden times, 
however low might be the price of wheat, the fanner 
got the whole, or nearly the whole of it, but now-a* 
days a large army of middlemen has sprung up,^and 
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a toll is exacted at every stage in the process whereby 
the national food supplies are brought within the 
con|utner’s reach. An extensive application of the 
co-operative principle to the distribution of faim 
produce, if not to agriculture itself, may prove to be 
one solution of the agricultural problem. However 
that may be. the prospects of agriculture, resting as 
they necessarily must largely upon prices, are brighter 
just now than they have been at any time since the 
middle seventies. 

Pnmte Banks amalgamation of Stuckey^s 
Banking Company with Parr’s Bank deprives the 
country of one of its few remaining great private bank 
institutions. Founded at Langport, Somerset, nearly 
two hundred years ago by Samuel Stuckey, a purely 
local bank for Gloucester and Somerset, its career has 
been one of uneventful prosperity. Its head ofhee has 
remained at Langport, a town of some 2,000 inhabit¬ 
ants., but it holds nearly ^000,000 of deposits, and 
it has a larger note circulation than any other bank 
except the Bank of England. The business of 
Stuckey’s was built up by the gradual and steady 
opening of branches at places in the west country 
where banks were wanted, and the number of its 
branches is now 71. Since 1880 its business has 
nearly doubled if the amount of deposits may be 
taken as a guide, and it might hate been thought 
that its controllers would have preferred to continue 
the separate control of the bank. Parr’s was also 
originally a private bank carried on by Messrs. Parr 
and Co. of Warrington, but unlike Stuckey’s its 
progress since it took over Messrs. Parr’s business in 
1865 has been largely due to amalgamations. In its 
first report it announced that the business of Messrs. 
Thomas Firth and Son, at Northwich, had been 
acquired, and since then its amalgamations have been 
continuous. Among them may be named the Metro¬ 
politan and Provincial Bank of Macclesfield ; the 
Wigan Old Bank, Wigan; F. W. Jennings, Leek; 
Fuller, Banbury Nix and Co., London; Alliance 
Bank, London; Sir Samuel Scott and Co., Lon¬ 
don ; Shrubsole and Co„ Kingston - on - Thames; 
Croxon, Jones, and Co., Oswestry ; Bumbell’s Bank¬ 
ing Company, Isle of Man ; Robin Brothers, Jersey; 
and many others. At the end of last year its offices 
amounted to 185, and its amalgamation with Stuckey’s 
leaves it with only six joint-stock banks ahead of it 
in the amount of its current deposit and other 
accounts. It is with something more than senti¬ 
mental regret that many, more especially West country 
folk, will hear of the absorption of Stuckey's. The 
rapid disappearance of the private banks is by no 
means an unmixed gain to the community, but it is 
inevitable. 

JVhy they nre t>isafpearing,^H\it disappearance 
of Stuckey's as an independent organisation recalls 
Mr. Walter Bagehot and his views uptfit the fhture 
of the private banks. The great uncle of Mf. Bagehot, 
Samnel Stuckey, founded this bank of which his 


father, Thomas Bagehot, was for thirty years the 
controller. For several'years Mr. Bagehot himself was 
manager of local branches of Stuckey’s Bank, and 
on leaving the West of England he supervised the 
bank’s London business. Naturally Mr. Bagehot 
looked favourably upoh the private bank, but five and 
forty years ago he predicted that the days of smalt 
banks would before many years come to an end, and 
that the difficulties of large private banks are very 
important. In 1810 there were 40 private banks in 
Lombard-street admitted to the clearing house-—there 
now is only ohe, nor is the race renewed. Everybody 
admits that you cannot found a hew private bank. 
The old ones merge or die, and so the number is 
lessened, but no new ones begin to increase the 
number again. No new private bank is founded in 
England because men of first-rate wealth will not 
found one, and men not of absolutely first-rate 
wealth cannot. As Mr. Bagehot points out, in 

Lombard-street,” in old times the private banks 
were without rivals. The Bank of England had a 
monopoly in banking of the principle of association. 
Butnow large joint stock banks of deposit appeal to the 
public. They have a large paid-up capital and intel¬ 
ligible published accounts, and they use them as an 
incessant advertisement, in a manner in which no in¬ 
dividual can use his own wealth. In the business of 
banking there is an enormous growth of detail. Now- 
a-days bankers not only keep people’s money, but 
also collect their incomes for them, and the private 
banker has not the organisation that enables him 
effectively to carry on this new, ever-expanding, and 
exacting business. 

7 'he Whisky Industry ,—In the last ten years, the 
Scotch whisky trade has been struggling with the con¬ 
sequences of reckless production. Stocks were piled' 
up, so that in the financial years, 1897-8 and 1898-9, 
no less than 26,000,000 gallons were added to the 
stocks, and in 1904-5 the total stocks in Scottish 
bonded warehouses aggregated 121,778,000 gallons. 
During the past financial year, while the production 
of home-made spirits in Scotland was increased by 
1,611,172 proof gallons, the stocks in bond showed 
a further decline of 1,460,713 proof gallons, but at 
the latest date for which the official figures are avail¬ 
able, the stock remaining in bonded warehouses 
amounted to 114,188,000 gallons. The falling-off dur¬ 
ing the last four years, although varying from 1,264000- 
gallons to 3,328,000 gallons has been very slight 
when the immense volume of the stocks is con¬ 
sidered, and even without the extra duty imposed by 
the Budget it must have been a long time before the 
position could be de.scribed as a healthy one. As it is. 
the imposition of the additional duty of 3s. qd. per 
gallon on home-made spirits has been very prejudicial 
to the trade. The Chancellor of the Exheqner admits- 
that he greatly under-rated the effect of the additional 
duty upon consumption. The imposition of large ad¬ 
ditional burdens on a falling industry make it probable 
that less rather than more will be got out of the tax*. 
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and this has happened with the whisky duty. Conso* 
lation may be found in the decrease of crime conse¬ 
quent upon the great fall in the consumption of 
spirits, but from the point of view of the trade the 
additional duty has greatly worsened the position. 

The Change in the Excise T>uties. — Many ex¬ 
aggerated statements have been made with regard to 
the changes in the license duties that will be effected 
by the present Budget if it becomes law, but it is 
apparent that the new scale of duties if finally adopted 
will greatly lessen inequalities in taxation which are 
indefensible in themselves and unjust to the small 
public houses. Under the existing system, while the 
duties levied on houses of less than j^ioo annual 
value represent a ratio of from 53 to 60 per cent, of 
the mean rateable \alue, the ratio rapidly declines 
until, in the case of houses rated at between £,2^000 
and j^5,ooo per annum the duties represent no more 
than 27 to 1*3 per cent, of the mean rateable value. 
Mr. J. £. Allen has given an admirable illustration 
of the anomalous results of the present scale by point¬ 
ing out that 100 bouses rated at pay j^8oo; 10 
houses rated at;^i6o pay jf300; one house rated at 

1,600 pays jf6o. The present proposals go a long 
way to equalise duties. 


CORRESPONDENCE. 

BURIED TOADS. 

With reference to your note on toads in the 
Society’s Journal of the 8th inst., in the course of 
which you say, “ Put him in a dry place and he 
shrivels up at once,” it may be of interest to relate 
what came under my personal observation a few years 
ago. 

When on duty in the lines one day at Aldershot, 
I was called over to see a toad which had been cut out 
of a lump of moss litter. He was in a large, nuggety 
lump, which had separated out from the bale on 
breaking it up. This toad was, 1 think, made in 
Germany,” and must have been subjected to very 
great pressure in the wire-bound bale of dry moss 
litter. He was quite healthy apparently, and I 
carried him to the canal bank, where I released him. 

H. COTTINGHAM, 

Halifax, N.S.. 

October ao, 1009. 


NOTES ON BOOKS. 

Ca:ttlr of Southern India. By Lieut.-Colonel 
Gunn, Superintendent Indian Civil Veterinary 
Department, Madras, 1909. Price R$. 3. 

The ” Report on the Material and Moral Progress 
of India/* written by Sir Clements Markham in ” the 
seventies/’ still holds its own, for well selected, com¬ 
prehensive, accurate, and profitable information, and 


above all, for inspiration, as “ a Model Blue-Book,”" 
for so it was, on its publication, at once entitled by 
the Saturday Review : and the aptest praise t|^at 
can be accorded to Lieut.-Colonel Gunn’s ‘‘Report 
on the Cattle of Southern India” is to say that it 
deserves to be placed among one’s books of reference, 
beside Sir Clements Markham’s “Blue-Book,” and 
Professor Wallace’s “ India in 1887,” as the “ Model 
Bulletin,” No. 60 of its series, issued down to this 
date by the Department of Agriculture of the 
Government of Madras. It is worthy indeed of 
comparison with some of Surgeon Buchanan Hamil¬ 
ton’s MS, Reports on the Agriculture of Southern* 
India [Malabar, Kanara, and Mysore]. 

Colonel Gunn deals exhaustively with the technical 
side of his subject. Excluding the innumerable 
“ lesser breeds without the law ” of unnatural 
selection, there are six great breeds of artihcial, 
or human production to be clearly recognised 
among the cattle of Southern India; and of these the 
two chief are those distinguished all over India by 
the names of “ Mysore,” and “ Ongole ”—from a town, 
of the Nellore District. Of all six breeds, and their 
varieties, full descriptions are given, so detailed, pre¬ 
cise, and graphic, that they are quite independent, 
for the purpose of identifying the originals, of the 
excellent photographs, 60 m number, that but serve 
to emphasise the accuracy and vividness of the written 
specifications of the several types of bulls, milch-cows, 
and oxen so illustrated ; and this is the proper utility of 
the photograph in such works; in which it should 
never usurp the place of the letter press, w'herein 
their quickening spirit should first be found. 

But Colonel Gunn does not limit himself to an ex¬ 
clusively technical view of the cattle of the Madras 
Presidency; he tells us also of their agricultural 
history, and even of their national and political 
history; and it is this part of his Report that will 
interest all its readers. As my space is limited it 
is impossible to refer here to more than his 
history of the celebrated “Mysore” cattle. They 
are not so beautiful of form and feature as the 
statuesque and docile “ Ongoles,” that might well 
have provided the model for Myron’s “Heifer,” 
in praise of which the Greek “ Anthology ” 
has preserved 36 epigram') [Pliny xxxiv. 19 (8)]. 
But they are more compactly built, and are vety 
strong, and high-spirited, and sound and hard, and 
fleet of foot, and are especially adapted to road- 
w^ork, either for slight draughts or pack loads; the 
Ongole cattle being more suitable for heavy, and slow, 
and steady draught work. The “Mysores” of the 
very highest lineage are named “ Amrat Mahal,” 
literally “the Palace of the Immortal drink (compare 
nectar) of the gods,” but in this connection meaning 
“pails of milk:” and these “Amrat Mahals” are 
divided into two classes, the “ Dodadhan?»,” literally 
“ Strong-bows,” and the “ Nadudhana,” literally 
“ Dwarfed-bows.” The herds, or ^erwes, of Amrat 
Mahals accumulated in Mysore during centuries of 
Hindu rule, were all seized by Ryder All when he over- 
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ran the Deccan in 1761, but he allowed them to be 
scattered, and degenerate. His son, Tippu Sultan, 
however, again brought the herds under State con¬ 
trol ; and instituted markets for their sale, attending 
them himself for the purpose of presenting prizes to 
the finest beasts of the year. Under his patronage 
the Mysores ** rapidly regained their pristine 
prestige, and it was thanks to their strong backs and 
nin^le legs that he was able in 1783 to cross the 
peninsula of India in one month for the recovery of 
Bednore. They also enabled the Duke of Wellington 
to execute his marches of unexampled rapidity in 
India that are to this day the admiration of military 
men; and they gained for the Bombay Army 
the credit it required for its superlative com¬ 
missariat arrangements under Captain Davidson, 
in the Afghan war of 1842. In i860 Sir Charles 
Trevelyan, the destro5er of the Indian navy, to 
the destruction of which we owe the decline of our 
infiuence in Persia during the past fifty years, ordered 
the grazing grounds, or kavals^ of the ** Ararat 
Mahals” to be broken up, and the herds dis¬ 
persed, with again the most fatal results to the public 
interests. P'ortunately, before it was too late, the Go¬ 
vernment of India reorganised these establishments, 
although with some diiTiculty, as it was found that 
the bulls and cows of the best blood bad been pur¬ 
chased between i860 and 1866 by the prescient Khedive 
of Egypt, Ismail Pasha. At the present date the con¬ 
dition and number of the “ Mysores ” of both pedigrees 
are far in advance of all previous authentic records, and 
their names and fames never stood higher in India. 

The bull and the cow are intimately associated with 
the religion of India, as with all the religions of 
antiquity, of which Hinduism is a still living 
survival ; and also with the folk lore of the 
Hindus. But space again does not admit of 
any adequate references to these particulars of 
Colonel Gunn’s report in this place. But it is 
of moment to note that the presence of so many ill- 
conditioned bulls and cows in India is not due to 
any neglect of them, as ignorant Europeans are 
repeatedly found stating, but simply to the mistaken 
piety that makes it impossible for a Hindu to kill cattle 
incapacitated for work, by accident, disease, or old 
age. They are Iheiefore given a free run of the 
grazing grounds, and grain dealers’ stalls, with the 
cattle still in “active service.” This may tend 
theoretically, but I think scarcely practically, to 
the deterioration of high graded breeds, but it 
is no more cruelty than is providing, as we now 
do m this country, for the unemployable, .as well as un¬ 
employed, and giving old-age pensions to poor people 
on their reaching the age of seventy,—instead of 
their euthanising us all! The household cow is 
fed of a morning before her master and his family; 
and an oaA by “ the tail of a cow,” gaudivya, 
is ‘as appealingly, and appallingly binci^g on a 
Hindu, as the oath “ by the head of a son ” was 
on the ancient IV>mans [Pliny the Yottnger II, 80, 
and Martial ^I, 94], and is still on the modem 


Persians—the Parsis^of Bombay. Speech is per¬ 
sonified by the Hindus in the name of the goddess 
Vach, the Latin “vacca,” and “vox,” &c., and 
the English vowel, advowson, &c., and the Hindustani 
hhasha is but a variant of the word. The Sanskrit 
appears in the Greek “earth,” and the goddess 
“Earth,” and 0 oi;r, “cow,” “bull,” and “ox,” 
gau^ “cow,” “bull” [or oxj, and in composition 
“ Earth,” as in gauchana^ “ a wheat field,” re- 
and in the English “cow,” Scotice coo\i)it English 
word, ox, has been identified with the Sanskrit 
akshan\ Finally, the Indian land measure gau» 
vada, or gaukos^ means literally the distance the 
lowing of “a cow reaches,” and gaucharma^ 
as much land as can be included within a 
cow - hide cut into stiips [compare our words 
“ bide,” and “ plow ” in their similar .significances] ; 
and the linear measure, gaukarna^ used by Hindu 
handicraftsmen, literally means the length of “ a 
cow’s ear.” All this indicates the immeasurable, the 
abysmal antiquity of the knowledge, the use, and 
the worship of the cow and the bull among the 
Indo-Aryan races from long before they divided 
into Persians, Hindus, Celts, Germans, and 
Slaves; a process Sir Henry Rawlinson calculated 
to have extended over at least 50,000 years. To 
the artistic eye, one of the most beautiful sights— 
visions—^in India, is that of some huge, milk-white 
“Ongole” lounging about the bazaars with a long 
chain of huge turquoise blue enamelled beads bang¬ 
ing about i ts neck. Their colour symbolises t he purity, 
and holiness of the beautiful creature; and thus con¬ 
nects these necklaces with the Forget-me-not, and 
the blue Iris, and the blue Lotus of Egypt, and the 
sapphire, called by the Greeks “Truth,” and with the 
“Blue Ribbon of the Garter,”—the garter of Joan 
Countess of Salisbury; and again with the “ blue 
ribbon” of our modern “ total abstainers.” 

Gror(jf. BiRmvooD. 

The Old and tuk New Peru. By Marie 

Robinson Wright. Philadelphia: George Barrie 

and Sons; London: C. D. Cazenove and Son. 

£2 2S. 

After many years of travel and residence in this 
land of romance, Mrs. Wright has set herself to 
describe “the most interesting of all the South 
American countries.” Let it be said at once that 
she has succeeded in writing a most fascinating 
and popular account, which, if it does not, 
perhaps, contain much material that is new, certainly 
sets forth in an exceedingly readable and attractive 
style most of the information about Peru that will 
prove of service to the general reader. To begin with, 
she gives what she calls “a passing glimpse of the 
old Peru;” and if, as 9hfj.4dds, the whole story can 
only be told in many volumes, she certainly contrives 
with the aid of some excellent illustrations to give a 
very suggestive idea of the wonderful ruins of Pacha- 
c&mac, of the palace of Chan-Chan, with its elabo* 
rately carved walls and terraces, and of the buildiii^ 
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of Cuzco, whose great stones are so cunningly cut and 
laid that they are still the wonder of the architect. 
Proceeding, she gives in brief the history of the 
country, from the Spanish conquest of Pizarro, whose 
daring was only equalled by his perfidy; of the fate 
of the unhappy Atahuallpa and the overthrow of the 
Inca dynasty, and the dark centuries of Spanish mis¬ 
rule. After this short but adequate historical resumi 
she goes on to describe “ the progress and development 
that are evident in every feature of the national life as 
reflected in the social, political, industrial and com¬ 
mercial institutions of the New Peru.” It is im¬ 
possible to note more than a few of the points on 
which she touches. Her descriptions ot the scenery, 
scattered at random throughout the volume, are ex¬ 
cellent. “Iradition says, that when Maita-Ccapac 
first Jed his army across the Apurimac ri\'et, some 
of the soldiers were so enchanted with the attractions 
of the country, especially the picturesque valley above 
which the snowy summit of the Misti glistens among 
the clouds, that they asked the Inca’s permission 
to remain. ‘ Ari, Quepay! ’ responded their lord, 
* Very well,—Remain here ’ ’ and fiom this exclama¬ 
tion is derived the name of the beautiful city 
that now brightens the valley at the foot of the 
Misti—Arequipa.” 

The natural resources of the country would seem to 
be boundless. Apart from the immen.se mineral wealth 
which still lies buried in the Andes, Peru contains 
vast tracts eminently suitable for agricultural and pas¬ 
toral development, while the value of the forests can 
scarcely be gue.s.sed at. Guano—which one might 
almost call a by-product of the country—between the 
years 1840 and 1867 brought to the Peruvian treasury 
the enormous sum of two hundred and twenty million 
dollars. “Every financial difficulty that arose at 
that time was met by mortgaging the future returns 
from the sale of guano; and Peru, counting on the 
extraordinary and abundant return from tliis source, 
met all the demands of the Government vvithout 
recourse to taxation—a condition unheard of elsewhere 
in the financial history of the world.” 

How is it, then, that with all these natural advan¬ 
tages Peru has not made greater strides in vvealth and 
progress } The answer is the Andes, which, while 
they are indirectly the cause of most of I’eru’s wealth, 
at the same time render it almost inaccessible. Some 
idea of the difficulties of transport may be gathered 
from Mrs. Wright’s statement that Deputies from 
Iquitos, on the Amazon, travel to Lima, on the 
Pacific, by way of Europe and Panama, rather than 
cross their own country, as the foreign trip takes less 
time. But this state of things will be soon improved. 
Already the Oroya Railway, the highest in the world, 
has been pushed across the Andes; a second ascends 
14,660 feet as far as Arequtpa and Lake Titicaca, and 
others are now under construction. “ The pros¬ 
perous future of Peru,” says Mrs. Wright, “ is 
assui^d by the patriotism, energy, and enterprise that 
are apparent in every feature of the national life, and 
ijt is certain that the present century will see the 


wealth and greatness of the country increased beyond 
anything dreamed of in the days of the Incas and the 
viceroys.” , 

Forensic Chemistry and Chemical Evidence. 

By William Jago. London : Stevens and Haynes. 

Ss. net. 

A short time ago Mr. Jago delivered a coarse of 
lectures at University College, London, on “ Forensic 
Chemistry,” with special reference to chenolcal evi¬ 
dence, its preparation and adduction. Mr. Jago is 
both a chemist and a barrister-at-law, and be is, 
therefore, exceptionally well qualified to understand 
the difficulties which beset the members of the two 
professions when questions relating to chemical evi¬ 
dence come before the Courts. The lectures have 
been republished in their present amplified form at 
the request of a number of lawyers and chemists, and 
the book should certainly prove of great assistance 
to those who have to deal with chemical evidence. 
It appears to treat the subject in a very clear and 
complete manner, discussing such questions as the 
adulteration of food and drugs, the use of preserv'a- 
tives and colouring matters, and chemical evidence 
both in civil and criminal and embodying the 

most important judicial decisions on the\arious points 
raised. 

The Growth of the English House. By J. 

Alfred Gotch, F.S.A., F.R.I.B.A. London: 

B. T. Batsfoid. 7s. (>d. net. 

The object of this book is to give a short history 
of the architectural development of the English house 
from 1100 to 1800, ‘ ‘ from its first appearance in a 
permanent form down to the lime of our grand¬ 
fathers, when it lost much of its interest.” The 
author has during many years made the subject of 
domestic architecluie the study of his leisure time,, 
and in his previous woiks, “ The Architecture of the 
Renaissance in Pmgland ” and “ Early Renaissance 
Architecture in PZngland,” he has shown that he not 
only possesses a great knowledge of his subject, but 
that he can express himself in a simple yet scholarly 
style. Tn the pre.sent volume the arrangement is 
chronological; starting with a description of the 
Norman Keep, Mr. Gotch proceeds to deal with the 
fortified manor house of the thirteenth century, in 
which the chief feature is the dominance of the hall, 
the later manor house of the Middle Ages, the Italian 
infiuence which made itself felt in the early sixteenth 
centuiy, and so on through the Elizabethan and 
Jacobean periods to the late seventeenth and early 
eighteenth centuries. In this way the stepis in the 
gradual evolution or the English house are clearly 
traced, and a careful study of the book should (as its 
author hopes it will) enhance the pleasure of culti¬ 
vated people in visiting the ancient homes of^their 
country by enabling them to differentiate one style 
from another, ami “ to connect the various buildings 
with their appropriate phases of history. The 
numerous illustrations have been carefully selected, 
and are admiiably reproduced. 
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GENERAL NOTES. 

Royal Institution. —The 84th Christmas Course 
of Juvenile Lectures, founded at the Royal Institution 
in 1820 by Michael Faraday, will be delivered this 
year by Mr. William Duddell, F.R.S,, bis subject 
being Modern Electricity.** The course, which will 
be experimentally illustrated, commences on Tuesday, 
December 28, at three o’clock, and will be continued 
on December 30, 1909, January r, 4, 6, and 8, 1910. 

The Illuminating EnginekrIxNg Society.— 
The opening meeting of this Society will take place 
on Thurs day, November 18th, at 8 p.m , at the House 
of the Royal Society of Arts (18, John-street, Adelphi, 
London, W.C.), when a brief report of the progress 
of the Society will be presented by the Hon. S^Waretary, 
and the inaugural address will be delivered by PrdC* 
Sylvanus P. Thompson, D.Sc., F.R.S., the first 
President of the Society. 

Puzzle Postcards.— The latest development of 
the picture postcard is the puzzle postcard, published 
-by Messrs. Raphael Tuck and Sons. It consists of a 
stoutish envelope of cardboard which, on being 
opened, is found to contain a picture postcard and a 
puzzle picture of the scene displayed on the post¬ 
card, dissected into some thirty pieces. V^arious 
games may be played with these puzzles, the object 
generally being to see who can complete the largest 
number of designs in the least time. They should 
find a ready sale, among the young people, at 
Christmas time, when they will help to shorten 
, a long evening. 

Affore-station in Italy.—a report has just 
been issued by the Italian Secretary of Agriculture 
on the work of afforestation which has been carried 
on in Italy during the last forty years. The Govern¬ 
ment are keenly aware of the value of forests, and are 
determined to reafforest, as soon as possible, the lands 
which were stripped of trees when the forests ceased 
to be protected. One hundred and twenty-two 
thousand acres of Government land have been planted, 
of which 69,000 acres, or approximately 108 square 
miles, were planted in 1907 alone, involving an outlay 
of nearly two million dollars, and providing employ¬ 
ment for a large number of men. Reafforestation 
has been carried on with such energy that there now 
Temain only about 36,000 acres of Government land 
in need of planting. During the period under review, 
the Italian Government, in addition to conducting 
planting operations on a large scale, have distribuM 
over 130,000,000 young trees and 237,000 lbs. of 
feed in order to encourage planting and ifowing by 
private individuals. 

Sanitation in Tropical Africa.— In accord¬ 
ance with the recommendations of the recent depart- 
tneadal committee on the West African Medical Staff, 
the Secretary of Stale for the Colonies has appointed 
.the following gentlemen to be an advisory committee 


on medical and sanitary questions connected with 
the British Colonies and Protectorates in Tropical 
Africa :—Mr. H. J. Read, C.M.G., of the Colonial 
Office (chairman); Sir Patrick Manson, K.C.M.G., 
M.D., M.R.C.P., F.R.S., senior lecturer, London 
School of Tropical Medicine; Sir Rubert Boyce, 
M.D., F.R.S., dean of the Liverpool School of 
Tropical Medicine; Mr, C. Strachey, of the Colonial 
Office; Mr. W. T. Prout, C.M.G., M.B., late 
Principal Medical Officer, Sierra Leone; Mr. 
Theodore Thomson, C.M.G., M.D., of the Local 
Government Board; Mr. W. J. Simpson, C.M.G., 
M.D., F.R.C.P., Professor of Hygiene, King’s 
College, London; Mr. J. K. Fowler, M.A., M.D., 
D.Sc., F.R.C.P., late Dean of the Faculty of 
Medicine, University of London. Mr. A. Fiddian, 
of the Colonial Office, will act as secretary to the 
committee. 

MEETINGS FOR THE ENSUING WEEK. 

Mondav, Nov. 8 . . .Surveyors, i2, Great George-street, 
S. W., 8 p.m. Opening Address by the President, 
Mr. Alexander Rose Stcnning. 

Geographical, Burlington-gardens, W., 8J p.m. Mr. 
Claude White, “Tuo Journeys in Bhutan.’* 

London Institution, Finsbury-cireus, E.C., 5 p.m. 
Mr. S. L. Hughes, Candidate, Member, and 
Ex-Member.*’ 

Cold Storage and Ice Association (in the Rooms o^ 
iHh Rovai So< lEiY Ari s, John-strect, Adelphi, 
W.C.), 8 p.m. Discussion on “ A System of Units 
for the Refrigerating Industry.” 

Tuesday, Nov. 9,..Asiatic, 22, Albemarle-street, W., 4 p.m. 

Dr. G. A. Grierson, ” The Helo\ed of the Ador¬ 
able.” 

Civil Engineers, 25, Great Georgo-street, S.W., 
8 p.m. 1. Messrs J. Dalsiel and J. Sayers, ” The 
Single-Phase Electrification of the Heysham, 
Morccambe and Lancaster Branch of the Midland 
Railway.” 2. Mr. Joshua Shaw, “The Equip¬ 
ment and Working-Results of the Mersey Railway 
under Steam and Electric Traction ” 3. Dr. 

Charles Augustus Hsrrison, “ The Effect of Elec¬ 
trical Operation on the Permanent-Way Main¬ 
tenance of Railways as Illustrated on the Tyne¬ 
mouth Branches of the North-Eastern Railway.” 
Wednesday, Nov. xo.. .United Service Institution, S.W., 
5 p.m. Mr. Douglas Owen, “ Our Food Supplies 
in Time of War.” 

Sanitary Institute, 90, Buckingham Palace-road, 
S.W., 8 p.m.. Discussion on “The Quality of 
Effluents in Relation to Standards.” 

Thursday, Nov. xi... London Institution, Ftnsbury-circus, 
E.C., 6 p.m. Mr. C. J. Sharp, “English Folk 
Singers and their Songs.” 

Electrical Engineers, 25, Great George-street, S.W., 
8 p.m. Inaugural Address by the IVetident, Dr. 
Gisbert Kspp. 

Friday, Nov, x8...Physieal, Imperial College of Science, 
South Kensington, S.W., 8 p.m. i. Mr. P. V. 
Bevan, “The Absoxption Spectrum of Potassiam 
Vapour,” 2. J, S, Dow, “Some Further Notes 
on the Physiological Principles Underlying the 
Flicker Photometer.” 3, Dr, F. W. Edridge- 
Green, “ Exhibition of a Colour Perception Spec¬ 
trometer.” 4. Mr. H. G. Savldge, “Tables of 
Ber and Bel and Ker and Kei Functiopt, with 
Further l^ormulic fpr their Computation.” ^ 
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NOTICES- 


ARRANGEMENTS FOR THE SESSION. 

The Opening Meeting of the One-Hundred- 
and-Fifty-Sixth Session will be held on Wed¬ 
nesday evening, the 17th of November, at 8 
p.m., when an address will be delivered by 
Sir William H. White, K.C.B., LL.D., 
F.R.S,, Vice-President, and Chairman of the 
Council. The subject of the address will be 
** An Imperial Navy.” 

The following arrangements have been 
made for meetings previous to Christmas :— 

Ordinary Meetu^gs. 

Wednesday evenings, at 8 o^clock :— 

November 24.— T. Thorne Baker, F.R.P.S., 
“ Photo-Telegraphy.” 

December i.—Hon. RicHARlf) C. Parsons, 
M.A., “Resilient Wheels for Vehicles.” Sir 
John Wolfe - Barrv, K.C.B., F.R.S., will 
preside. 

December 8.—James Buckland, “ The De¬ 
struction of Plumage Birds.” 

December 15.—H. Pearson, “The Diamond 
Fields of Brazil.” 

Colonial Section. 

Tuesday afternoon, at 4.30 o'clock :— 

November 30. — Samuel Sjmpson, B.Sc., 
M.R.A.S.E., “ Agricultural Development in Nyasa- 
land.” Sir Harry H. Johnston, G.C.M.G., 
K,C.B., D.Sc., will preside. 

IN 

Indian Section. 

Thursday afternoon, at 4.30 o’clock : — 

December 9.— Sir James Wilson, K.C.S.I., 

“The Punjab*" 

Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

Charles Cyril Turner. ^♦ Aeronautics.” 
Four Lectures. 

c Lectuee I.—Nov, 29>—Aerostats and aeronefs—> 
Bi^Uoc^g and its future—Possible , lines of develop¬ 


ment—Kites—Birds—Is flapping wing flight imitable ? 
—Soaring flight—Gliding flight—Action of the air on 
plane and curved surfaces—The leading or ** enter¬ 
ing ” edge—Aspect ratio—The inclined plane—The 
curved plane — The concavo - convex plane — The 
gliding angle—Air resistance—Stream-line form— 
The atmosphere — Different qualities of air—Air 
propellers. 

Lfc'IURE TI.— Dec. 6.—Dirigible balloons—Com¬ 
parative efficiency of different types—The elevator— 
The ballonnet—The compartment system—Methods 
of suspen«»ion—Stability—Motors and propellers— 
The ascent and the landing—Harbours—Capacity 
and utility of dirigible balloons. 

Lecture III.—Dfcc. 13. — Aeroplanes, heli¬ 
copters, and ornithopters — Present failure of the 
two latter—The simple glider—Principles of stability. 
—The-question of automatic stability—The relation of 
speed to stability—Various methods of obtaining 
stability — The compartment system — Adjustable 
planes—Flexible planes—Some suggestions—Start¬ 
ing and alighting—Position of tbe pilot. 

Lecture IV.— Dec. 20. —Flying-machine motors 
and propellers—Specialised flying-machines—Differ¬ 
entiation of type—Limitations—Practical results— 
Uses of the flying-machine—Na\igation of the air— 
Flying by night—Special maps and landmarks— 
Possibilities in war. 

Papers to be read after Christmas :— 

H. S. Smith, “ Oxy-Acetylene Welding.” 

E. Cooke, “ The Teaching of Design.” 

Charles John StewabsthIP ublic Trustee), “ The 
Public Trustee and his Work.*’ 

Cyril Davenport, “Miniatures.” 

Kenneth Gray, “ Heating and Ventilation.” 

Omar Ramslen, ‘f OpidAmiths* and Silver¬ 
smiths’ Work.” 

€. G. Zander, “Printing Inks.” 

Sydney Perks, F.R.I.B.A., F.S.A., “The 
Guildhall: the recent discoveries and restorat^n.” 

E. B. Havell, late Superintendent Calcutta 
School of Art and Art Gallery, ** Art Administration 
in India.*^ • 

George Owen Dunn, M.Inst.C.E., Chairman, 
Bombay City Improvement Trust, 1904-1909, “The 
Bombay Housing Question.” 
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Sir Richard Carnac Temple, Bart., C.I.K., 
** The People of Burma.” 

^Dr. John McCall, Agent-General for Tasmania, 
** Fruit Production in the British Empire.” 

Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

January 13, February 17, March 10, April 21 
M|iy 26. 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 

February i, March i. May 3. 

Cantor Lectures. 

Monday evenings, at 8 o’clock :— 

Alan S. Cole, C.B., ” Textile Orna¬ 
mentation.” Three Lectures. 

January 17, 24, 31. 

Professor W. Watson, D.Sc., F.R.S., 
” The Petrol Motor.” Four Lectures. 

February 7, 14, 21, 28. 

Lawrence Weaver, F.S.A., “Lead 
Work.” Two Lectures. 

March 7, 14. 

Alfred B. Searle, M.S.C.I., “Modem 
Methods of Brick-making.” Four Lectures. 

April II, 18, 25, May 2. 

JuvEx'JiLE Lectures. 

Wednesday evenings, January 5 and 12, 
1910, at 5 o’clock :— 

Professor Harold B. Dixon, M.A., 
F.R.S., “The Chemistry of Flame.” Two 
Lectures. 


THE DEPARTMENT OF LEATHER IN- 

DUSTRIES, UNIVERSITY OF LEEDS. 

The city and district of Leeds have long been one 
of the chief centres of leather manufacture in the 
United Kingdom, and this fact naturally suggested 
the idea that a department for the technical study of 
the subject should be established to do for the trade 
what the Yorkshire College had done for the engineer¬ 
ing, textile and dyeing industries of the West Riding. 
Accordingly in 1890, after consultation with the 
leading tanners, a report was drawn up contain¬ 
ing definite proposals for the purpose, which were 
approved in substance both by the Council of the 
College and by the Leeds Association of the Leather 
Trade, and somewhat later by the Court of the 
Worshipful Company of Skinners, who were ap¬ 
proached on the subject as the proposal took 
definite form. As a beginning, the present Fro- 
fisssor, Mr* H. R. Piocter, who was at that 
tiihe chemist to an extensive leather works, and 
wha had previously had many years of practical 
^tperience In thcw trade, and was already favonr- 
;^iWy known, as a writer on its technology, 


was appointed lecturer. In the spring of 1891, 
in company with a small deputation repre¬ 
senting the Yorkshire College and the Leeds Asso¬ 
ciation of the Leather Trade, he visited the leading 
Continental tanning schools at Vienna and Freiberg 
in Saxony, and the Technical High School at Berlin, 
to study their arrangements and methods of teaching. 
With the knowledge thus gained, a laboratory was at 
once fitted up at the college, and a course of lectures 
arranged for the following session, the expenses being 
met by contributions from the Skinners’ Company 
and from members of the Leeds Association of the 
Leather Trade. 

The department opened with an attendance of nine 
day students, and a considerable evening class. From 
that time to the present advanced instruction has 
been given to a number of day students, as well as 
teaching of a less detailed character to evening 
classes. At present there are 19 day and 9 evening 
students. Two have been working for the ordinary 
B.Sc., and two for the honours B.Sc. degree in 
leather manufacture, and ten in different stages of the 
diploma course. 

Among the past students of the department many 
are now occupying important positions both as pro¬ 
prietors and managers of leather works and in tech¬ 
nical education, and, so far, no difficulty has been 
experienced by satisfactory students in finding suit¬ 
able employment. The students have been drawn 
not only from the West Riding, but from all parts of 
Great Britain, from many of the British Colonies and 
India, and from the United States, as well as from 
France, Germany, Austria, Russia, Italy, Spain, and 
Belgium. 

The building is admirably adapted for its purposes, 
and is probably second to none in the accommodation 
which it providefe for its students. On the ground 
floor, in addition'to a lecture-room and preparation- 
room, is a covered limeyard and tanhouse fitted with 
the necessary vats, drums, and paddles for complete 
tanning on a small scale. Adjoining this is a dye- 
house with the requisite appliances for moroccos and 
coloured leathers, and beyond, a large currying shop 
with shafting and abundant power, not only for 
driving the machinery which is provided, but for 
experimenting with new machines which are lent by 
machine makers for testing or exhibition. This room 
communicates, by a lift, with the laboratories of the 
first floor and the drying-rooms and store-rooms in 
the roof, Whilsr the ground floor is mostly devoted 
to experimental manufacture, the first floor is fitted 
for scientific study of the tanning process in all its 
various details, ^ A large laboratory for students, with 
accommodation for about 30 pupils, a smaller research 
laboratory for the Professor and a few advanced 
students, a micrdscopic and bacteriolo^cal laboratory 
with provision for photomicrography, and a balance 
room and library are provided, together with a private 
room for the Professor. On the upper fk^, In 
addition to drying and storage accommodatlcn, k a 
wdil-ligfated mnsetiin eontalAif^ a large edUeotioia of 
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tanning materials and manufactured leathers to illus¬ 
trate processes and defects of manufacture. 

The course of study is intended, in the first in¬ 
stance, to familiarise students, both by information in 
lectures and by practical handling of the materials, 
with the details of the tanning process and the 
reasons why particular modes of treatment produce 
particular effects. This knowledge once gained, the 
student is in a position to judge of the causes of 
defects, and the changes which it is necessary to make 
to prevent or remedy them or to modify the leathers 
produced in such a way as may meet the requirements 
of the trade. Methods of chemical and microscopic 
analysis are also taught and practised for determining 
the purity and value of the various materials employed, 
and for checking their use in the different stages of 
the process. In the latter part of the course, students 
are encouraged to attempt the practical production of 
leathers in which they are interested, and to study the 
smaller details of the processes. Particular attention 
is paid to leather dyeing and the manufacture of 
coloured leathers, and small quantities of almost all 
kinds of leather of commercially saleable quality are 
produced. 

In addition to actual teaching, the department 
undertakes a large amount of research work in con¬ 
nection with tbe practical production of leather and 
the scientific principles on which it is based, and the 
methods of analysis employed in controlling the 
purity of materials and the conduct of tanning pro¬ 
cesses. On these points much useful information has 
been freely given to tbe trade. 

The scientific publication and research work of the 
department during last )ear is considerable and im¬ 
portant. Among the papers of most practical interest 
may be mentioned those on various methods of 
control of tannery liquors, Mr. Bennett’s paper on 
tannage with mimosa bark, which contains many 
points applicable to other materials, and a method 
for the detection of sulphite-cellulose liquors, which 
have become somewhat frequent constituents of 
mixed extracts. 


HOME INDUSTRIES. 

The Cotton Industry .—In March of this year the 
rate for middling American cotton was 4*93d., last 
week it had advanced to 7*95d. The upward move¬ 
ment has been inffuenced by Messrs. Neill Brothers’ 
estimate of 10,600,000 to 11,000,000 bales, which 
compares with a crop for last season of 13,800,000 
bales. The price of Egyptian cotton, too, has risen, 
until last week it was quoted at 1 if^d, it being thought 
in well-informed quarters that the yield will be less 
than last year. There seems ground for the fear that 
there may be a shortage of supplies next year. 
American producers of cotton are in a strong 
position to hold for even higher prices, as they 
have already told enough cotton to meet their most 
piesthig o^gationS) and they do not at present 


attach much importance to the proposed curtail¬ 
ment of production by cotton manufacturers. It is 
considered certain that the American cotton grop 
this season will be the smallest in proportion to 
the demand for many years. The Master Spinners’ 
Federation Committee have recommended American 
spinners to continue running short time until De¬ 
cember 6. They have only been working four days 
a week since the beginning of July, and owing to the 
appreciation in cotton values it is possible*4hat the 
short time policy will be continued throughout the 
winter. Manufacturers claim that prices for the raw 
material have advanced to such a level that they are 
unable to produce Bnished goods to sell them on a 
profitable basis. A great meeting of members of tbe 
Master Spinners* Association is about to be held to 
discuss tbe whole situation and decide upon future 
policy, and it is suggested in some quarters .hat 
strong action should be taken by the Committee of 
the International Cotton Spinners* Federation with 
the object of stopping the manipulation of prices by 
speculators. 

Wool .—Spinners who have merely looked on at 
the wool and top markets during the last month 
have cause for congratulation. The wool of merino 
quality bought at the last London auction will not 
make a super 6o*s top on the average under 2s. 6d., 
but tops of that quality can now be bought at Bradford 
for 2s. 2d., and for future delivery at 2s. id. Tops 
made out of wool recently imported into Bradford 
can only be sold at heavy loss, and tbe remark 
applies to wool at sea. There is no evidence that 
the downward tendency of prices in Australia has 
received a check. At the last auctions at Brisbane 
and Adelaide, when at each centre 33,000 bales were 
disposed of, prices were again lower. Mr. Bertrand 
Harmer, of Norwich, has just issued a circular to the 
clothing manufacturing trade, drawing attention to 
the decision of the Huddersfield Woollen Manufac¬ 
turers’ Association, not to make any allowance in 
future for patterns. The Association, which is com¬ 
posed of more than thirty large manufacturers in the 
Colne Valley district, has decided that all patterns 
above 9 in. by 27 in. will be charged for in full, and 
that no further allowance wdll be made for patterns 
in any form. Mr. Harmer suggests joint action, but 
this must be difficult to bring about. There is no 
representative body to defend the interests of the 
wholesale clothing industry. 

The Outlook for Wheat .—The estimate of Russian 
grain crops recently issued by the Russian ^finistiy 
of Agriculture has naturally weakened wheat prices. 
Early in September the preliminary estimate of the 
Central Statistical Bureau at St. Petersburg^ placed 
the probable wheat crop at 73.250,000 quarters. The 
Ministry of Agriculture now puts it at 70,125,000 
quarters for European Russia, and 11,300,000 quarters 
for tbe North Caucasian provinces. Adding the 
probable crop of Siberia, tbe total wheat production 
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for all Russia should be between 85,000,000 and 
00,000,000 quarters. Taking the last five years, the 
Russian crop has averaged 75,000,000 quarters, and 
the** exports 14,500,000 quarters. That gives somfs- 
thing over 60,000,000 quarters as the hoitie consump¬ 
tion, so that if the latest official estimate of this year's 
crop may be taken as accurate, there will be at least 
25,000,000 quarters of wheat available for export, 
which would be a record-export, that of 1904, which 
is 'so far the largest, being only 22,500,000 
quarters. Nor is it only that the Russian wheat crop 
is far above the average. All the grain crops, with 
the exception of millet and buckwheat, promise to be 
larger this year than last, and than the average for 
the five years 1903-7. The unexpected size of the 
Russian wheat crop, and the ample present supplies 
of wheat, may be expected to keep prices easy, but 
a good deal will depend upon the extent of the 
Argentine crop. Reports speak well of the weather 
in ^hat country, but it is feared that serious damage 
has been done to the wheat crop by locusts. The 
Australasian crop is expected to be a very large one. 

The Australian Preference for British Goods .— 
At the time when under the Lyne tariff British 
exports to Australia were given a 5 per cent, preference, 
it was contended in this country, as, indeed, in 
Australia, that the preference was too small to have 
much effect in arresting the decrease in imports from 
Great Britain, which had been so noticeable in the 
trade returns of 190^-7. In order to show that this 
view has proved erroneous, during the visit of the 
Congress of Chambers of Commerce to Melbourne, 
in September, the Minister of Customs, Sir Robert 
Best, circulated a report intended to show that the 
decline has been arrested by the preference, but, as 
shown by the report, the **arrest” has been of the 
slightest. A series of percentage tables in the report 
shows 35 lines in which the percentage of British 
imports in 1908—when the preference was first in 
force—was less than in 1907, and 34 lines in which 
the percentage in 1903 exceeded that of 1907. The 
latter list includes confectionery, matches, apparel and 
attire, socks and stockings, electrical articles, earthen¬ 
ware, jewellery, and blankets. The list of goods in 
respect to which the 5 per cent, has proved ineffectual 
includes pickles, sauces, carpets, gloves, woollen piece 
goods, watches, mining machinery, silks and velvets, 
fancy goods, oils, bicycles, pianos, bags, stationery, 
leather, pipes, china, varnishes, and glass ware. The 
best that Sir Robert cap, say about' the 5 per 
cent, as it affects British imports is that ** the de¬ 
crease in British importations in regard to the total 
of the particular items benefiting by preference has 
been arrested. Thus, comparing 1906 with 1905, 
the decrease was 0*3 per cent.; comparing 1907 with 
1906, it was ^'46 cent.,; comparing 1908 with 
1907 the decrease was 0*23 per cent.” The effect 
of the Canadian preference upon British inerts has 
been very much more marked, but then the preference 
has been more than lix times as much. 


Colliery Ciri^cates. — The action brought by 
Messrs. J. and P. Coats, Ltd., against Mr. 
David Brown, ajjd tried at the High'Court of 
Justiciary, Edinburgh, will, it may be hoped, end 
the practice of collieries granting covering certi¬ 
ficates for coal other than their own. It seems 
that in December, 1907, Messrs. Coats asked for 
tenders for 400 to 500 tons of best Bent splint 
coal for shipment to Barcelona, and accepted 
Messrs. Shields, Brown, and Ramsey’s tender. In 
January 479 tons Were shipped, and a certificate was 
sent to Messrs. Coats which stated: ” This is to 
certify that we have shipped on board the s.s. Dia¬ 
mond at Grangemouth, to order of Messrs. Shields, 
Brown, and Ramsey, 479 tons of our best splint coal, 
all freshly wrought and well screened. The Bent 
Colliery Company, Limited, William New.” It 
was afterwards discovered that only 30 tons of the 
coal was Bent splint coal. When Messrs. Coats and 
Co. discovered how they had been treated they 
decided to institute criminal proceedings. The 
manager of the Bent Colliery Company, in giving 
evidence, said that when Mr. Brown applied to him 
for a cargo of Bent coal he said that he could not let 
him hav£ it, and they agreed that the only way out 
of the difficulty was to get some coal of the same 
quality, and the manager agreed to give his certifi¬ 
cate for the coal. He issued the certificate, he said, 
in the belief that he was issuing a certificate for coal 
the same as their own. He admitted that he was 
not correct in describing the coal as ** our best splint 
coal,” but he looked upon the certificate not so 
much as a certificate of origin as a certificate of 
quality. It was shown in the evidence that there 
was no criminal intention in this, and that nobody 
suffered or profited by the substitution of one coal 
for another. The boat shipped, though it did not 
come up the shaft of the Bent Colliery, and was not 
literally Bent coal, came from the same seam, and 
was, for all practical purposes the same material. 
But the certificate was false. Messrs. Coats obtained 
full value for their money, but they did not obtain 
what they had ordered and they were told had been 
supplied to them. Mr. Brown did what is quite 
customary in the trade, he did it in good faith with 
no intention to injure anybody, but it often happens 
that certificates are issued in bad faith. In Mr. 
Brown’s case the jury returned a verdict of guilty, 
recommending the respondent to the utmost leniency 
of the Court, and this prosecution did not move for 
sentence, and the Lord Justice Clerk was content 
to reprimand Mr. Brown formally and dismiss him 
from the bar, but anybody else now found guilty of 
the uttering of false colliery certificates will not be 
let off with an admonition. There is no harm in 
collieries making up cargoes with other coal than 
their own when thpy are short of material, or 
in authorising thmr immediate buyer to do so, 
but the condition precedent is that they inform 
the consignee of the fact, and obtain his acquies^ 
cence. 
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CORRESPONDENCE. 

“THE COLORISf'" 

My attention has been called to your mention of 
**Thc Colorist” in your issue of September 17th, 
1909. I am glad to find a disposition for fair play in 
your criticism, even though “ The Colorist ” is some¬ 
what misrepresented therein, which no doubt arose 
from a too hasty reading of the book. This disposi¬ 
tion for fair play on your part encourages me to hope 
that you will print the following reply to your review. 

I do not refer to M. E. Chevreul as the latest 
authority on the subject of colour, as you have it: I 
distinctly state that bis work of fifty-five years ago, 
which is erroneous, has permeated all colour litera¬ 
ture (of an aesthetic nature), since his time. 

I will admit that scientific students who investigate 
colour at the present time, have a knowledge of the 
Young-Helmholtz theory of colour. Their know¬ 
ledge, however, is largely confined to theory and 
light, and few indeed have a practical knowledge of 
its application to pigments in painting and printing. 
On the other hand I venture to say that there is not 
one artist, art student, or colour printer in fifty in the 
United States, who has not read “The Colorist,” 
but is imbued with the idea that the Brewster theory 
is the correct one. I am also quite inclined to believe 
that this is the case in England as well. 

On page 12 of “The Colorist” will be found in 
paragraph 2 :—“ It is probable that what we call a 
primary colour is such only in relation to the organ of 
sight, the eye, and has no such function with light 
itself independently.” On page 43 pf ” The Colorist ” 
at the top of the page will be found the following:— 
** It may be well to state here that the minus colours 
advocated in this book as the primary colours for the 
subtractive method are primary in jLhe sense that they 
cannot be duplicated or mixed subtractively by any 
other colours.” Does not this successfully refute 
your statement that I “ do not seem to appreciate 
that there can be no possible justification for speaking 
of any colours as being primary in a scientific sense” ? 
And yet when we mention the exact triad which 
represent the fundamental or basic colour sensations 
of the eye, why should we not call them scientific ? 

You state that red, green, and violet can be made 
to reproduce all other colours; also that red, yellow, 
and blue as pigments may be made to do the same 
thing. You will find if you try t];^ experiment that 
with pigments it is necessary to use not red, but a 
red purple; not blue as ordinarily conceived but a 
cyan blue (a greenish blue). , 

J. Arthur H. Hatt. 

Broofcljn, New York, October 9th, 1^. 

EARLY STEAM NAVIGATION. 

Frequent articles have appeared of late, generally 
in connexion with the Fulton Celebration in this 
country, like that by H. T. W. on “ Early Steam 


Navigation,” in your Journal^ of October 15th, 
which either do not mention the name of the first 
steamer to cross the Atlantic Ocean or give the credit 
to the Savannah (which only steamed four days t>f 
the entire trip). In the Historical Museum at Chicago 
is a model of the first steamship like those of the 
present, not an auxiliary steam and saH boat, that 
crossed the ocean—the William, This steam¬ 
ship was built in the forties at, Quebec, Canada, went 
to London under her own steam, having''no other 
means of propulsion, and afterwards was sold*to the 
Spanish Government. 

The designer is unknown to the writer, but James 
Goudie, an articled shipwright* of Greenock, was sent 
to Quebec to superintend her construction. Mr. 
Goudie left the model which he constructed, and the 
plans and description of her construction, to the 
Chicago Historical Museum where the data are 
accessible. So after all Eifgland can claim the con¬ 
struction of the first steamship to cross the ocean. * 
Kobert Craik McLean, 

Editor, “ Western Architect.” 

Minneapolis, Oct. 25, 1909. 

[The first ship to cross the A.tlantic by the aid of 
steam was the Savannah in 1819. She started from 
the town of that name in Georgia on the 27th of 
April, and arrived at Liverpool on the 20th of June. 
Her engines were used on 18 days. In 1838 the 
Siriui and the Great Western crossed the Atlantic 
silmultaneously under steam alone. The former 
started from Cork on the 4th of April, and the 
latter from Liverpool on the 8th of that month. They 
arrived at New York on the 23id of April.—Eu.] 

A CORRECTION. 

In the notice of Colonel Gunn’s “ Report ” in 
last P'riday’s issue of the youmaly the dislocation of 
two lines near the top of the 2nd column of page lOiS 
so obscures the etymologies there detailed, and the 
conclusions they seem to suggest, that I venture to 
reproduce the disordered sentences in their definite 
form, as follows“ Speech is personified among 
the Hindus by the goddess Vach ; the Latin 
“vacca,” and “vox,” &c. ; the French vache\ 
and the English vowel, advowson, &c., and the 
Hindustani hasha^ is but a variant of the word. 
The Sanskrit “cow,” “bull,” “ ox,”—and, in 
compound words, “Earth,” as in gau-chana “a 
wheat (literally gram) field,” reappears in the Persian 
giiftany to speak; in the Greek yarn, earth, and 
Gaea or Ge, the name of the personified Earth, and 
< 3 ovs, “cow,’* “ox,” “bullock” [/4<icrxoi], and in 
the plural “ cattle,” “ kine,” [the “ bull ” is raOpos ]; 
in the Latin “ bosand in the English cow, Scotice 
bull, and bawl, &c.; “ ox ” having its root e^some 
say in the Sanskrit ahshan. Finally, thp Hindu land 
measure gau^vaday or gau-koSy literally means^the 

* Goudie was given the last year of his apprenticeship to 
go to Quebec*. « 
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distance the lowing of “ a cow pervades and the 
land meausure gau-charma^ as much land as can be 
included within ** a cow-hide cut into strips [com¬ 
pare “ hide,” “ plow,” &c.] ; and the linear measure 
gttu-kama, used by Hindu handicraftsmen, literally 
means the length of ” a cow’s ear.” 

It is needless to correct obvious t3rpogi'aphical and 
clerical errors; but while writing it may be as well 
to add that on the same page 1018, column 1, line 15 
from the top, ” required ” should be ” acquired ”; and 
inline 7 from the bottom, ” their euthanising us all,” 
should read ” our euthanising them all” including 
ourselves, on becoming pensionaries. 

George Birdwood. 

Nov. 6,1909. 

GENERAL NOTES. 

JBritish Live Stock and Machinery in 
Japan. —In a memorandum on the subject of the 
Island of Hokkaido, Japan, Mr. £. F. Crowe, Com¬ 
mercial Attache at Tokio, mentions that there are 
two important stock farms on the island, one belonging 
to the Prefecture, and one to the Department of 
Agriculture, in addition tb two horse-breeding farms 
belonging to the Government. There are also some 
large private stock farms. The farm belonging to the 
Prefecture possesses 247 cattle, mostly Ayrshire and 
Shorthorn; the amount of butter produced annually 
is about 7,000 lbs., and the dairy machinery is of a 
London make. Most of the other machinery on the 
farm, however, is American. There are altogether 
429 horses, comprising thoroughbreds, trotters, 
Anglo-Arabs, and Clydesdales, and about 200 South- 
down and Cotswold sheep. The Japanese, however, 
do not care for mutton, and the director of the farm 
is doubtful whether sheep can be kept successfully for 
the sake of the wool alone. As regards pigs, the 
stock consists of 80 Berkshires, and experiments are 
being made in ham curing. Poultry are represented 
by Plymouth Rocks. The farm belonging to the 
Department of Agriculture possesses 80 Simmenthal 
cattle, 40 brown Swiss, and 50 Ayrshires, as well as 
170 Southdown and Shropshire sheep. Mr. Crowe 
suggests that there is an opening for British machi¬ 
nery here if it were brought more to the notice of the 
directors and owners of these and other farms on the 
island. (Names and addresses can be ascertained, on 
application at the Office of the Board of Agriculture, 
8, Whitehall-place, S.W.). 

MEETINGS FOR THE ENSUING WEEK. 

Monday, Nov. 15...British Architects, 9, Conduit-street 
W., 8 p.m, Mr. H. Tnigo Triggs, “ Ihe Planning 
and Laying-ont ot Public Places." 

Londo^ Institution, Finsbuiy-ctrcas, B.C., 5 p.sn. 
Prof. J. Garstang, "The Hittites: Progress and 
« Research." 

TursdaV, Nov. x6...Sociological (at the House or jthe 
RoVal Society of Arts, John-strect, Adelphi, 
;W.C.),8p.«f. 


Civil Engineers, 95, Great George-street, S.W., 
8 p.m. Discussion on papers : x. Messrs. J. Dalziel 
and J. Sayers, " The Single-Phase Electrihcation 
of the Heysham, Morecamhe and Lancaster 
Branch of the Midland Railway." 2. Mr. Joshua 
Shaw, " The Equipment and Working-Results of 
the Mersey Railway under Steam and under Elec¬ 
tric Traction." 3, Dr. Charles Augustus Harrison, 
C.B., " The Eftect of Electrical Operation on the 
Permanent-way Maintenance of Railways, as illus¬ 
trated on the Tynemouth Branches of the North- 
Eastern Railway." 

Statistical (in the Theatre of the Royal United 
Service Institution, Whitehall, S.W.), 8 p.m. 
Address by the President, Sir J. A. Baines. 

Photographic, 35, Russell-square, W.C., 8 p.m. Mr. 
O. G. Pike, " Behind Birdland's Veil." 

Colonial, Whitehall Rooms, Whitehall-place, S.W*, 
4 p.m. Hon. J. McCall, " Tasmania." 

Wednesday, Nov. x;.. ROYAL SOCIETY OF ARTS 
John-street, Adelphi, W.C., 8 p.m. Opening 
Address of the 156th Session by Sir William H. 
White, on "An Imperial Navy." 

Meteorological, 25, Great George-street, S.W., 
7} p.m. t. Mr. C. J. P. Cave, "Methods*Em¬ 
ployed for Observing Pilot Balloons." 2. Mr. W. 
Marriott, " Registering Balloon Ascents at Glou¬ 
cester, June 24th and 25th, 1909," and other papers. 

Microscopical, 20, Hanover-tquare, W., 8 p.m. 
Messrs. £. HeroU-Allen and Arthur Garland, 
" The Recent and Fossil Foraminifera of the Shore- 
Sands of Selsey Bill, Sussex." 

United Sepice Institution. Whitehall, S.W.,3 p.m. 
Captain Howard V. Knox, "Use of Ski, and 
Training of British Soldiers for Duties on Snow- 
clad Frontiers." 

Child Study Society, 90, Buckingham l^alace-road. 
S.W. Dr. W. C. Sullivan, "Die Child Criminal." 

Junior Engineers (at the Royal United Ser¬ 
vice Institution, Whitehall, S.W.), 8 p.m. 

Presidential Address by Engineer Vice-Admiral 
Henry J. Oram, ** The i’ropelling Machinery of 
War Ships." 

Thursday, Nov. x8.. Illuminating Engineering Society (at 
the House of the Royai. So< iefy o^ Arjs, John- 
street, Ade^lphi, W.C.), 8 p.m. Inaugural Address 
by the President, Professor Silvanus P. Thompson. 

Royal, Burlington-house, W , 4^ p.m. 

Linnean, Burlington-house, W., 8 p.m. 

Chemical, Burlington - house. W., 8^ p.m. r. 
Messrs B. D. W. Luff and F. S. Kipping, " The 
Resolution of Symmetrical Derivatives of Phos¬ 
phoric Acid." 2. Messrs. M. Barrowcliff and F. 
Tutin, "The Configuration of Tropeine and 7- 
Tropeine and the Resolution of Atropine." 3, 
Miss I. Smedley, "Note on the Stereo-isomeric 
Modifications of Dihro*benz)l acetone." 

London Institution, Finsbury-circus, R.C., 6 p.m. 
Mr. Percy Fitzgerald, "The First Printed Book." 

Historical, South-square, Gray’s-inn, W.C., 
8 p.m. Miss M. Morrison, " The Due de ChoiseuPs 
Projects for the Invasion of England (1768-1770)." 

Friday, Nov. X9...S6ciety of Women Journalists (at the 
House or yhr Royal Society of Arts, John- 
street, Adelphi, W.C.), 8 p.m. 

Architectural^Association, x8, Tufton-street, S.W., 
7i p.m. Mr. C. R. Enock, " The Architecture of 
the Incas of Peru." 

Mechanical Engineers, Storey*t-gate, Westminster, 
S.W., 8 p.m. Mr. H« A. Humphrey, "An In- 
temal-Coi^bttftion Pump." 

Saturday, Nov. 20...Sanitai7 Institute, Nottingham* Dis¬ 
cussion on " The Improvement of City Slnmt by 
Housing Reform." 
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CONTRIBUTIONS TO THE READING--ROOM. 


The Council have to acknowledge^ with thanks to the Proprietors^ the receipt of 
the following Transactions of Societies and other Periodicals, 


, TRANSACTIONS, &C. 

African Society, Journal. 

American Academy of Arts and Sciences, Proceed¬ 
ings. 

American Chemical Society, Journal. 

American Institute of Architects, Bulletin. 

American Institute of Electrical Engineers, Trans¬ 
actions. 

American Institute of Mining Engineers, Transac¬ 
tions. 

American Leather Chemists* Association, Journal. 

American Pnilosophical Society, Proceedings and 
Transactions. 

American Society of Civil Engineers, Transactions. 

American Society of Mechanical Engineers, Trans¬ 
actions. 

Architectural Association, Journal. 

Association of Engineering Societies (American), 
Journal. 

Australasian Association for the Advancement of 
Science, Report. 

Australian Official Journal of Patei^ts. 

Bagndres-de Bigorre, Soci^te Kamond, Bulletin. 

Bath and West of England Society, Journal. 

British Association for the Advancement of Science, 
Report. 

British Dental Association, Journal. 

British Fire Prevention Committee, Publications. 

British Horological Institute, Horological Journal. 

Brussels, Soci^t^ d’ Etudes Coloniales, Bulletin. 

-, Travaux Publics de Belgique, Annales. 

Canada, Royal Society, Proceedings and Trans¬ 
actions. 

Canadian Institute, Transactions. 

Canadian Patent Office, Record. 

Canadian Society of Civil Engineers, Transactions. 

Central Chamber of AgricuUure, Agricultural 
Record. 

Chartered Institute of Patent Agents, Transactions. 

Chartered Institute of Secretaries, Organ of the 
Institute—“ The Secretary.’* 

Chemical Society, Journal. 

Chicago, Western Society of Engineers, Journal. 

—Field Museum of Natural History, 
Publications. 


Civil and Mechanical Engineers* Society, Trans¬ 
actions. * 

Cleveland Institution of Engineers, Proceedings. 

Cold Storage and Ice Association, Proceedings. 

East India Association, Journal. « 

Farmers* Club, Journal. 

Franklin Institute, Journal. . 

Geneva, Societe des Arts, La Revue Polytech¬ 
nique. 

Geological Society, Quarterly Journal. 

Glasgow, Royal Philosophical Society, Proceedings. 

Haarlem, Koloniaal Museum, Bulletin. 

Imperial Department of AgricuUure for the West 
Indies, Publications. 

Imperial Institute, Bulletin. 

India, Geological Survey, Memoirs and Palaeonto- 
logia Indica. 

-, Government of, Agricultural Ledger. 

Indian Meteorological Department, Monthly 
Weather Review. 

Institute of Bankers, Journal. 

Institute of Chemistry, Proceedings. 

Institution of Civil Engineers, Minutes of Pro¬ 
ceedings. 

Institution of Civil Engineers of Ireland, Tran¬ 
sactions. 

Institution of Electrical Engineers, Journal. 

Institution of Engineers and Shipbuilders in Scotland, 
Transactions. 

Institution of Gas Engineers, Transactions. 

Institution of Mechanical Engineers, Proceedings. 

Institution of Mining and Metallurgy, Trans¬ 
actions. 

Institution of Naval Architects, Trans ictions. 

International Catalogue of Scientific Literature. 

Iron and Steel Institute, Journal. 

Japan, College of Science, Imperial University, 
Journal. 

Japan Society, Transactions and Proceedings. 

Junior Institution of Engineers, Record of Trans¬ 
actions. 

f 

Kew Gardens Bulletin, 

Lima, Cuerpo de Ingenieros de Minas, Boletin. 

Linnean Society, Journal. 

Lisbon, Sociedade de Geographia, Boletim. 

Liverpool, Engineering Society,*Transactions. 
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Liverpool, Institute of Commercial Research in the 
Tropics, Journal. 

-- Literary and Philosophical Society, Pro- 

(feedings. 

London Chamber of Commerce, Journal. 

Lyon, Society d’Agriculture, Sciences et Industrie, 
Annales. 

Manchester Literary and Philosophical Society, 
Memoirs and Proceedings. 

-- Municipal School of Technology, 

Journal. 

-Steam Users* Association, Reports. 

Milan, Associazione Elettrotecnica Italian a, Atti. 

Munich, Polytechnischer-Verein, Bayerisches In- 
dustrie-und-Gewerbeblatt. 

National Indian Association, ‘‘The Indian Magazine 
and Review.*’ 

National Service League, Journal. 

New South Wales, Institute of Architects, Journal. 

-^ Royal Society, Journal and Pro¬ 
ceedings. 

New York Academy of Sciences, Annals and 
Memoirs. 

North-East Coast Institution of Engineers and Ship¬ 
builders, Transactions. 

Nova Scotian Institute of Science, Transactions. 

Paris, Comity International des Poids et Mesures, 
Proems Verbaux. 

-, Conservatoire National des Arts et Mdtiers, 

Annales. 

—, Soci^t6 d*Encouragement pour I’lndustrie 
Nationale, Bulletin. 

-, Soci€t€ de Geographie Commerciale, Bulletin. 

-, Soci^te des Ing^uieurs Civils, M^moires. 

-, Soci£t^ Internationale des Electriciens, 

Bulletin. 

-, Soci6t6 Nationale d’Acclimatation de France, 

Bulletin. 

Patent-office, Illustrated Official Journal. 

Pennsylvania (Western), Engineers* Society of. Pro¬ 
ceedings. 

Philadelphia, Academy of Natural Sciences, Pro¬ 
ceedings. 

-Engineers* Club, Proceedings., 

Physical Society, Proceedings. 

Quekett Microscopical Club, Journal. 

Rontgen Society, Journal. 

Royal Agricultural Society, Journal. 

Royal Asiatic Society, Journal. 

Royal Astronomical Society, Memoirs. 

Royal Colonial Institute, Proc'^edings. 

Royal Cornwall Polytechnic Society, Annual 
Repot t. 

Royal Dublin Society, Proceedings and Trans¬ 
actions. ^ 

Royal Geographical Society, “The Geographical 
Journal.” « 

Royi|) Horticultural Society, Journal. 

Royal Institute of British Architects, Journal. 

Royal Institution of Cornwall, Journal. 

Royal Institution of ^reat Britain, Proceedings. 


Royal Irish Academy, Transactions and Proceed¬ 
ings. 

Royal Meteorological Society, Quarterly Journal and 
Record. 

Royal National Life Boat Institution, “The Life 
Boat ’* and Annual Report. 

Royal Photographic Society of Great Britain, “ The 
Photographic Journal.” 

Royal Sanitary Institute, Journal. 

Royal Scottish Society of Arts, Transactions. 

Royal Society, Philosophical Transactions and Pro¬ 
ceedings. 

Royal Society of Edinburgh, Transactions and Pro¬ 
ceedings. 

Royal Statistical Society, Journal. 

Royal United Service Institution, Journal. 
Smithsonian Institution, Report and Publications. 
Society of Antiquaries, Archasologia and Pro¬ 
ceedings. 

Society of Biblical Archaeology, Proceedings. 

Society of Chemical Industry, Journal. 

Society of Cymmrodorion, Magazine. 

Society of Dyers and Colourists, Journal. 

Society of Engineers, Transactions. 

Society of Public Analysts, “ The Analyst.” 

South Wales Institute of Engineers, Proceedings. 
Tramways and Light Railways Association, Official 
Circular. 

Victoria Institute, Journal of the Transactions. 
Wisconsin Academy of Sciences, Transactions. 

JOURNALS. 

Weekly, 

Amateur Photographer. 

American Architect. 

American Gas Light Journal. 

American Machinist. 

Architect. 

Automotor. 

Board of Trade Journal. 

Bookseller. 

Bradstreet’s. 

British Architect. 

British Journal of Photography. 

Builder. 

Building News. 

Cabinet Maker. 

Chemical News. 

Chemist and Druggist. 

Chronicle (Montreal). 

Chronique. 

Colliery Guardian. 

Cosmos; Revue des Sciences 
Economist. 

Electrical Engineer. 

Electrical Engineering. 

Electrical Industries. 

Electrical Review. 

Electrical limes. 

Electrician. 

Electricity. 
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Engineer. 

Engineering. 

Engineering Record (New York).■ • 
English Mechfinic. 

Flight. 

Gardeners* Chronicle. 

Graphic. 

Grocer. 

Indian Engineering. 

Iron and Coal Trades Review. 

Je m* instruis. 

Journal of Gas Lighting. 

Journal of Horticulture. 

Lancet. 

Machinery Market. 

Master Builder. 

Mechanical Engineer. 

Mechanical World. 

Medical Press and Circulai. 

Millers* Gazette. 

Mining Journal. 

Motor Car Journal. 

Musical Standard. 

Nature. 

Notes and Queries 
Page’s Weekly. 

Pharmaceutical Journal. 
Photography. 

Practical Engineer. 

Produce Markets’ Review. 

Public Opinion. 

Queen. 

Railway News. 

Railway Times. 

Revue Industrielle. 

Royal Automobile Club Journal. 
Sanitary Record. 

Saturday Review. 

Science. 

Scientific American. 

Shipping World* 

Spectator, 

Sphere. 

Surveying. 

Surveyor. 

Textile Mercury 
Timber News. 

Woodworker. 


Fortnighilyi^ 

Agricultural News (Barbados). 
Brewers* Gazette. ^. 

Corps Gras Industriels. 

Finance Chronicle. ^ 

Irish Builder and Engineer. ^ ^ 

Jewellhr and Metalworker. 
Madrid Cientifico. 

Pmk Government Gazette. 
Qttinzahie Coloniale. 

Railways (Calcutta). 


Revue du Travail (Brussels). , 

West India Committee Circular. 

Monthly, 

Agricultural Bulletin (Singapore). 

American Exporter (New York). 

American Silk Journal. 

Architectural Review. 

Arms and Explosives. ^ ^ , 

Art Craftsman. 

Board of Agriculture Journal. 

Brewers’ Journal. 

Britannia. 

British Trade Journal. 

Building Societies’ Gazette. 

Bulletin de Colonisation comparee. 

Caterer. 

Cold Storage and Ice Trades Review. 
Commercial America. 

Concrete. 

Cooper’s Vehicle Journal. 

Co-partnersbip. 

Cotton (Atlanta). 

Councils’ Journal. 

Country and Town. 

Decorator. 

Dyer and Calico Pi inter. 

Educational Times. 

Electrical Magazine. 

Engineering Magazine. 

Engineering Review. 

Estate Magazine. 

Ferro-Com rete. 

Fotografia Ariistica (Turin), 
foundry Trade Journal. 

Gas and Oil Power. 

Giornale del Genio Civile (Rome). 

Ice and Cold Storage. 

Illuminating Engineer. 

Imperial Colonist. 

Indian and Eastern Engineer. 

Indian Review (Madras). 

Inland Printer (Chicago). 

International Sugar Journal. 

Investors Monthly Manual. 

Journal d’Agriculture Tropicale. 

Journal d’Hygiene. 

Leather. 

Leather Trades’ Review. 

Machinery User. 

Marine Engineer. 

Mercantile Guardian. 

Miller. 

Mois Scientihque et Industriel. 

Moniteur Scientilique. 

Musical Times. 

Oesterreichische Monatsschrift fur den Orient. 
Paper Makers’ Monthly Journal. 

Philosophical Magazine. 

Photographic Monthly, 

Photographic Times (New York), 
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Physical Review. 

Plumber and Decorator. 

Pottery and Glass (New York). 

Potfery Gazette. 

Process Engraver’s Monthly. 

Propri^t 4 Industrielle (Berne). 

Science Abstracts. 

Scientific Monthly. 

South African Engineering. 

Steamship. 

Symons’s Meteorological Magazine. 
TextDe Manufacturer. 

Textile Recorder. 

Watchmaker, Jeweller, and Silversmith. 
Water. 

Western Architect (Minneapolis). 
"World’s Carriers. 


Quarterlym 

Agricultural Journal of India. 
Colonial Office Journal. 
Edinburgh Review. 

Quarterly Review. 

Reliquary. 


Transvaal Agricultural Journal. 

West Indian Bulletin. 

~N£WSPAPXRS. 

African Mail. 

African World, 

Banbury Advertiser. 

Bombay Gazette I Overland Summary). 

British Australasian^ 

Ceylon Observer (Overland Edition). 

Englishman (Calcutta). 

Hindu (Madras). 

Home and Colonial Mail. 

London and China Telegraph. 

London Commercial Record. 

Madras Weekly Mail. 

Newcastle Weekly Chronicle. 

Nottinghamshire Guardian. 

Pioneer Mail (Allahabad). 

Shipping Gazette and Lloyd’s List (Weekly 
Summary). 

South Africa. 

Times of Ceylon (Weekly Summary). 
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Accidents in workshops, 64 

-f cotton spinning industry, 653, 792 

Addenbrooke, G. L.» Cantor Igciures, public 

supply of electric power in the United^ Kingdom, 696, 7x1, 
7 sB, 741; tyllabus, 150 

Addisy C. S.y ditc.y railway development in, China, 559 

Adlington, Mrs. M., tetter^ buried toads, 962 

Aerial flight, Cantor lectures by F. W. Lanchester, 997; 

syllabust 439; notice of nonopublication, 1009 
Aerial war-ships, 81 

Aeroplane, anticipation of the, 288, 344, 365 
Aeroplanes, difKculties in the construction of, by Herbert 
Chatley, B.Sc., 137 
Afforestation and employment, 306 

--—— and timber - planting in Great Britain and 

Ireland, paper hy Dr. J. Nisbet, .386 c 
in Italy, 1020 

report of royal commission, 210 

--Society of ArU and, 691 

. . — ' ‘ profits, 381, 400 

Afghanistan, viticulture in, 565 
Agricultural outlook, 1015 

— . . ..returns for 1909, 949 

Agriculture, books on (A. D. Hall), 982 
Albert medal, presented to Sir James Dewar, D.Sc., LL.D., 
P.R.S., by H.R.H. the Prince of Wales, President, 229; 
list of awards, 313, 347; award to Sir Andrew Noble, 
Bart., K.C.B., D.Sc., D.C.L , F.R.S., 627 ; annual report, 
680 ; presented to Sir Andrew Noble, by H.R.H. the 
Prince of Wales, President, 695 
Alcohol, industrial. 378 
—— ' ' and fibre from leaves, 310 

Aldred lecture On the principles of heredity as applied to 
the production of new forms of plants and animals, by 
Prof. Arthur Dendy, D.Sc., F.R.S., 525 ; annual report, 679 
Alexander, A. L , disc.t London milk supply from a farmer’s 
point of view, 90 

Allom, C., disc., English furniture: its design and construc¬ 
tion, 501 

Alverstone, Rt. Hon. Lord, G.C.M.G., patents act, 650 
Ambitty, 382, 400 

American society of mechanical engineers, 445 
Amherst of Hackney, Lord, obituary, 298 
Ampthill, Rt. Hon. Lord, G.C.S.I., G.C.I.E., chair, native 
man in Southern India, 4x7 

Andes and Amazon, resources of the. Paper by C. Reginald 
Enock, F.B.G.S, 479 

Animated photographs in natural colours,/a/er by G. Albert 
Smith, F.R.A.S., 70 
Antwerp and its shipping, 489 

Applied Art Section, work of, to be merged in general work 
of the Society, 27; annual report, 678 
Aramayo, F. A., disc., goldfields of Eastern Peru and 
Bolivia, 38 

Architectural and Topographical Society, 774 
Architecture of India, Buddhist and Hindu, paper by Prof. 
A. A, Macdonell, M.A., Ph.D., F.B.1A., 3x6; letter, ^6^; 
letter. Sir George Watt, C.I.B., M.B., LL.D., 379 
Art in the new Irish University, 2x3 

—, Indian, proposed conference on, letter, W. Coldstream, 
«67 

schools of, in India, the functions of, paper by Cecil L. 
Bums, 6 s9 

treasures, digging for ancient, Juvenile lectures, by 
Ptof. Charles Wnldstein, Lite.D., Ph.D., notice, 47* 
^IMut,g6i report, t$i, 169; annual report, 679 
Artisans, state assistance to Gerttan4,4s 


Artizans, training of, x 66 

Arts and Crafts, 24, 95, lio, 265, 362, 427, 50^, 596, 69s, 754 s 
84 o» 932. 993 

■ " -- exhibition society, 932 

Arts league. Imperial, 642 

Arundel, Sir Arundel T., K.C.S.I., disc., native^an» in 
Southern India, 424 ; disc., Ceylon : its industries and 
material progress, 461; disc., some phases of Hinduism, 
595 

Assam, Eastern Bengal and, industries and resources of, 426 
Association littOraire et artistique intemationale, 467 
Auctioneers, status of, 147 
Australia, rabbits and sheep in, 864. 

Australian preference for British goods, 1024 

-state debts, federation of, 993 

B. 

Bach, W., disc., goldfields of Eastern Peru and Bolivia, 38 
Bacon-cunng in Ireland, 286 

Baden-Powell, Major B. F. S., disc , mechanical flight, 58 
Bahia, cost of living in, 896 

Bainbridge, Emerson.///xr., goldfields of Eastern Peru and 
Bolivia, 39 

Balfour, B. R., disc., the island of St. Helena, 409 
Ball, Alfred £.. electric turret clocks, 911 
Bancroft, A. C., letter, weevils, 538 
Bank as executor and trustee, 226 
Banks and home industries, 079 

.. , private, ioit> 

Banking profits, 708 

Banner for Malvern priory church, 428 

Bannister, Richard, obituary, 981 

Baptie, Robert, letter, Canada as a field for British invest¬ 
ment and settlement, 725 

Barham, Sir George, J.P., chair, London milk supply from 
a farmer’s point of view. 83 

Barr, Sir David W. R., K.C.S.I., presentation to, of medal 
for his on ** Progress in tbe Native States of India 

during the past forty years,'* 20 
Barry, Arthur John, M.Inst.C.E., paper, railway develop¬ 
ment in China, 541; silver medal awarded to, forhts Paper, 
627 

Batsford, H., disc., English furniture : its design aird con¬ 
struction, 501 

Bayley, Sir .Steuart Colvin, K.C.S.I., C.I.E., rote of thanks 
to Chairman of Council, 20; cha/r, the problem of onem- 
ployment, 2x5; disc., some phases of Hinduism, 59s; annual 
meeting, 687 

Beadle, Clayton, and Henry P. Stevens, paper, hand-made 
papers of different periods, 293 
Bee disease, 694 
Belgium in the Far East, 839 

Bengal, Eastern, and Assam, industries and resources of, 426 
Bennett, T. J., C.I.E., the problem of Indian labour 
supply, 52r 

Bills of lading, cotton, 197 

Birds of India, paperhy Douglas Dewar, I.C.S., F.Z.S., 97 
Birdnood, Sir George^ K.C.I.B., C.S.I., AI.D., Ll^.X).,dtsc., 
the birds of India, ixi, chair, English furniture: its design 
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582; disc., the functions of schools of .art in India, 642; 
annual meeting, 6^7 ; a sunset on Matheran, 788; tbe 
Maliratta plough, 897, 9x9 ; cattle of Southern India, ^017 
1025 

Blair, W. N., Jnc., dew-ponds, 3^8 
Blundell, G., disc., dew-ponds, 337, 339 
Bolivia, British trade with, 26 

-—, goldfields of Eastern Peru and, paper by Sir W. 

Martin Conway, 29 
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Arts Connected with Building, edited by T. Raffles 
Davison, 670 

Beadle, Clayton, Chapters oit Papermaking, 123 
Bell Telephone, 565 

Bissiker, W., F.R G S., The British Empire {and Japan), 

309 

‘Boelter, W. R., The Rat Problem, 493 
Briggs, R, A., F.R.I.B.A., Homes ifor the Country, 507 
Burnet, Etienne, M.D., The Campaign against Microbes, 
726 

Carotti, G., a History of Art, 80, 774 
Clews, Henry, IX.D , Fifty Years in Wall-stret, 1*3 
Ceylon Handbook and Directory, 466 
Cowic, George A , M.A, B.Sc., The Fertilisation of Tea, 
466 

Dawson, A. Trevor, Lieut. R.N., the Engineering of 
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Enock, C. Reginald, F.R.G.S , The Andes and the 
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Guttmann, Oscar, M.Inst.C.£., F.I C., F.C.S., 8cc., The 
Manufacture of Explosives—Twenty Years' Progress, 

310 

HalK', C £., Notes from a Painter's Life, 774 
Harrison, Gen. Sir Richard, G C.B , C.M.G., Recollec¬ 
tions of a Life in the British Army, 80 
Hatt, J. Arthur H-, The Colorist, 9x8 
Jackson, F. Hamilton, The Shores of the Adriatic, 66 
Jago, William, Forensic Chemistry and Chemical Evi¬ 
dence, 10x9 

Kershaw, Richard, Special Hospitals, 693 
Morgan, Ben. H., The Trade and Industry of Australasia, 
x8s 

Moore, C.G , M.A., F.I.C., The Recognition of Minerals, 
982 

Proceedings of the First International Refrigerating 
Congress, 670 

Relics of the Honourable East India Company, 726 
Rowe, Eleanor, Chip-carving and other Surface Carving, 
44 

<Sl^elford. Frederic, B.Sc , M.Inst.C.E., Pioneering, 507 
Bindall, R. W , Bamboo for Papermaking, 64a 
Spinn^', K. D., A M.l.Mech.E., Drawings for Medium¬ 
sized Repetition Work, 918 
Stokes, Hugh, Art Treasures of London, z8s 
Sudborough, J. J.. Ph.D., D.Sc., F.I.C., .ind T. Campbell 
James, M.A., B.Sc., Practical Organic Chemistry,493 
Taylor, Frederic H., Private.House Electric Lighting, ^3 
Trade Secrets, Book of, 466 

Watt, Sir George^ C.I.E., LL.D., M.B., Commercial 
Products of India, 65 

Wardle, Sir Thomas, JJ?., Divisibility of Silk Fibre, 8x 
Webb, M. de P , C.I.E., India and the Empire, zsj 
Wells, Percy A., and John Hooper, Modern Cabinet 
Work, Furniture and Fitments, 98a 
Woods, I|. C , Washed by Four Seas, 123 
Wright,, Marie Robinson, the Old and the PerUi 
* 10 8 

Bosnia-Herzegovina, /o/tor by Archibald R. Colquhonn, 
F.R.G.S., SS3 • 

Bottle-makmg, 64 


Brabrook, Sir Edward W., C.B., presentation to, of medal 
for his /s/ar on old age pensions, 20 
Brandy, 367 

Brenan, Byron, C.M.Gt, railway development iu China, 

558 

Brewer, H. C., paj^r, Gothic art in Spain, 186; silver medal 
awarded to, for his paper^ 627 
Briquettes, production of, 652 
British capital and settlers, openings for, 9x7 
Brough, J. R., disc.^ the problem of unemployment, 223 
Brown, A. C., disc.^ the application of the microscope to the 
study of metals, 357 

Brown, Sir Hanbury, K.C.M.G., presentation to, of medal 
for his paper on irrigation in Egypt under British direc¬ 
tion, so 

Bruce, Eric Stuart, paper, mechanical flight, 49 

Bryan Donkin fund, 400 

Buchanan, Robert, presentation to, of medal for his paper 
on the application of science to foundry work, 20 
Buddhist and Hindu architecture of India, papet by Prof. 

A. A. Macdonell, M.A., Ph.D., F.B.A., 3x6 
Budget and home industries, 536 
Bulgaria and British trade, 41 

Burne. Major-General Sir Owen Tudor, G.C.I.B., K.C.S.I., 
obUu $fy, 268 

Burns, Cecil L^, paper, the functions of schools of art in 
India, 629, 647 ; silver medal awarded to, for his paper, 627 
Business, slipshod methods, 197 

C. 

Cables, submarine, injuries to, 24 
Cacao beetle, 56$, 579, 793 
Calico, Persian, 489 

Camberwell school of arts and crafts, 266 
Camels, use of, for transport in Turkey, 991 
Canada as a fleld for British investment and settlement, 
paper by J. Obed Smith, 600 ; letters, Robert Baptie and 
Ernest H. Scammell, 725 

, conservation of natural resources of, 9x8 

-, northward expansion of, 42 

Canals and waterways, XO07 

Cantlie, James. M.A., M.B., C.M., F.R C.S., D.P.H., 
paper, the part played by vermin in the spread of disease, 
202 

Cantor Lectures: —^Annual report, 679; notice of publi¬ 
cation of reprints, 469,1009 

xst Course:—^twenty years* progress in explosives," 
by Oscar Guttmann, M.Inst.C.B., F.I.C., F.C.S., xx3» 
123 Z5t, 170; syllabus, 46 

2nd Course:—“ ITie public supply of electric power in 
the United Kingdom," by G. L. Addenbrooke, 
M.I.S.E., 696, 7it, 728, 74X; syllabus, i$o 

3rd Course:—** Modern methods of artificial illumina¬ 
tion," by Leon Ouster, A.M.I.B.E., 757. 775 . 795 . «* 5 » 
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4th Cooxse: — " Steam turbines," by George Gerald 
Stoney, B.E., M.Inst.C.E., M.I.E.E., 9St, 964, 983; 
syllabus, 368 

5th Course: —" Aerial flight," by F. W. Laachetter» 
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Capital abroad, British, 665 

Carey, A. £., M.Inst.C.B.| F.G.S,, letters, dew-ponds, 364, 
399 .465 
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Carriage, amphibious, 579,598 

Carrington, Bari, K.G., G.C.M.G., chair, production of 
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Carruthers, J. B.,'idisc^, the resourees of the Pemvian Andet 
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——special features loflfomiibiqntem of 9^, 
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Ceylon: iti industries and material progress, John 

Ferguson» C.M.G., 447 
Chadwick trust, annual report, 664 X 
Chapman, Henry, obituary, 66 

Chapman, S.. loiter^ railways of the United Kingdom, axa 
Chatley, Herbert, B.Sc., difficulties in the construction of 
aeroplanes, 137 

Chatterton, A., disc., the function of schools of art in India, 

645. 648 

Child labour, 287, 342, 694 

China and India, trade and traffic between, 688 

■ . , great Wall of, 503 >' 

—railway development in,by Arthur John Barry, 
M.Inst C.E., 54t 
Chinese agriculture, 914 

Chisholm, Robert, F.K.I.B.A., disc., the functions of schools 
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Christie, John, disc., hand-made papers of different periods, 
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Christison, O. W., Utter, the problem of Indian labour 
■MPP*y* 5^4 
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Cinematographic films, new material for, 78 
Clark, Theodore Minot, obituary, 96a 
Clay, refractory, products industry in Belgium, 562 
Cleather, Gabriel Qt., paper, the musical aspect of drums, 
370 ; silver medal awarded to, for paper, 627 
Clock (world's time indicator), 839 

-, electric turret, by Alfred K. Ball, 911 
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Clougber, T. K., disc., Canada as a field for British invest¬ 
ment and settlement, 6ao 

Clowes, W. C. K , M.A.. elected member of council, 3C9 
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Coal and taxation, (65 

-- cutting by machinery, qt6 

-- exports, 665, 739 

— fields of Turkey, 750 
—— industry, 866 

-- trade and eight hours Act, 578, 6aa, 708, 723, 772 

Coalite, 709 

Cobb memorial fund, annual report, 684 > 

Coldstream, W., Utter, proposed conference on Indian art. 
667 

Colliery certificates, X024 m < 
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report, 677; list of committee, 951 

xst Meeting :—** The production of wheat in the British 
Empire," by Albert £. Humphries, 229 
and Meeting Ceylon : its industries and material 
progress," by John Ferguson, C.M. G., 447 
3rd MeetingThe road to South African Union," by 
llie Hon. Charles Gideon Murray, 469 
4th Meeting:—" Canada as a field for British investment 
and settlement," by j. Obed Smith, 600 
Colonial trade (French), 179 
“ Colorist," Utter, J. Arthur H. Hatt, 1025 
Colquhoon, Archibald, F.K.G.S., paper, Bosnia-Hcrze- 
govina, 153 

Concrete aggregates, special commission, sxo 

-piling, X 47 

" - - " reinforced, 225 
Congress, international food, 7^6,10x4^ 

Conver8astone» notice, 495, 567, 581,6t8; report, 671; annual 
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Conway, Sir WUliam Martin, M.A,* F.S.A., F.K.G.S., 
paper, the goldfields of Eastern Peru and Bolivia, 29 
Co-partnery, 491, $80, 713 
Copra, 75fi> 773 , 763 

Cottiiigham, Captain H , Utter, buried toads, XOX7 
Cotton, bills of lading, 197 
" - conciliation board, 507 
.»fsrop, 665, 866 
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-- ginning and baling, 773 * 

-- growing in North China, 265; wilh«n the empire, 537 

-in Egypt, 26, 566 • 

-industry, 44, X2a, xoo8, X023 

-mills, short time in, 708, 771, 980 

-- spindles and weaving rates, 225 

-spinning trade, 377 

---industry accidents, 653, 792 

-, standardising, 63 

-supplies, 224 

Council, 1908-9, 1; Sir William II. Preece, K.C.Ibi F.ll.S., 
elected a member, 27 ; the Hon. C. Parsons, M.A., elected 
a member, 229; W. C. K. Clowes, M.A.. elected a member, 
369; report, 672 ; 1909-10, elected. 688 ; annual report. 685 ; 
Sir William H. White, K.C.B., F.R.S.. re-eh*cted chair¬ 
man, 727 

Cox, Harold, M.P., disc., the commercial relations between 
France and Great Britain, 281 ^ 

Craigie, Major P. G , C.B., disc., production of wheat in 
the British Empire, 25X ; future wheat supply of the world, 
890 

Cretonnes, 363 

Cross, John, disc., the commercial relations between France 
and Great Britain, 280 
Cuir bouilli, 429 

Cunningham, Lieut. Col. Allan, disc., the application of the 
microscope to the study of metals, 357 
Cupolas and domes, difference between, 624 
Currie, Sir Donald, G.C.M.G., obituary, 444 
Cutch industry of Borneo, 737 ’' 

Czarnikow, C«'csar, obituary, 465 

D. 
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Day, Lewis Foreman, F.S.A., presentation to, of medal for 
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disc., the functions of schools of art in India, 644 
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667 
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Deepebund, Vecrchund, C I.E., obituary, 81 
Dendy, Arthur, D.Sc., F.R.>»., Ald^ed lecture, on the prin¬ 
ciples of heredity as applied to the production of new forms 
of plants and animals, 525 
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dc Wesselitsky, G., disc , Bosnia-Herzegovina, 262 
Dew-ponds,/o/rr by George Hubbard, F.S.A., F.R.I.B.A., 
330; letters, A. E, Carey, M.Inst.C.E., F.G.S., and John 
Leeming, 364, 365 ; letter, George Hubbard, 380; letter, 
A. E. Carey, 399; Utter, George Hubbard, 429; Utter, 
A. E. Carey, 465, article and correspondence in Nature 
and the Field, 503 ; letters, George Hubbard, 538, 564; in 
Gibraltar, 6 qi, 810 

Dewar, Douglas, I.C.S., F.Z.S., paPer, the birds of India, 
97; silver medal awarded to, for his paper, 627 
Dewar, Sir Jarpes, D.Sc., LL.D., F.R.S., Albert merlal pre 
sented to. by H.R.H., The Prince of Wales, President, 229 
Die-sinking, material for, 668 

Dilke, Sir Charles Wentworth, B&rt., M.P., chair, afforesta¬ 
tion and timber-planting in Great Britain and Ireland, 385 
Disease, part played by vermin in spread of, paper, by James 
Cantlie M>A.. M.B., F.K.C.S., aoa 
Doat. Taxilc, pottery, 95 

Dogfish, commercial uses of, 4x1 ^ ^ 

Domesday book, new, 866 

Drawing Society, Royal, 445 ^prizes for, annnal report, 683 
Drums, musical aspect of, paper \>y Gabriel G. Cleatheg 370 
Drying plant for India, 410 

Dudfield, Dr. R„ disc., London milk supply from a farmer's 
point of view. 91 , 

Durham, Miss Edith, disc., Bosnia-Herzegovina, 262 
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Durning'Lawrence, Sir Edwin, Bart, 
ponds, 320 

Dymond, T. S., i/isc,, dew-ponds, 337* 33 ® 

^ E. 

Earthenware for clothing purposes, 466, 49a 
Earthquake buildings, 196 
Earthquakes, duration and direction of, ad 
Eaaton, E, G., L.C.C., dtsc.^ London milk supply from a 
farmer’s point of view, 9a 
Easton, W. M. Graham, empire notes, 95 ® 

Ecuador, roilway in, 264 
Egerton, Earl, obituary ^ 399 
Egg industry, Danish, 441 
Egypt, cotton in, a6, 566 
- - , water traffic in, 146 

Eight hours act and coal trade, 398, 57 ®! 70 ®» 7 * 3 » 

73 ®* 77 * 

Electric lamp, early pattern of, 49a 
I . driving, 1006 

■ . . lighting amendment bill, 739 

, ,11 power in the United Kingdom, public suppl)’ of. 
Cantorlectureshy G. L. Addenbrooke, M.I.E.B., 696, 711* 
728, 741; syllabust 150 
Electrolysis in laundries, 740 

Elephant, intelligence of the, 43 ® > l^Her, William Houlston 
Morgan, 491 

Elevators, wheat, for India, 360 ; letter^ Sir George Watt, 
C.I.E., M.B., LL.D., 381 

connotation of the term, 344. 366 


Elgar, Francis. LL.D., F.R..S:, obituary^ 198 
Elstob, Charles, corw/Wswcc, working of the Patents Act, 
167 

Elwes, H. J., F.R.S.,afforestation and timber-plant- 
in Great Britain and Ireland, 395 
Embankments of river Thames, 343, 655, 668 
Embroidery, British and foreign, 180 
Emigration, military pensioners and, 995 
Empire notes, 917, 994; letter^ W. AI. Graham Easton, 950 
Enamel and glass, distinction between, 388. 310. 344 
Engineering amalgamation proposed, z66 
Knock, C. R., dtsc,^ goldfields of Eastern Peru and Bolivia, 
38 ; paperf the resources of the Peruvian Andes and 
Amazon, 479; Canada as a field for British invest¬ 
ment and settlement, 620; silver medal awarded to, for his 
paper, 627 
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results, 6a8, 727; annual report, 683; report on, 935 * 
time-table for 1910, 727 

Music, practical, 1908 and sgog, annual report, 68j, 684; 
report, 1909, 695 

KrVtf - Foee, in modern languages, 1909, annual report, 683 ; 
results, 963 

Excavations, digging for ancient art treasures, juvenile 
lectures by Prof. Charlet Waldstein, Litt.D., Ph.D., 
notice, 48; syllabust g6; report, 151,169 
Excise duties, change in, to 17 

Executor and trustee, bank as, 226; companies as, 44S 
Exhibition, Building trades, 505 

, n . --, Brussels, 191c, 694 

Christmas (Arts and Crafts), 95 
Imperial international, 1909, S09; arts and crafts 


Exhibitions, forthcoming international, 811 
---, international, loxa 

Explosives, twenty years* progress in, Cantor lecturfs y 
0«ar Guttmann. M.Intt.C.E., F.I.C.. F.C.S.. nj. M5. 
142. 170; syllabus, 46 , . x 

Eyde. Herr Samuel, Ai/er, the manafMtore of nitrate* 
the atmoipbere by the electric arc, ,6*; Mlver medal 
awarded to, for bis Paper, 6*7 

F. 

Factory acts and Australian competition, 444 
Factories, lighting up of, 961 

« Farmed” land, shrinkage of, 39 ® . , u 

Farmer, Prof. J. B., F.R.S., disc., affote*tation and Umber- 
planting in Great Britain and Ireland, J96 
Farmers and shops, 465 
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material progress, ,47: disc., the problem ot Indian labour 
supply,5>a 

Ferro-concrete bridge in Burma, 050 
Fig industry ot Smyrna, 753 
Finance, annual repojrt, 6®? 

Financial statement, 1908-9, 657 
Fire sprinklers, autoro.Ttic, 288 

-extinguisher, new, 689 

Fire-walking, 365* 4*5» 4®®» 5o6, 655 

Fisheries, sexi, 961 

Fishguard and the Cunard Company, 740 

Fishing industry, Norwegian, 1013 

Fleur-de-lis, genealogy of, 414 . . 

Flight, aerial, Cantor Lectutes by F. W. Lancheiter, 997 f 
syllabus, of non-publication, 1009 

_difficulties in the construction of aeroplanes, by 

Herbert Chatley, B.Sc., 137 

mccb.'inical, paper by Eric Stuart Bruce, 49 
Florence, trade of, 40 
Forestry at Oxford, 345 
Forests, by-prodnets of Indian, 97® 

Fortcscuc, Hon. Dudley Francis, obituary, 343 
Foster, W. A. T., disc., hand-made papers of different 
periods, 303 

Fothcrgill, prize, for life-saving apparatus, eSz 
France and Great Britain, commercial relations of, paper by 
M. Yves Goyot, 272 

Fremantle, Solwyn Hpwe. LC.S., papei, the problem of 
Indian labour supply, 5*0» awarded to. for 

bis paper, 627 

Fruit, small, in the United Kingdom, 401 
Fuel, liquid, 598 

Furniture, English! its design and conitruction—ancient and 
modern,by Percy A. Wells, 495 


at, 69a 


ironmongery and hardware, 755 
Japanese, in London, 19x0,4x0 
Munich international art, 226 
>, Nancy, 226 


. --, town planning and housing, 694 

-y—Venice international art, noiicet 66 

.. ■ Vienna international shooting and field aporta# 

1910,4*5 • 

Ei^^Biona, cplonialy and their utes, , 99 S 


G. 

Galloway, Prof., presentation to, of Shaw medal, 28 
Galton, Lady, obituary, 199 

Gardner, W. N., disc., the application of the microscope to 
the study of metals, 357 
Gas V. electricity, 708 
-engines for steel works, 724 

Gaster, Loon, A.M.LE.E., disc., London milk supply from 
a farmer’s point of view, 90; Cantos lectures, modem 
methods of artificial illumination, syllabus, 227; lift of 
exhibitors, 291, 3 * 6 » 34 ® \ 757 . 775 * 795 > ®* 5 . ® 43 . 86? 1 
the commercial relations ofi France and Great Britain, 
a8i ; disc , dew-ponds, 33 ®. 339 1 disc., the manufacture of 
nitrates from the atmosphere by the electric arc, S 7 S 
German competition^ 43 

Giffen, Sir Robert, K.C.B., LL.D., F.R.S., ekair^ theoom^ 
mercial relations ofiFrance and Great Britain. 27* 
Glazebrook, R. D,Sc», F.R.S.» cAoirv » 

cation of the microscope to the study of metals, 34$ 

Glazier’s lead vice, 579 
Gold- and silver-smiths* work, 63 
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Gold 6 eId 8 of Eastern Peru and Bolivia, 'paptr by Sir Martin 
Conway, 39 

Goldinif, H. F., disc,^ the application of the microscope to 
the study of metals, 357 
Gorham, A., disc.^ dew ponds, 338 
Gothic art in Spain, paper hy H. C. Brewer, x86 
Goulding, Frederick, obituary, 365 
Gourds as wild duck decoys, 565, 579 
Gray, Robert Kaye, annual meeting, 688 
Guinness and Son, Ltd., 793 

Gupta, Krishna Govinda (Member of the Council of India), 
paper, some phases of Hinduism, $82; silver medal awarded 
to, for his paper, 627 

Guttmann, Oscar, M.lnst.C.E., F.I.C., F.C.S., Cantor 
lectures, twenty years’ progress in explosives, 113,125, 152, 
X70; syllabus, 46 

Guyot, Yves, paper, commercial relations of France and 
Great Britain, 272; silver medal awarded to, for his paper, 
627 


H. 


Hadaway, Mrs., presentation to, of medal for heron 
developments in the art of jewellery, 20 
Hall, A. D., disc., the manufacture of nitrates from the 
atmosphere by the electric arc, 574 
Hannon, P. J. H., disc,, the road to union in South Africa, 
478 ; disc., the problem of Indian labour supply, 523 
Hansen, Prof. Emil Chr., M.D., Ph.D., obituary, 866 
Harvest of 1909, 916 

Hatt, J. Arthur H., leiUr, the "Colorist,” 1025 
Havel], £. B., disc,, the functions of schools of art in India, 
645 

Hele-Shaw, Prof. H. S., LL.I 3 ., K.R..S., and Douglas 
Mackenzie, presentation to, of medal for their paper on 
the problem of road construction, with a view to modem 
and future requirements, 20 

llendiey, Col. T. H., C.I.E., dtu., Buddhist and Hindu 
architecture of India, 327 ; letter, the function of schools of 
art in India, 649 

Heredity, principles of, as applied to the production of new 
forms of plants and animals, Aidred lectute, by Arthur 
Dendy, D.Sc., F.K.I., 525 

Herkomer, Prof. Sir Hubert von, C.V.O., D.C.L., R.A., 
chair, the functions of schools of art in India. 629 
Hicks, Miss M., disc,, the problem of unemployment, zat 
Hicks, S.,disc., English lumtture* its design and construe* 
tion, 50t 

Hindlip, Right Hon. Lord, rharr, Canada as a held for 
British investment and settlement, 600 
Hinduism, some phases of, paper by Krishna Govinda Gupta, 
5H2 

Holdich, Sir Thomas H., K.C.M.G., K C.I.E., C.B , disc., 
Ceylon : its industries and material progress, 463 
Horae arts and industries, 596 

Home industries, 43, 63, 79, X2X, 146, 166, 196, 210, 224, 286, 
307 » 342. 377 i 30®. 4 * 2 , 44 a» 463. 49®, 536, 563, 577, 622. 653, 
665, 708, 72 J, 738, 772, 791, 8x2, 865, 894. qi5, 048, 960, 979. 
XO06,10x5, 1023 

Hop cultivation in the United States, 149 
~—industry, 773 
— substitutes, 724 
Hone breeding, Belgian, 535 
Hovenden, Robert, obituary, 44 

Hubbard, George, F.S.A., F.R.I.B.A., dew<-pond8, 

• 330; letters, 380,429, 538, 564; silver medal awarded to, for 
hit paper, 627 

Hubert, M. Lucien, presentation to, of medal for his paper 
on the r&le of France in West Africa, ao 
Httlett, the Hon. Sir J. Liege, M.L.A , disc., the road to 
j|. union in South Africa, 477 

%lumo, Major Martin, chair. Gothic art in Spain, 185 
Ihtttiaphireyt, H« Leonard, disc., the problem of unemploy¬ 
ment, ail 


Humphries, Albert £., paper, the production of wheat jn the 
British Empire, 230; letter, 283 
Hydrogen, practical applications of, 466 


I. 

Illuminating engineering society for England, 311, 896, 1020 ' 
Illumination, modern methods of artificial. Cantor lectures 
by Leon Gaster, A.M.I.B.E., 757,775,795,8x5,843,867; 
syllabus, 227; list of exhibitors, 291,316, 348 
Illumination, ornamental writing, 267 ^ 

India, architecture of, Buddhist and Hindu, paper by*Prof. 

A. A. Macdoncll, M.A., Ph.D., F.B.A., 316; letter, 363 
India, birds of, paperhy Douglas Dewar, I.C.S., F.Z.S,, 97 

--, free trade and, 366 

-, minerals of, 04 

--, schools of art in, the functions of, paper by Cecil L. 

Burns, 629 

-, tea cultivation in, 265 , 

Indian art, proposed conference on, letter, W. Coldstream, 
667 

Indian labour supply, 'problem of, Paper by Selwyn Howe 
Fremantle, I.C.S., 510 

India.n Seciion:—A nnual report, 675; list of committee, 

919 

ist Meeting -—‘'The birds of India,” by Douglas Dewar, 

I.C.S., F.Z.S . 97 

2nd MeetingThe Buddhisf and Hindu architecture 
of India,” by Prof. A. A. Macdonell, M.A., Ph D., 
F.R.A., 3x6 ; letter, 363 ; letter. Sir George Watt, 
C.I.E., M.B., LL D., 379 

3rd MeetingNative man in Southern India,’* by 
Edgar Thurston, 417 

4th Meeting.—" The problem of Indian labour supply,” 
by Selwyn Howe Freemantlo, I.C.S., 5x0 
5th Meeting • - Some phases of Hinduism,” by Krishna 
Govinda Gupta, 582 

6th Meeting1 he functions of schools of art in 
India,” by Cecil L. Burns, 629 
Inebriates, treatment ot, 263 
Institute, iron and steel, 934 
Insurable interest, 378,653 
Insurance against unemployment, 308, 577 
-- cheapening. 399 

— - -companies and workmen’s compensation, 740 

-companies, mushroom, 980 

-, fire, with profits, 666 

-funds, foreign shipowners and, 6 qo 

-German state, 196 

-, loss of profits through disturbance of business 

by fire, 

- ■■ — 4 .arine, 578 

-^ jiovcments in 1908, 197 

- of live-stock, 537 

— of the poor, 048 
Post-office, 64 

-, reform, 623 

-, state and fire, 225 

-, workman, in Germany, 286. 740 

Investment .and house purchase companies, 122 
Ireden, W., disc , goldfields of Eastern Peru and Bolivia, 39 
Irgens, Johannes (.H.E., the Norwegian Minister), disc,, the 
manufacture of nitrate from the atmosphere by the electric 
arc, 574 

Iron and steel work in the United Pro\inco8 of India, 77 
Isemonger, Miss, presentation to, of medal for heron 
” Lace as a modem industry,” 20 't 

Ital>, foreign trade of, 341 


J. 

James, Sir H. Evan M., K.C.LB*, C S*l,, chair, birds of 
India, 97 t 

Jamieson, J. W., disc., railway development in China, 560 
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Japan* British machinery in, 774, xoa6 

-, wages and living in, 45 

Japajpese competition, 167^ , 

Jebh, Richard, presentation to, of medal for his on 

** The imperial problem of Asiatic immigration/* to 
Johnsoni Sir John Henry, obituary, g62 
Jones, John, obituary, 896 
Journaly notico of covers for, a8 

Juvenile lectures, digging for ancient art treasures, by Charles 
Waldstein, Litt D., Ph.D., notice, 47; 96; report, 

annual report, 679 

K. 

Kapok lifebelts in Royal National T.ifeboat Institution, 981 
— — — ; production of, in Java, 737 

Keith, A. Berriedale, M.A., B.C.L., presentation to« of medal, 
ior hXs paper on the development of Colonial self-govern* 
« ment in the zgth century, 20 
Kerman, South Persia, British trade in, 626 
Kinematography, animated photographs in natural colours, 
paper hy G. Albert Smith, F.R.A S., 70 

L. 

Labour exchanges, 307, 398, 724 
Lac, 660 

Lace exhibition at Mansion •house, 903 
-industry, Tuscan. 790 

Lagden, Sir Godfrey Yeatniaii,K.C.M.G., chair, the road to 
South African union, 469 

I<amb, David, dtst., the problem of unemployment, 22a 
Lamb, Sir John Cameron, C.B., C.M.G., ckatr, animated 
photographs in natural oolours, 70; disc,, the road to union 
in Scuth Africa, 478 

l^anchester, F. W., Cantor Lectures, aerial flight, 997; 

sy/tabus, 439 ; nofuc of non-publication, 1009 
Lawrence, Henii’ S , I.C.S., presentation to, of medal for his 
paper on Indian agriculture, so 
La Touche. Sir James J.D., K.C.S.I., presentation to, of 
medal for his paper on the united provinces of Agra and 
Oudh, so 

Law, J. A., C.P.A., paper, patents revoked and compulsory 
working under the new Act, 164 
Leather industries, university of I.eeds, department of, X022 
Ledger, George, disc,, the commercial relations between 
France and Great Britain, 281 
Lee, Arthur, J.P., obituary, 794 

Lee-Wamer, Sir William, K.C.S.I., chair, digging for 
ancient art treasures, 170; disc , native man in Southern 
India, 424 ; dnc., the problem of Indian labour supply, 
523 ; ckatr, the functions of schools of art in India, 847 
Leechman, G. B., disc., Ceylon : its industries and material 
progress, 462 

Leeming, John, letter, dew-ponds, 365 

Lewis, John J., disc , the problem of unemployment, ass 

Library, contributions to, S48' 

License, alcoholic, taxation, 490 
Licorice, 1 urkish, 664 

Lifebelts in Royal National Lifeboat Institution, Kapok, 981 

Light dues and shipowners, a88 

Lithographic stone industry, 791 

Living, coat of, in French towns, 425 

Livtng-in system, 308 

Lloyd, Frederick J., disc., Xkindon milk supply from a 
farmer’s point of view, 90 
London county council scholars, craftwork by, 755 
London Institution, ai^pual report, 684 

. . . passenifer transport qompanies, 443 

. "Ti- traffic, 60, ist 

Lottery in Italy, 736 
Lunacy, reg;K>rt of commissioners in, 990 
LuttfnAH'Johnson, H.,M/isc,, the problem of unemployment, 
att; disc,, the problem of Indian labour supply# sax 


M. 

McConnell, PrimroSc, B.Sc., F.G..S., paper, London milk 
supply from a farmer’s point of view, 84 
Macdonell, Prof. Av^A., M.A., Ph.D., paper, 

Buddhist and Hindu architecture of India, 3x6; letter, 
363 ; silver medal awarded to, for his paper, 637 
M'Dougall, Sir John, L.C.C>, production of wheat in 
the British Empire, 350 

Mackenzie. Douglas, and H. S. Hele-Shaw, LL.D., F.K.S., 
presentation to, of medal for their paper on the problem of 
road construction, with a view to modern and future re¬ 
quirements, so 

McLean, Robert Craik, letter, early steam navigation, 1025 
McRobert, A., letter, the problem of Indian labour supply, 
.S *4 

Machiner>’ cleaning, 805 

Magnus, Sir Philip, M.P., vote of thanks to Chairman of 
Council, so > 

Malay States, mineral and agricultural development of, 145 
Manchester canal, 580 
Manufacturers’ day in Victoria, 918 
Manuring, relationshipiof, to meat production, 946 
Marine designing by geometrical drawing, 343 
Markham, Sir Clements, K.C.B., F.R.S., chatr, the resources 
of the Peruvian Andes and Amaron, 478 
Marks of origin in France, 65 

Martin, William, M.A,, LL.D., presentation to, of medal for 
his paper on the law of treasure trove, so 
Matheran, a sunset on. 788 

Matthews, A. H. London milk supply from a farmer’s 

point of view, 9a 

Matthews, Ernest R., F.R.S B., presentation to, of medal, for 
his paper on the use of reinforced concrete for engineering 
and architectural construction in America, 20 
Maxim, Sir Hiram, dies., mechanical flight, 56 
Maxwell, Sir Herbert, disc., afforestation and timber- 
planting in Great Britain and Ireland, 394 
Meat boycott, 196 

-industry, lectures on the history of, 66 

——— production, relationship of manuring to, 946 

-supplies, 63, 563 

Ml- DAI s ;— 

Albert medal presented to Sir James Dewar, D.Sc., 
LL.t>., F.R.S., by H.R.H. the Prince of Wales, 
President, 229; list of awards, 3x3, 347; awarded to 
Sir Andrew Noble, K.C.B , D.Sc., D.C.L,, F.R.S., 
627; ann%l report, 680; presented to Sir Andrew Noble 
by Prince of Wales, 695 
Shaw, presentation of, to Prof. Galloway, »8 
Society’s silver medals for papers read, session 1907-8, 
presented, 20; 1908-9 awards, 627 ; annual report, 680 
Meerschaum industry in Germany, decline of, 43 
.. —-, Turkish, deposits, 411 

Mees, C. E. Kenneth, D.Sc., F.C.S,, presentation to, of 
medal for his paper on screen-plate colour photography 
20 

Mbbtings of the 15STH Session :— 

Annual Meeting [notice), 627; report of meeting, 671 
Colonial SBC'CiON-(za#» ”Colo;iial ”) 

Indian Section [see ** Indian*’) 

- Ordinary :—Annual report, 67a 

zst MeetingNaval construction,” by Sir William H. 

White, K.C.B., F.K.S., Chairman of the Council, 6 
and Meeting :—*< The goldfields of Eastern Peru and 
Bolivia,” by Sir W. Martin Conway, M.A., F.S.A., 
F.K.G.S., aB 

3rd Meeting:—’’Mechanical flight,” hy Eric Stuart 
Bruce, M.A., 47 

4th Meeting” Animated pbotographa in natural 
colours,*’ by G. Albert Smith, F.R.A.S., 70 
Sth Meeting :*—** London milk supply from a farmer'^ 
point of view,’* by Primrose McConnelJ, B.Sc## F.G.S*t 
83 
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Mbbtinos {cfinftnMilf) 

6th Meeting Gothic art in Spain,*’ by H. C. Brewer, 
185 

7th Meeting:—“The part played by ve^knin in the spread 
of disease,” by James Cantlie, M.A., M.B., C.M., 
F.R.C.S.. D.P.H., 201 

8th Meeting The problem of unemployment,** by 
Bolton Smart, 215 

9th Meeting:—“ Bosnia-Herzegovina,** by Archibald 
K. Colquhoun, F.R.G.S., 253 
xoth Meeting;—“The commercial relations of France 
and Great Britain,” by M. Yves Guyot, 27X 
11th MeetingHand made papers of different 
periods,” by Clayton Beadle and Henry P. Stevens, 

9Q2 

I2th Meeting:*—** Dew-ponds,” by George Hubbard, 
F.S,A.,F.R.t.B.A., itq 

13th Meeting:—** The application of the microscope to 
the study of metals,” by Walter Rosenhain, 348 
X4th MeetingThe musical aspect of drums,” by 
Gabriel G. Cleather, 370 

15th Meeting Afforestation and timber planting in 
Great Britain and Ireland,” by Dr. J. Nisbet, 385 
i6th Meeting:—” The island of St. Helena,” by John C. 

Melliss, M.Insk.C.E., F.G.S., 403 
T7th Meeting:—“ The resources of the Peruvian Andes 
and Amazon,” by C. Reginald Enoclc, F.R.G.S , 478 
x8th Meeting:—” English furniture: its design and con¬ 
struction-ancient and modern,” by Percy A. Wells, 

405 * 

19th Meeting“ The principles of heredity as applied 
to the production of new forms of planth and animals *’ 
{Aldr^d lecfuie), by Arthur Dendy, D.Sc , F.R.S., 52^ 
aoth Meeting:—“Railway development in China,” by 
Arthur John Barry, M.Inst.C.E , 54X 
2ist Meeting:—“The manufacture of nitrates from the 
atmosphere of the electric arc,*’ by Herr Sam Eyde, 

567 

Melliss, John C, M.Inst.C.E, F.G.S., /a/er, the island 
of St. Helena, 404 

Members, list of, notice, 47 ; annual report, 685 

— —-, honorary royal, annual report, 685 

Memorial tablets of London County Council, 183, 269, 756, 
814 

Menzies, G. K., appointed assistant secretary, annual 
report, 686 , 

Mercier, Dr. Charles, award of Swiney Prize, i8s 
Messel, Dr. Rudolph, disc.^ the manufacture of nitrates from 
the atmosphere by the electric arc, 574 
Messervy, Henry, obituary, 382 
Metal work and jewellery, recent, 428 
Mice, Japanese waltzing, 383, 439, 444 

Michell, the Hon. Sir Lewis, disc., the road to union in 
South Africa, 476 

Microscope, application of, to the study of metals, paperhy 
Walter Rosenhain, 349 

Midleton, Lord, chair, the problem of Indian lauour supply, 

5x0 

Miers, Principal H. A., D.Sc., F.R.S^, the place of research 
in education, xoxo 

Migration within the Empire, proposed imperial conference 
on, 9x7 

Mijatovich, Chedomille, disc,, Bosnia-Herzegovina, s6x 
MUk supply from a farmer's point of viesr, London, paperby 
Primrose McConnell, B.Sc., F.G.S., 84 
— bill and dairy farmers, 654 

-supply* 949 

Miners* bill, 80, xtx 
Miners and the new act, 398 
of India, 94 

literal output of United Kingdom, 1907, 65; 1908, 753 
• ^1 ' springs of Palestine, 536 
Mines and quarries. 753 
Mining industries of Bolivia, 7s c 


Mining industries of Greece, 863 < • 

Mohair industry, Turkish, 576 

Molloy, Harry J, M.I.Mech.E., Assoc.M.Inst.C.E., o^i- 

uary, 624 

Monteath, Sir James, K.C.S.l., Utter, the Mahratta plough, 
934 

Moore, R. A. L., disc., some phases of Hinduism, 595 
Morgan, William Houlston, letter^ the intelligence of the 
elephant, 491 

Morocco, British trade \\ ith, 8x 
Mothers, necessitous, bill, 443 
Motoring in Italy, ^7 
Mulready prize, annual report, 682 

Murray, the Hon. Charles Gideon, paper, the road to South 
African union, 469 ; silver medal awarded to, for his paper, 
627 

Museum, new Victoria and Albert, 754 
Mutton-bird industry, Australian, 752 

N. 

Naples, commercial development at, 651 
Natal wool trade, 145 

Natii'e man in Southern India, paperhy Edgar Thurston, 417 
Naval construction : chairman’s address, by Sir William H. 
White, K C.B., F.R.S., 7 
- armaments and trade, 464 
Navy and shipbuilding, 166 
New gallery, arts and crafts at, «;o4 
Newman, P., R.B.A., disc.. Gothic art in Spain, 194 
Nice and the Riviera, trade of, 751 

Nisbet, Dr. J , paper, afforestation and timber-planting in 
Great Britain and Ireland, 386 
Nitrates, manufacture of, from tbe atmosphere by the elec¬ 
tric arc, paber by Herr Sam Eyde, <>68 

-, artificial, 773 

- ■ from air, 895 

Nitrogen from the air, 621, 8^2 

Noble, Sir Andrew. Bart, K.C.B., D.Sc., D.C.L., F.R.S., 
award of the Albert Medal to, 627; medal presented to, by 
H.R.H. the Prince of Wales, president. 695 
North London exhibition trust. 509; annual report, 652 

O. 

Oniri'AR\ :— 

Annual report, 686 
Amherst of Hackne>, Lord, 198 
Bannister. Richard, 98c 

Burne, Maior-General Sir Owen Tudor, G.C.I.E., 
K.C.S.I., 268 
Chapman, Henry, 60 
Clark, Iheodore Minot, C62 
Currie, Sir Donald, G.C.M.G., 444 
Czarnikow, Caesar, 465 

Deacon, George Frederick, LL D., M.Inst.C.E., 667 

Deepchund, Veerchund, C.I.E.^^'Si 

Kgerton, Earl, 390 

Elgar, Francis, LL.D., F.R.S , 198 

Fortescuo, Hon. Dudley Francis, 343' 

Galton, Lady, 199 

Goulding, Fretlerick, 365 

Hansen, Prof. Emil Chr., M.D., Ph.D., 865 

Ho\enden, Robert, 44 

Johnson, Sir John Henry, 962 

Jones John, 896 

Lee, Arthur, J.P., 794 

Messervy, Henry, 382 

Molloy, Harry J , M.I.Meck.F., Assoc.M.f^ist.C.E , 624 
Pears, Andrew, J.P., 288 
Porter, Captain H. R., 96 

Ripon, Marq-iis of. K.G., G.C.S.I., C.I.E., D.C.L^t 
F.R.S., 7*5 

Twoedmouth, Lord, 934 
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Obiwtarv iconttnued ):— 

Vernon, William Henry, 868 
Wardle» Sir Thomas, J.P., F.C.S., F.G.S., 167 
* Wyllie, Lieut.-Col. Sir William Hutt Curzon, K.C.I.E., 
C.V.O., 7C9 

Oil companies, Scottish mineral, 653 
Oke, A. W., disc., dew-ponds, 338 
Opivm, 45 

—— in China* og6 
—7——— Siam, a8q 
—poppy culture and, in India, 62 
Oriental studies, 947 
Ostrich feathers, Tripoli, 932 

Owen Jones, prize awards, annual report, 681; 741 ; offer, 775 

P. 

Panama canal, 199, 345 
* Paper and yarn, 866 

Papers of different periods, hand-made, paper by Clayton 
Beadle and Henry P. Stevens, 293 
Papin's digester, 444, 624 

Parsons, Hon. R. C., M.A., elected member of council, 229 
Patents act, working of, 146, 2x2, 340, 1007 

——-, letter, Charles Elstob, 167 

——--, Lord Chief Justice on, 650 

Patents revoked and compulsory working under the new act, 
paper hy J. A. Law, C.P.A., 164 
Pauper, cost of a, 710 
Pears, Andrew, J.P., obituary, 288 

Pemberton, Colonel £. St. C., K.F., disc., railway develop¬ 
ment in China, 559 
Pensions, asylum workers’, q6r 

- - military, and emigration, 99s 

old-age, in New Zealand, 656 

Perceval, Sir Westby, K.C.M.G., vote of thanks to Earl 
Carrington, K.G., G.C.M.G , 252; vote of thanks to Rt. 
Hon. Lord Hindlip, 621 
Persia, trade in Southern, 626, 892 

goldfields of Eastern, and Bolivia, paper by Sir W. 
Martin Conway, 29 

Peruvian Andes and Amazon, resources of the, paper by C. 

Reginald Enoch, F R.G.S., 479 
Philippine islands, public works in, 124 
Phonograph, new, 441 
Phosphorus, white, in matches, 625 

Photographs in natural colours, animated, paper by G. 
Albert Smith, F.R.A.S., 70 

Pieris, James, disc., Ceylon * its industries and material pro¬ 
gress, 462 

Pig iron, production of, 491 
Pilotage, compulsory, 702, 864 

Plough, the Mahratta, Sir George Birdwood, K.C.I.E., 
C.S.I., M.D., LL.D., 897,919 ; Utter, Sir James Monteath, 
K.C.S.I., 934 

Poisons and pharmacy act, 443 
Pollen, Dr. John, C.I.E., disc., the birds of India, 112 
Poppy culture and opium manufacture in India, 62 
Port of London authority and its organisation, 263; list of 
members, 362 

-Bill, 79. 412 

Ports expansion, British, 563 
Porter, Captain H. R., obituary, 96 

Portheim, Mr., the manufacture of nitrates from the atmo¬ 
sphere by the electric arc, 575 
Portland cement and lime, 539, 565 
Portraits of atenibers. 401 
'Posieards, puzzle, :62o 

Pottponefnenl of meeting of Indian Section, notice of, 169; 

of Colonial Section, notice of, 347 
pottery and glass-blowing, 414 

— industry, Austro- Hungarian, 179 

. .. Menkati, ao;^ 

. . tkim lustre, 692, 993 


Pottery. Taxile Doat’s, 95 

Preece, Sir William H « K.C.B*, F.K.S., elected member of 
the Council, 27 
Prizes 

Coachbuilding. 67 
Drawing, annual report, 683 

Fotbergill, tor life-saving apparatus, annual report, 682 
Henry ^axon Snell, 345 
Mulready, annual report, 682 

North London Exhibition Trust awards, 509; annual 
. report, 682 

Owen Jones, annual report,, 681, 741; offer, 775 
Society of dyers and colourists, 814 
>tock, annual report, 6e2 

Swin^y, notice and list of recipients, 28; notice of 
meeting of adjudicators, 169; award to Dr. Charles 
Mercier, 105; annual report, 68 z 
Production, census of (1907}, Z007 

Q. 

Quarrying in Belgium, 121 

Questions and Answers, notice. 27s ; a8<, 3x0, 343, 365, y 2, 
400, 414, 429, 444 . 465. 49a, 506, 539 . 564, 579 . 597 , 6a*, 653, 
668, 710, 756, 773 , 793 . 934 

R. 

Rabbits and sheep in Australia, 864 
Radium institute. Royal British, axa 
Railway amalgamation, traders and, 413 
-, 44a, 490 

Railway development in China,/e/zr by Arthur John Barry, 
M.Inst.C.K., 541 

Railways of the United Kingdom, 194; Utter, S. Chapman, 
212 

-- and land clauses of finance bill, 708 

———— and traders, 654 

-, British. 86z 

— in BcuadorBt64 

-m Spain, 950 

Rainfall, Manchester, 378 
Raisin industry, Malaga, 996 

Ramsden and Carr, exhibition of gold- and silver-smiths’ 
work, 63 

Rason. Hon. C. H., presentation to, of medal, for his paper 
on the mineral resources of Western Australia, ao 
Reddie, Lovell N., presentation to, of medal for his paper on 
the gramaphone and the mechanical recording and 
reproduction of musical sounds, 20 
Redwood, Sir Boverton, chaie, twenty years’ progress in 
explosives, 178; liquid fuel, 598; annual meeting, 688 
Refractory clay products, industry in Belgium, 562 
Reid, Walter F., disc., mechanical flight, 58 
Research, the place of, in education, by Principal H. A. 
Miers, D.Sc., F.R.S.. lozo 

Ridgeway, Rt. Hon. Sir West, G.C.B.,G.C.M.G.,K.C.S.I., 
chair, Ceylon: its industries and material progress, 447 
Rimington, A. W , K,B,A,,disc,, Gothic art in Spain, T93 
Ring-spinners’ association, 8x4 

Ripon, the Marquis of, K.G., G.C.S.L, C.LE., D.C.L., 
F.R.S., obituary, 7S5 

Roberts. Martin, disc., the manufacture of nitrates firom the 
atmosphere by the electric arc, 574 
Robinson, J., disc.^ the manufacture of nitrates firom the 
atmosphere by the electric arc, 575 
Rogers, Alexander, disc., the birds of India, xxa; UtUr, the 
production of wheat in the British Empire, 284 
Ropeways, telpherage, at 

Rosenhaha, Walter, paper, the application of the tnicreseopd 
to the study of metels, 349; silver medal awarded to iiMk 
his paper, 627 

Ross. Charles OTQer^or,due.% Canac^ at a field lot 
investment and settlement, 610 ' * 

Royal Institution, toso 
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Royal Sodoty of Arts and aiforestationt 6^ -- 

.., women membtra of, 996 

Rubber, palo amartllo, 838 
..—-producing^ tree, new* s88 

Russia, H.I.M. the Emperor of, elected an honorary royal 
member, 795 

Russian occupation of Cabriz, 576 
Russian spirit monopoly, 45 
Rust-proof iron, 3*0 

S. 

Sailinsr ships, sale of, 793 

St. Helena, the island of, paper by John C. Melliss, 
M.Inst.C.E., F.G.S., 404 
Sanitation in Tropical Africa, xoao 

Scammell, Ernest H., letirr^ Canada as a field for British 
investment and settlement, 725 

Scammell, E. T., dtsc.s the resources of the Peruvian Andes 
and Amazon, 488 *letier^ Canada as a field for British in¬ 
vestment and settlement, fiat 
Schloss, D. F., rfijfc., the problem of unemployment, 221 
Scholarship, Andrew Carnegie research, 199 
Scholarships in sanitary science, 310 

-. Hooper, 539 

Schools, London Trade, 931 

Science collections at South Kensington, 73^ 

Scott-Moncrieff, Colonel Sir Colin Campbell. K.C.S.I., 
K.C.M.G., cAair, Bosnia-Herzegovina, 253 
Sessional arrangements, 1908-9, x i i909'X0, X009 
Sessions, G. W., disc.^ goldfields of Eastern Peru and 
Bolivia, 38 

Sewell, K , r/At., Buddhist and Hindu architecture of India, 

3*7 

tShaw, William Napier, D.Sc., F R.S., ikair^ mechanical 
flight, 47 

Sheep, introduction of, into Australia, 365,383 
Sheffield plate, 3x0, 344, 306, 979 
Shipbuilding agreement, 198, 401 

. . .in Manchester, 308 

-trade, 79, 537, 623, 709, 96X 

Shipowner as common carrier, 950 
Shipping, wastage of, 865 

Shipley, John K., dm,., the application of the microscope to 
the study of metals, 357 
:>hops bill, 813 

Shrimp industry, Mexican. 622 

Siberia, development of, 284 

Sicily, development of, 992 

Silk, Chinese wild, 1013 

Slag from the cupola, treatment of, 7x0 

Slater, John, disc., dew-ponds, 337 

.Small holdings act, 563, 623 

Smart, Bolton, the problem of unemployment, 216 

Smith, G. Albert, F.K.A.S., Paper, animated photographs 
in natural colours, 70; silver medal awarded to, for his 
paper, 627 

Smith, H. Hamel, diec^i resources of the Peiuvian Andes 
and Amazon, 488 

Smith, J. Obed, paper, Canada as a field for British invest¬ 
ment and settlement, 600 

Smith, Sydney W., dtsc., the application of the microscope 
to the study of metals, 357 
Saake stones, 466, 49a 
Soda, eauitic, 49a 

Somerville, t^of. W., the outlook for timber supplies, 893 
South Afirica, the road to union in, paperhy the Hon. Charles 
Gideon Murray, 469 

. . , trade movements in, 995 

Soufih Kensington Museum, new, 754 

. . . — . . . .. , science coUectious at, 738 

Spain, Gothic art in, p^r by H. C. Brewer, xbfi 

r * .^ railways In, 950^ 

Spencer, Percival, dtsc,, mechanical flight, 59 
Bpinnhig iudustry, short time in, 413 


1039 

Springs, Turkish mineral, 76 ; Palestine mineral, 536 
Stained glass windows, 597, 625, fi55, 669 
Stanford, Sir Charles Villiers, M.A*, -Mus.D., D.C.L., 
LL.D., chair, the musical aspect of drums, 370 
State assistance to German artisans, 42 
Static pressure and compression, 506 

Steam navigation, early, 977, 996; letter, R. C. McLean, 1025 
Steamships, monster, 980 
Stabbing, W. P. D., disi dew-ponds, 337 
Steel, Alexander, disc., London milk supply from a farmer's 
point of view, 92 
Steel, painting of, 361 

-- production, cost of, 147 

-smelting in Vancouver, 994 

Stevens, Henry P., and Clayton Beadle, paper, handmade 
papers of different periods, 293 
Sticht, Robert, letter, books on water-marks, 578 ^ 

Stock prize, annual report, fi82 
Stone trade, artificial, 379 

Stoney, Gerald. B.E., M.Inst.C.E., M.I.E.E., Canted 
lectures, steam turbines, syllabus, 368 ; 951, 964, 983 
Stratton, W. R., dtst ., dew-ponds, 338 
Straw for hats, bleaching, 756, 773 
Sugar trade, royal commission on West Indian, 367 
Sunday work at sea, 895 
Sweated industries bill, 564 

Sweden, H.M. the King of, Utter io the President, 

on his election as honorary royal member of the Society, 27 
Swiney, Dr., and the Swiney prize, 440 
-lectures on geology, 950 

———- prize, Hotter and list of recipients, 28; notice of 

meeting of adjudicators, 169 ; award to Dr. Charles 
Mercier, 185 ; annual report, 081 
Swiss trade with England, azO 

T. 

Tabriz, Russian occupation of, 576 
T.ahiti, life m, 307 
i'apestry, new Morns, 24 

lattersfield, G. W., letter, woollen and worsted industries, 
4 M 

Taverner, Hon. J. W., disc., production of wheat in the 
British Empire, 2>o 
Taxi-cab industry, 44 
Tea cultivation m India, 265 
leak resources of Siam, 285 

Technical institutes, exhibition of work from, 427 
“ Telephone,’* early use of the terra, 400 
Tele-vision instrument, 838 
Telpherage: some modern ropeways, 21 
Temperance, growth of, 9x6 

Temple, .Sir Richard, Bart., Q.l.lS,., t hair., Buddhist and 
Hindu architecture of India, ^16 
Textile machinery exports, 44 

-trades, earning and hours of labour in, 534 

-workers and half-time, 7/2 

Thames steamboat service, 813 

Thomas, Carmichael, chair, hand-made papers of different 
periods, 292 

Thompson, Prof. Silvanus P , D.Sc., F.R.S., chair, the manu* 
facture of nitrates from the atmosphere by the electric arc« 

567 

Thomson, Sir James, K.C.S.I., disc., native man in Southern 
India, 424 

Thomson, Prof. J. M., F.R.S., chair, principles of heredity 
as applied to the production of new forms of ^ilants and 
animals ( Aldred lecture), 524 
Thomey estate, 305 

Thurston, Edgar, paper, native man in Southern India, 4x7 

Timber supplies, outlook for, 893 

Time indicator, universal, 839 

Tinning of metals, regulations relatii^g to, 756 

Tin-plate industry, 79 
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Toads, buried, M^ers, Mrs. M. AdllngtoO) 96a; Captain H. 

Coinagbam, X017 
Tobaceo industry and budgot;, *sj7 

—-- -- , Turkish, 8<*a 

Toogood, Dr. F. S., i/wr., dew<^ond.s, 338 
Trade, British, in Kerman, South Persia, 6 a 6 
—— Boards’ Bill, 418, 895 

-marks, piracy of, 146 

naval armaments and, 464 

- r schools of London, 931/ J', 

Traffic, London, Oo, lai 

Tre^her, Sir William Hoov. K.C.M.G., cAa«'r, the island 
of St. £lelena, 403 

Trellope, Colonel F. C., i/tsr., mivihanical flight, 59 
Trustee, bank as, aa6; companies as, 445 
Turbine, marine steam, 861 

Turbines, steam. Cantor le. iuies by Gerald Stoney, B.E., 
M.lnst.C.E., M.I.E.E., syiiabus, 368; 951, 964, 983 
Turner, Hon. J. H., disc.^ Canada as a field for British 
^ investment and settlement, 6x8 
Turnery exhibition at Mansiou House, 506 
Tweed, Scotch, 490 
Tweedmottth, Lord, o6//M<iry, 934 

r. 

Unemployed and residuum, 287 

--, census of, 467 

' ■ ' , feeble*minded and, 415 

--, percentage^, 577 

-- - ■- wages and, 122 

Unemployment, the problem of, by Bolton Smart, 216 

-, 464, 960 

-—— and emigration, 310 

-—--^ insurance, 308, 577 

--: labour exchanges. 307 

United Arts Club, i8x 

Universities and organic chemistry, 43 ■> 

University education in London, Royal Commission, 304 

-1. — i. - ' of Leeds, department of leather industries, 1022 

. . — cf London advanced courses, x8« 

V. 

Vdtum, stains on, 444, 466 
Venice, development of, 61 
———international art exhibition, 6(5 
Vermin, part played b>. in tho «.pread of disease,by 
JamMuiCantlie, M.A., M.B., C.M., F.K.C.S., D.P.U., 202 
YemOn, William Henry, obituary^ i68 
Victoria and Albert Museum, 754 
Victoria, gold mining in, 995 
Vienna lime, 310,344 

Voelcker, Dr. J, A., disc,, Ijndon milk supply from a 
farmer's point of view, 90 

Vrooman, F. B., disc,, Canady, as a field for British invest¬ 
ment and settlement, 6x9 

W. 

Wages and unemplo3r]iient, 222' 

♦ cardroom workers*, 343 

Waldstein, Prof. Charles, Litt.D., Ph.D„ fuvckilc Ucturts, 
digging for ancient art treasurers, noiice, 47 ; syllabus, 96; 
report X5t, 169; annual report, 679 
,^Wall-papers, 36s 

HtWalHs, J. P., disc., the prc^l^to 'f enempldsrtnent; ssx 
^ Wardle, Sir Thotnas» J*P., F.C.S., f .G.S., obituary, 167 
, Waring, F* J., M.ltttt.C.B^,X!r.M G , disc., Ceylon ;Jts In- 
dttstries and material progr^«,f ^ 461 
'H'kler-marks, hlftake on, 205, ; /otter, Robert Stiebt, 578 

.'Watili, Sir Oeorjgr, t«L.D., corrss^mdcnce, the 

^ pr^^udlon of wheat In British empire, a8s*, stisc., 
an 4 l^|^dolarehik^tt(^'‘e of India, 326; Utters, 328, 
1^4 iettei^ wh^at elevatdpl^ for In^a, 381 


Wax for modelling purposes, 565 

-plant, new, 664 

Weaving, lectures on, 467 

Webster, Miss, disc., resources of the Peruvian Andes and 
Amason, 488 

Weevils, 365, 383, 415 ; lettes. (<jt. <C. Bancroft, 538 
Wells, Percy A., p^per,}itd furniture: its design and 
construction—ancient ana modern, 495 ; silver medal 
awarded to, for his papers, 627 

Wheat in the Briti^ empire, production of, paper \y Albert 
£. Humphries, S30; letters. Sir George Watt, C.J.B., 
M.B., LL.D., A. E. Humpb^^ % A. Rogprs, 282*4 
- - , and meat, 49X 

-elevators for India; 360; letter. Sir* George Watt, 

C.I.E., M.B., LL.IX, 38* 

—— position, 8 q4 

-, price of British, 379 

— prospects, American. 724 

- supplies, 654, 709, io»3 

-supply of the world, ^uture, 890 

-supply, sources of British, 360 

•- trade, 226, 463 

Wheatley, H. B., resolution of council on retirement of, 27 ; 
presentation to, }09; elected life member, 369; annual 
report, 086 

Whisky commission, report t^{, 8x2 

-trade, 916, 1016 

Whitaker, German, 365, 466 

White, Sir Willia^'H , K.C.B., F.R.S., chairman's address 
(naval construction), 7 ; iltatr, annual general meeting, 
671; re-elected Ibhairman of council, 727; extract from 
Presidential address to Engineering Section of British 
Association, 86i - 

White lead and white paint, 624, 668 
Wire healds. 325 

Wireless telegraphy, governments and, 961 
Wise, A. G., disc., the island of St. Helena, 408 
Wolfe-Barry, Sir John, K.C.H., F.R.S.. cAarV, railway de¬ 
velopment in China. 641 
Women and the artistic crafts, 933 
Women’s life and employment, 560 

-work, exhibition at Olympia, 933 

Wood, Sir Henry Trueman, chair, goldfields of Eastern 
Peru and Bolivia, a8; disc,, animated photographs in 
natural colours, 75 ; chair, part played by vermin in the 
spread of disease, sox ; auuual meeting, 688 
Wood, marble or zebfa, 947 

Wood'carving, school of art, 183, 505 ; studentships at, 98a 
Wood-preserving processes in Germany and France, 8x2 
Wood process, Powell, in New Zealand, 994 
Wool, Australian combed, 666 

-trade, 919,1023 

trade, Natal, I4<; 

Woollen in()ustry, 399 • letter, G. H. Tattersfield, 4x4 

-u, French, 358 

.— -, Yorkshire, 04 

Working hours in shop!- 342 

Workmen, British and ^t'erman, 34s 

Workmen’s compenlntipr* not and physical defect, 539 

-- and insurance companiesi, 740 

Woven fabrics, nomenciathre of, 288 
Wren’e plans for rebuiV »lng X^ndon, 344, 382 
Wyllie, Lieut.-Col. Sir WIHUm Hutt Cvfxon, K.C.I B.» 
C.V, 0 ., obituary’, 799/, ^ 

Yarn Out of paper, 866/ 
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